Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 
to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 
to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 
are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  marginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 
publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  have  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 

We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fi^om  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attribution  The  Google  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liability  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.  Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 


aqhttp: //books. google. com/ 


\ 


r^ 


SCIENCE 


AN  ILLUSTRATED  JOURNAL 


PUBLISHED    WEEKLY 


VOLUME    I 

FEBRUARY-JUNE    1883 


CAMBRIDGE    Mass. 

THE     SCIENCE     COMPANY 

MOSES    KING    PUBLISHER 

1883 


Copyright,  1883. 
By  the   science  COMPANY. 


/    , 


Jranlilin  |)rcss: 

RAND,  AVBKY,  AND  COMFAKV, 
BOSTOM. 


CONTENTS    OF   VOLUME    I. 


SPECIAL   ARTICLES. 


AtlboU,  C.  C.    Tt>r  ii.K.|lltfr.n 


FAUK 

..f  <\'h xt: 

'. i(H 

■rill  Allntilic  .  .  6IW 
'XtilMlloD  ...  41' 
1 


^(.Iclu:^:,  tlllUlv  i/i , 

raratlonf 

f,'S.  P.    Tlii)N«w.Yarltii«r1culinnlcxpcrim«ot- 

•Mtton 4St 

Bailey.  Li.  W.    In.lUo  rvllo  fivm  New  Braiuwlck    .    .  Hi 

r.i.- f.  -,.v,..    r  I'^ullcrtoll.     Partratt va 

.1 as 

■  K^'loity '.  277 

■■;      .\  f-ritif'tliir  ntcioTi''  phunomenoD.    ///.  4 

'  .(M<llin|f-rvfurm    .  47U 

4M 

>  iiurr  uiiilvr  con- 

i..i..    m i39 

Br^                                                -111 -ill 

Mri'  iKlvunoemi'iit  of  a«l*nc«,  pro- 

'^  •>!.  lit  ChiimIm 3^1 

Ob  T.  C.    Thv  ciipovr -bimrlnir  Mrie*  of  Like 

Wi 

CI".  '   and    iitiy«loIOKlcnI    rr- 

."i'O 

Co' ■   "^  «>unej  liy  tclfpliouo  lfi7 

DaII,  W.  H.                                    ' 'Iccp  flva  flouiiiliiig   .    .  K\ 


Da-UH    C.  L 


"-Ion*  nntl  vltunl  I'XnlkA. 


)an 


Or; 

I 


o. 

u» 


CM 
67 


Tho  Oiohnr  •itnlii|n*ki>nf  ISflO  .    . 
iirlituf  Die  ■li'DrcUvv  elTi.'Ct  of  Die  uirth'a 

.    .      W 
.     .    DM 


ryt  III  nnrthoMlani  Pmanylvmola 

ii>..-Tulli»y#  . 


<>r  ih«  BnvsrUn  Ikko*  . 
.a« 


..TO 


\1.     lilaclal  <lrpo>i|l>  uf  thv  Bon  kixj  Uvlly 

106.     'I'tiv  mn{iriomnn(li»  nf  tM^hiutUmi  Cnbot      AU 
'    "       Mliii    ■  ■ " 


'<if«  oir  lliu  Atlniitlo  cOAAl  (.'f  the  CiiIuk] 

iM  A.     k..inf  iii  Ml  l)|.€.r»lii«.  Rriitll 
n»rn«  uf  Braill 


_    , ,      i!ii.  for.    /W 

uv  Kluriilit  cx|H>(lItlon  u>  obBvrrr  tho 

tcij*ioti  uf  the  IhfOrvtii  of  llii-  rlrlnl 
lo  thv  iLttivllc  ihisjry  of  thv  conaUiU- 

M-r-^v  iirntomlc  vDiruttoni     .... 
>mil  till*  kinetic  ihifiry  of  oollils 

J  .  ..ai  oonferooc*  for  the  dvtermlna- 


277 

Ml 

0 


H.    Model  of  Iha  (iitnt  Ootopu*  uf  the  WMI 

".».     ttt 

Ml,    ///.    ,     , 

'MlJUluU  of     .  .        . 

ne  L*a<ld.    Tbr  TwcaI  brxAgrmo 

-..   .,,,,1    .•.,l..r|„j 

f 

I  ioo  lu  the  MConJ  U»  of 


itjemy 


4'il 

453 

S7 

,1IKI 
I'll 
li'J 
MM 

flO 

lU 

)M 

t>7 

.1:13 

4:tl 


,-■■.■ :  (.-^ilur  ifriiiiuica 

t'liu  tnurimuiiiml  Anhvrlea  vxhlbl- 

U7,  614 

....  i|,n  |i«olOKy  of  Jitp«u     .     .     .     .  IM 

»!ai 

thv  TPitlinl  tinv  to  olaatlolly  of 

10 

Wl 

AlolfphunlcUmclnuMuiltLvr.  /U.  Ml 

■r  4MI 


Hasen.H.A.    nnlnfull  *t  T'Muma    . 
TI'..  ■  liygronietcr 

A  r..  :roilivtor     .     .  . 

Ill-nil  I  

Heap,  D.  P.     Illnt..rj-  <?(  the  •pplliiulun  of  ilir,  .  l.-cirl.i 

Ilk-M  lu  llghllii)!  thr  c<iu(«  of  France.  III.  \»i,  Itl.  I»7,  214,  iO 


Hon 

4.VJ 

tiri 

;.i)T 

.    IM 


II 


iiK' 


/ll. 


.447 


Holden,  B.  8.    Mnp  of  the  pUnvU  anil  Ulan  nriir  Ih* 

•  nil.  M(iy  «.  IStt.     ill 

Hunt.  T   StBirv.    Tin- ■,•. ol.iuy  of  I^ke Kiipcrlor 
'I'll'  ^lly  roiialllurtil  .     .     . 

Imji...  .I> 

IiiUm  •  and  ft)c«auru«    .    . 

Iliti-r  ..:.  .  xUibillon 

Int.  r  :  inl  tliiu> 

Knei                   '.uuel.    The  tviiliwin  m  Manila,  Ori.  10, 
iHs:.    Jii 

Tlif  TiifpiU  of  Luson.    ///.  .    . 

The  Neyrlioa  of  l/iiion.    HI. 

Laki;  .\vi>al<,  the  extinct 

Ij&I2^1ey,  8.  P,     I'hotfHrraphtng  the  corona  without  itu 

enll|>«*; 

Till- •pvetraw  Of  an  arganil  burner.    /// 

LiAldy,  J.    A  atudy  of  the  human  temporal  bono.    /IL 

Marcou,  J.  B.    liot.i..  nun  .... 

rin*  liiIvriiiillDniil  tti--.l  ..,.,. 

Martin    H.  Nfiw-t-ll  inr  coDtracUona 

11.11  

Ini'  Ik-  heart 

Tti.         .  .  .if  the  Ihurax  .     .    . 

Till'  wii.|ii  [iicK  mil  the  nutiini  of  ibe 

aclinn  of  llir  ^  '  .■  lu'art  ...... 

>lnilii.'iiii><li>«l  III;'  .^  .if  <'iiinhriil^  .  ,  . 
MlQOt,  C.  8.     .VliHluiuy  ami    lilaloUiKy  of  I'olyuphlliol- 

Critii-lani  iif  l'ri»fe««or  Hiibiecbt's  hMmihriii.  ..I  ili.-d'lop. 
nii'nt  hy  prlinnifciiUiire    ... 

An  niipart-nllv  new  aiilltinl  type  .  .     . 

T.lfH  hli.li.ry  r.'r  ilii.  liver  lliike.     «/.  .     , 

Ke«i*i»rrlii'.»  nil  llii.  |i|i-yciillil..|e 

Karlj   lU'Vi-iiipiiieiil  of  ri'pllli..« 

Mopro•l^rTI«*|■^'  (ipor^e  Bdffar.  Ihirwln  .... 
N.  iluatry  In  SwIKerlanil      .... 

Null'  iiL-ta      . -     .     .     • 

>iw  .,    .|iti».     W 

Ni-W  ^  i.lk  -liiLr?  •iirv,-y 

Newberry,    J.    S.    On  the  phyileal  eoinllUona  uiidvr 

wliii-li  •;ii.-tl  Mil*  fiinneil 

NevrbuiTT,  Spencer  B.     New  Intuinitnry  for  phyahv 

an. I  .■iK-iiii.lrv   31  (N.ilii.tl  lililverally.      /// 

Nunn,  Emily  A.    Th.  s  ...1.  - /..i.i..|{lculi>t»ilo«.    /U.  *7U, 
Osborn,  Uenry  F.  ihe  foetui  tuumbniuva 

iif  ihi' ulioHiiiMi)  iiii.l  i.;iil« 

PenQeld,  S.  L.    K)u  ...1 

I  llitltnl  ri'»ei»ri'lir«  on  i^niiH'l •     . 

Piclcertni?.  W.  H.    riii.i..ifrni»hic  focu«lnir 

||..r..   i'..ttii.  '  I'nini  It  miitliernatJcal  ■tnliil.pulot.     f</.  .     . 

I'hir. 

I'uli.  iluiribullon  nf 

Reiiioi...,    i.„.     Influence  of  maguettam  on   ebetolokl 

aeliuii fe 

RUey.  C.  V.      I.iiri«l  alanea  and  huklla  of  tba  kaedy 
Jllrnionenrn.     /// 

Elephaniiaain,  or  Fllarla  .llacaa*,    lU.     . 

K1ie.|ii*eela 

Riiltrent  without  rotary  oryatia 

Itiiy.il  iiocli'iy  nf  Cimn.^.> 

Byder,  J.  A.    Id'arlng  vyaivn  from  artlflelally  llMpre|^ 


« 
an 

fiW 
441 

M4 


» 
»7 

4lil 
XW 

4 

(HI 

MM 
IIM 

•J» 

M 

Z» 

3&7 

34« 

4U 


1«5 

.«lo 

611 

Ml 

xa 


6UT 

iii 
sal 
aw 

IIIQ 

an 


4I» 

.17 

Mil 


Tl. 


.'ar  itlRphti-iimeQt  and  tta  alfnlrtcnntta  In 


/". 


...  ..  oC  the  memhrune  bunea  of  tha  aknil  of  lli«t 

pike ,    .    , 

The  protuvoan  para»lt«a  of  the  oyaler 

Peionk-e  anil  tlie  iii-w«piipcrt ....,, 

Hclutice  fur  worklnirtnun     ,. 

Scudder.  8.  U.    t^mntle  walklnv itlek  from  Uie  >ual. 


tn 
en 

M7 

atii 


SCIENCE.  — CONTENTS  OF  VOLUME  I. 


PAOE 

Staaler,  N.  S.    Trnpraroment  of  the  native  puturo-lsndit 

of  Ihe  fcir  went *  .    .  ISA 

Bocli-tv  of  luiturallflta  of  the  ctutern  United  Slate*  .    .    .    .  411 

Stevens,  B.  P.    Kvldencea  of  i(laclatlon  In  Kentucky    .  aV) 

Hlmnge  perroniiaDce 379 

TliermomL'ier  f-xpuKiirc 247 

Thurston,  R.  H.    Kotm  relatliiK  to  n  peculiarity  diii- 

tingulnbince  anneHled  from  uti.-iiinonliHl  Iron 418 

Todd,  D.  P.    Xoleon  the  ohaerraiioiia  of  tlic  traiiallof 

Vcnua,  1882,  at  the  Lick  obaervntory M 

T<K)  much  red  Ijipe 473 

Trelease,  W.    The  color-preferencea  of  the  hive-bee     .  3U3 

tr.,  W.    IbeloMlaolarecllpaeof  .May  a 299,6114 

VerrlU,  A.  B.    I>arenUtl  luatlnct  an  a  faelor  In  the  evolu- 
tion of  apcolea 31)3 

Uccent  exploratlona  In  the  reiirlon  of  the  Clulf  r^lnnm  off 
the  eaaiern  count  of  the  United  dlutea  by  the  U.  H.  liab- 

conimlaaion.    Ml 443,  .>3l 


PAOE 

Verrill,  A.  E.    The  nae  of  atcrl  aoundlnR-vIre,  by  Ment. 

J.  C.  Wulah,  V.!i.S.,  on  the  Tiiney,  In  184»-oU ....  468 

Vose,  O.  L.    ;tallwuy  arclileuta  in  liHi ,167 

WadSWOrth,  M.  E.    Mi-tcorlc  and  terreatrlal  rocka .    .  127 

tit.  IMvlil'ii  rucka  and  uuivenml  law A41 

Tile  mlcniacupfc  evidence  of  a  luat  continent 690 

Waldo,  Iieonard,    The  Vale  obacrvatory  b^liomcter. 

Ill 91 

Ward,  li.  F.    I'lant-llfe,  paat  and  proaent 368 

WeuthiT  In  November,  18Sj,  34;  In  December,  18S2, 131;  In 

.Tanuary,  I^iSl,  ill.,  218  ;  In  Fcbruury,  n*3.  ill.,  2i  ;  In 

.March,  ISS:|.  III.,  3S3  ;  In  .Vpril,  18«1,  III.,  634. 

WinloCiC,  W.  C.    The  great  comet  of  IKj3.    ///.  .    .    .  SW 

Wrigrht,  a.  F.    (Ilaclal  phenomena  in  Ohio.    /It..    .    .  2M 

Youngr,  C.  A.    The  late  Dr.  Henry  Draper.    III.  .    .    .  iJ 


BOOK    EEVIEWS. 


App]cton*fl  Hhort  cour«c  on  qtmntllatlvc  nnnlynfB     ....  400 

ANiiburui-r'ii  Puntlier  CroL'k  cual-b;i»lii  mnpM 309 

Ilolt(in'a  dluiluDrN  f(UliU' 111  quitiilllniive  uiiiiIyAlu  ....  203 
Urunner  von   W'alWiiwyrd    Prudrumua  dvT  eunipitiHi'litin 

Ortlioptera .    .  ' 605 

IX*  CitnUuIk-V  Oiijtrlii  of  coltlviiled  plant*.  By  A*tt  Oray  .  12 
Coinptti  rendu  tleii  travauic  Uii  Bcrvicu  du  i'liylli>x«ra  for 

IWJ.    Ily  {'.  r.  ////i-y 576 

I>aiibrei''H  U  iildi*  iIahm  la  coUitction  de  raeteurltcfl  du  Mu- 

iteura  dMitHi4t)n*  nutitri.![lo 41 

EdwardH'  Uueuull  da  fttpiTvn  dv  crustncvK.  Hy  S.  /.  /imitA,  540 
KngulinuDii'it  l*hy8loIogy  of  protopLwralc  inoti(iii,trHUi«litlL'd 

by(.\8.  J)oIK'y «07 

Klvtr-htT*!  IVrhUtorlc  trrplilnlnir  and  cranial  aniiik'td  .  .  3U7 
Fouqiiv  and  MicbeilxWy'ri  Hynthune  den  mlntfraux  et  di'H 

rucheK 459 

Gavc'n  Ti'Xt-book  of  iho  clemuntA  of  phyatcN 617 

UvikluV  (Ttrt>iu(,'i<^al  nkctclu'*  al  liomo  and  abroad    ....  2S0 

Qnind*Kury*«  Meiuolru  Hur  la  formation  dr.  la  bunllle  .  .  .  114 
Uueckvra  iloport  on  the  deep-nua  Mvduiuu.i  drrdged  by 

H.  M.  B.  (;imllfngi>r.    /// 195 

IlaMWi'D'a  i'Htalogiiu  of  Autttrallan  Cru^Uicea.    Dy  J.   S. 

A'itii/iileff 173 

Hi'ltxinHU  11*11  Mlcro«cnplral  morpholoirv  i>f  tin*  animal  body,  Gi>3 

Hernitte'fK'ourri,  profi*Piwpond.int  1881-1KH2.  By  T.  Cmitj,  :W7 
Hirxuirif  Machined  ct  Ivh  appamlU  do  la  nieclmnlque  k^- 

uvralc 005 

Hnugliton  Farm  expi'riin«ntH STiU 

Uouxcauand  l^ancuHtfrV  BihliovRtpliie  gunvnilu  do  I'aiitru- 

nomli*.    lU.    By  JC.  H.  UoUhn 113 

llovflwqut'**  lia('4>h  humalneif 610 

Howell  and  VfrincuU'.^ii  Topographical  map  of  a  pari  of 

nnrtht>rn  Now  aTorHoy &4'> 

JanimV  (fUCNMUNalpiirtMlPO  In  nature 4(X) 

■lolinH  lliipkinit  unlvi'ri*Hv  .>'tiidl«'n  In  lotfic 514 

L.vvtl'«  I'li'i-.  li-it(*rM.  andJouniHlH Ot),  U<) 

Miirifn^gorV  WandiTln^M  in  Balo<iilnl:in 4H7 

Malno'H  I)iRRt*rtiiiti)n»  on  <>:irly  law  and  ctiHtom    .....  4S.'i 

Unrlln  and  Mtialu'ri  ilandbooK  of  %-t:rUrhnitv  diiwcctiou     .    .  'JSl 

Maxwt'liV  Life :i6o 

Mcnurd*«  UUtwlre  des  andvns  pouplcfi  de  I'orlent   ....  41 


PAtlB 

Meyer  and  Soubert'n  Atomvcwlclitc  dor  elomontc.    By  /*. 

If.  rittrkf 307 

MlllcrV  American  palooKolc  foMlln 173 

Minor  book  notfct-H 400,  006 

Morirnti't  Memoir  tiy  hlfl  wife 42*2 

Mortitk't'rt  \m  prehlrttoriquv *£i:i 

North'H  Kt'pori  upon  the  conl-HeldK  of  Natal 4ik> 

rinncrV    Inti-oductlon  to  the  Mudy  of  organic  chcmUtr>', 

trauBlated  by  I*.  T.  AuHtun 223 

Tuoli-'ri  tntli'X  to  periodica)  lltoratnn*      .    .    .  • AH 

Uenaull'ii  roure  ul-  bol^fiilquc  fomillc 397 

Iti'purt  of  the  Connecticui  agricultural  ezpcrlmcnt-atatlon 

for  1SS2 .TIM 

Report  of  t1i«  commUiiloner  of  agrlculiure  for  1881-82     .    .  142 
Ueiitirt,  Kleventh,  of  the  department  of  geology  and  natural 

hlHti>r>'  ot  indiana 336 

Itoporl  of  the  getiluglcal  survey  of  Ohio.    Zoology     .    .    .  278 
Keporl,  Fifteenth,  of  the  Peubody  muiieum  of  American 

ari'haeulogy.    /// 308 

Report  of  the  profeitmtr  of  the  college  of  agriculture  of  the 

unKeritity  of  t'allforula 578 

Report,  rk'cund,  of  the  Mlii>ll-hi*h  ci>mmlSHloners  of  Connect- 
icut       223 

Uheoh'  Catalogue  of  publicatlonA  of  the  Smithsonian  Instl- 

tutlnn 310 

UlleyV  lU'porl  nf  \\\v  U.  S.  entomnlotriiil  for  1882     .    .    .    .  4K7 

Kaporta'rt  ApropoM  dcH  alguen  fimnileH 2.'>2 

StoddardV  (Outline  of  qualitative  analytiH 4iH) 

Talier'i*  How  the  prevntllng  wlndn  and  oceiin-currentB  are 

produottd tttW 

Thui-itonV  4%>nverMion-tahleii  of  welirhtH  and  meaHUren  .    .  OoO 

'iVytin''*  Stnietural  and  Mywtematlc  ciMu-holoiry.     Vol.1.  .    .  40 

WfHtwooil  »nd  Sairliel)*»  BIbllotbiwa  plHctititrla 4iU 

Whiie'i*  Itifvh'W  of  the  fo»ti*il  MoIUikcii  i»f  North  America    .  425 
Wbltnev'H  Cliiiiaiic  changtfH  of  later  geological  tiniec.     By 

//.  A'.  Gifhtrt 141,  109,  l'.*2 

Wilder  an<I  (iagi>'ri  Anatomical  techuoli»gy  nfi  ajipliCil  to  the 

di>ii)('.-tie  eiit ^JS 

Wliieliell'i!  'I'entti  annual  rejiort  of  thci  gi*oloi;ical  and  nutu- 

nil  liiHtory  i^iirvvy  of  MiniieHota 14 

WrlglitV  :^ludlrt«  In  tfcleiice  anii  religion 543 


AVEEKLY  SUMMARY  OF  THE  PROGRESS  OF  SCIEN^CE. 


*.*  Uitdtr  lhi$  hfniilnij  Ihc  t»oltlfitfiil  numerata  ri/^r  to  the  Hvpanttf  patagraphH ;  tht  othr-rH,  at  fUevArrTf  to  tht  pagti. 


.Acouatio,  l.i.  7-2, 174,  2i5.  Mo.  4i;.  fi'i7. 

Ai(ricnlture,  li:>,  14tl,  ITrt,  •iSt,  :11:'.,  ;'.i«;.  4ii-2,  42:1.  4'U.  WO,  .-.si. 

Antlirop(ilo;iv,  117,  I'll,  \»1.  iii.i,  iti,  2iil,  2'.«>,  :;i»,  aiH,  :i;.i,  4ci7, 

4:14, 4'iS.  4U4,  :.i\  .V1.1,  5->»,  111  1. 
Arnclinlda,  'iiKt,  4i;7. 

A»tn)ii<>niv,  4i,  115. 197,  221,  2'>.".,  SII,  ".K.  4i'.2,  ril>,  .'il'', :uV. 
Iiir<l>,  2:i,Vi'2,  117, 1M>. 
IJolniiv,  •!'<,  40.  so,  I4<,  I7s,  -.I'l.  2J.1,  2Vi,  •JS7,  ;)1.').  :i44,  W.i.  4')4, 

4U2,'4rt'l,  4yi,  iV.-J.  .Vi2,  :,<:.  r.ll. 
<.'hi-ini«lrv.  17,  4ii,  74.  11"..  W..  17:.  ill..  IW.  •-•2.1,  'Ji"'.,  -Jm;;,  ni:!,  aH, 

SOi,  411I'.  4'2<,  411:!,  4v,i.  .-.I'l.  .-.til,  .•,7'.l.  li  l7. 
Coelcnleratvr,  M,  M,  17'.',  ajij,  i'<7,  a44,  .'.M,  (il3. 


f'l  ii«laci.an*,  SI,  179,  Z-tl,  asS.  4:n,  4«7,  554. 

fryiilouMin-.,  ^il,  :il.-i,  .1(4.  ;i«3.  .Wl. 

Kariy  )n<iiiuti..u.,  2'..  1S2, 2:1*.  :!ts,  ;17:!,  40s,  5Jfi,  :•<>. 

Kcolioiilif  '•ntniri.»I.»sfV,  vi.  2il:t.  :1I7,  l:l(. 

K^'vpLilii'-'V.  iifcl.  :;ls,':t7:!,  40i,  41'i,  4ill.  4'»4,  .V2rt.  fil.">. 

Kli..:lli.;ily. 44. 7::.  144. 17.>.  IWI,  -irt,  L'55,  ■»>,  Mi,  :!4").  3«ii,  4nl,  427, 

4tl;l.  4v.\  5111,  540,  1)07, 
Kiiirine-riiis.  44,  74, 1 15.  145,  V.i;i,  22rt,  255,  ;H2,  :140,  4t>l,  42S,  4S'.> 

51'.',  5t'.i,  5711. 
Ki-h,  2  ■..  sj.  117,  2:!l,  2S'.t,  :U5,  .Vi4. 
K.ilk  i.ri',  4..;i. 
^■eod^■^v,  70,  174,  i'lK,  42*. 


'HENCE.  — CONTENTS   OF    VOLUME   T 


1»,  .<".  178.  aoo,  •.•*>,  'ijx,  aw,  3i»,  i«.  WW,  4i>4, 

,MJ.«Iil;  I  \frl.-i',  M.  ;■■'.   IK.   IT*.  111".  3"''. 


i<.,,.»j,   oSJ,    >  V...(/.      I'..-. ...(;,   TS.    1.1; 
jiouii),  n,  229.  3U,  Uli;  (.i^viiM  America),  Hi,  ITH, 

M,  TA,  11«,  1«T,  1T7,  237,  -Jji,  «««,  314.  M2,  4ia,  6SI2, 


,7J,n6,iJ.>,  312,3<W,  419. 
tl,  (2.  ».>,  IM,  17V, 


JLM,  '.'SI,  3t«,  M5  Ul.,  X7I,  4US.  4117,  ItM, 

7(1,  TT7,  HT,  MS.  SAR.  403.  4IU.  4P0.  5*1.  «»«. 

I .  im,  304,  SM,  XM,  -iiM,  317.  Mi),  37:;.  4M, 


11.1.  l74,l»7,U.->,  ■.S.M,3!n.31l.33(l,  3«S, 

IS,  (IU7. 

Il,4n2,  MO,  .UO,  (VIS. 
.  ."17,  337,  JM,  314,  343,  403, 


Mlnuriilaiur,  4«.  7«.  I4T.  -JUO.  'J27.  . 
Mi.lliulu,  n.  61.  HI,  I5U,  Sli,  Z\- 

'.I«.103.  37t4il. 

:<1.  II.  7'i.  :U»,  SM,  Mi.  437,  MO. 


I  J  ij.  .11(1.  .144.  5IIU. 

)  17.  7:1.  m.  lot),  2S2,  427.  i«U. 

I  !  '1.  14.  :2.ij,  33U. 

I  ;'»plix.  ID,  77,  mo,  m,  UT,  314,  343, 

174.  1U7,  13«,  IftS,  282,  311, 

I  .ii,  IM,  4».\ 

I 

nS.  37U.  4115.  466,  SIX. 

:  -'  '1.  '.rt.'.  '•i.  ii'.<.  lun. 

'   IM,  •jui.'ai.i'w. 

.it.  SI3. 

\\   ■ 

Z."jl'.'Si.  .:!.  •'•'I.  ".l.  U'.   n '. -.'"J.  SM,  a»,  2«i,  310, 
433.  404,  4V2,  423,  642.  4«3.  012. 


licHl, 

i ,  4.13,  iiM.  402,  yj3. 


M).4««,ttl, 
330,  SO  I,  Ml. 


2^4,317,344, 
344,  370,  4»4, 


XMT  or  COXTHIBUTORS  WHOSE  IfAMES  APPEAR  BY  INiTULS  IX  TUK  WEEKLY  SUMMAttY. 


.  OiXiTOCK. 

no. 

AM*. 
kOll«*«T. 


W.  O.  h-AUU.W. 

W.  11.  lloWCLL. 

K.  M.  Hii.li4iiD». 

W.  K*xi.ii. 

.!.  A.  .Ui-rllliw. 

1).  M.  Kma. 

Ml«».  t:.  1..  FlIANKUX. 

1..  l,lti>j('lin(UX. 

d.  A.  ItrUKH. 

F.  KlUNKl.lV. 

I'.  K.  Maiihut. 

H.  I   SXITU. 

O.  K.  iliLUEirr. 

M.  Mt  .\iiiu. 

K.  II.  TiiiiiuToii. 

T.  lilLI.. 

.1.  II.  MklKDU. 

I».  !•.  TOIUK 

a.  L  UiwDUJI. 

II.  .N.  Uadtih. 

W.  Tltltl.lCARII. 

A.  OtiiT. 

O.T.  M»..i». 

F.  W.  Tmo«. 

K.  II.  lUt.i.. 

C.  S.  VlixoT. 

\V.  I'l^TUM. 

O.8.  11*1.1.. 

r.  K  Mit?>nii«. 

(>.  1..  VloK. 

U.  8.  IJA>ri9ioa. 

H.  IJsM.IOU. 

M.  K.  W«l)»«rottT», 

II.  A.  IU»EN. 

b.  L.  I'ltMriKLU. 

».  WiTWIX. 

A.  HKItPKIK. 

c.  H.  I'icxnoKic. 

C.  A.  YuuNtl. 

U.  A.  Illl.l.. 

W.  II.  I'll  KKni<<a. 

U.  W.  IloLXEfl. 

.J.   W.  ruWKLl.. 

j.:^T  Of  j'E/:soxs  whose  witinyas  ajce  quoiEU  in  thk  wekklx  sumhskx. 


,  C.  761. 
,  li.  I...  lion. 

.C.  !'..«««,   IO.10. 

I  line. 

umhy.  K.,  mo. 
,11.  MT. 

,  «a ). 

••Uw.  INIO. 
rill.  TOI. 


i<i4t. 
.  U..  107,  UT. 

~,  :Mit. 
on.  W,3«l. 

.»:o. 

Hill.  aH4. 

■  IT. 

UK.  K.  1074. 


if,  77». 
^,914. 
Be.  A  ,M7. 
«<M«. 

^   .4T». 
tC.  M'.  d  .  U04. 
'I...  710. 
7An. 
,330.1071.1144. 


te;a3«. 


n«rhiT.  K.  .\..  731. 
ttiiritnuH.  n.l.'l. 
Iliirkcr.  IC.  4(tl,tl2S. 
HiiriMx.  44.1. 
Ilortvll.l'.  I)..  l.VI. 
Burrotl.  W.  K..971. 
llanMl..!.  II.  435. 
Hury,  .1...  4  U. 
B»i»..'rk..  <»71». 
Bate,  V    ;!  .  S44. 
lUUin.  li.  \V.,  tit. 
tUurr.  I).,  I  I  (IK. 
B.>ur.  C.  1017. 
Mitiir,  I)..  4(13. 
B«nl.  VV.  .1..  -iM,  MB,  «««. 
Ik-mii.  W..  »»>4. 
Bran.  I'.  Il..:j70,«78, 10110. 
It.'nuitU.  rt'JO. 
Bi't'Iisinp.  '47 "5, 
B«.cliliruw.l«47. 
Bwkuru.  II  .  107. 
B«'<|U.'r.'l,  IC  .  Ill'j. 
BvL'.iilfr.'l.  II  ,4-40,  lil-4. 
IV-iiaoi..  77. 
IJi.liiikc.  I070. 
Briireil.l,  70.  400. 
Bull.  It..  1117. 
IWItrin  y  Uiix|ili|>r,  K..  ail7. 
Il..tm.tl.  »-s.-.. 
IUtkIi,  li,,  M»7.  1047. 
B'TkIi'iu..  rt.VI. 
n.  rl...  .  »,M. 
|l.'itl..l.,l,  10.  I0l.4«,t. 
l;   rl  .il,  H..0B4.  7-i4. 
,-.I7. 

■.  M,  K,.  43:t. 

,  .-,.t4. 
lll.l«..'lt.  H  .  .-,411. 
Illv.l.rjnaiiii.  I003. 
Hl...|.'ri.  IIMIO. 
Bllliiiir.,  .1.  s..  T44. 
Blii.l..i'li.'aii-r.  K,.  107.1. 
Illrrli.  NOI. 
Ult«e,  303.  3»4. 


BIrklnbliiF.  J..  OOO, 
BUiut.-ni.  Ill.tO. 
Blukf,  W.  I'  .  .114. 
IU„ai-,   Iv,   M  IH. 
I  ''IS. 

'  i:,.  1107. 

I  •■  ,  '474. 

11."  ■•..  I',,  iioa. 

ll...l.'WlK.  I,'..  IIS. 

<  ,  o,  v.,  ai8. 

'  ■  ;  s, 

I'.,  ..lii.iin,  7.-.H. 

II I,  II    M.,  H?."!. 

'■• v.'f,  (),.»'47. 

Il.>ui:ll.'.  IO,17. 

Il.iiil/irt.  n.1. 

ll.ii.r,..  ,    \.  (■„  4M.  7«0. 

'  74M.  Kill. 

I  ■'  .  HBU. 

I  I.I-  ,,  IKH). 

II,,.,  I,.'!..,.,  I,.  11,11, 

Ht  ■.i.ll«.4S. 

Ilriiii.r,  014. 

Brnlin,  .\  .330. 

Brituii.  O.  F„  n7S. 

Briiimiiilllil.  \.  v..  %. 

Ilr.iim.,  !>..  713. 

Ilr.in.r.  \...«Vt. 

Hr.-iilKi.  IOH'4. 

llriw.ir.  W.  II..  .143. 

Brill,  A..  SHU. 

Briiilun,    I>.    O.,    lift*,    OHl. 

Hill. 
Ilr  ..  ..  I'.,.H!«. 

iir ,.  >iiio.  (>.,  eai. 

Bruiiii,  AH. 
Bnxiku,  W.  aiM. 
I'.rc.wn.  .1.  IV.  3H. 
,.  N    K.  .  «30. 
■  i,  1IK3. 

:         i 'I'.  1..  ft70.  1177. 

Ilu..li,  M  ,  tt'jii. 


Ituchitn,  A.,  715. 
Ui>i.'M...|ni,  K4. 
BiiL-klur.  \V..  131. 
HuJifi-.  A.,  I. in. 
Tliiilwin,  ,1011. 
Ulil.iw.  I'  .  H4.1. 
Bllla'hil.  isnu.  '473.334. 

Bmuicr. I',  li.. nuo. 

Iliitniuitha,  .1.,  OOH. 
Buritiii,  W,  K..  1». 
UllaMl.  773. 
Bull«r,  K.  J.,  071. 

Cmlcil,  II.  M.,  t08l. 

Oiulult,  1U7I>. 

rnlkliM.  W    W.,  1133. 
I  'iU(U-r.aiKi,  741. 
tJiniiib.'ll.  .1.,  I IMM. 
Otniiiilli',  O.  ilf.  loan. 
<'.iprun,  .1.  It.lSSI. 
(?.4|taB.  i(40. 
(!iuli.  ,1711. 
<?«*in'r..'n,  70.1. 
C«.tr...  V.  .U-,  ,14,1. 
I'nlhri'ln.  A..  114. 
Cuylty.  3,  IO07. 
(;eri.«..l<.,344. 
CiTlu.  I„.  «04. 
I'lmmlHTliiln,  K,  ().,  Sa«. 
(Jh«mli4.r«,  1 1*43. 
(!'ltiiilitiAli>,  7>i'4. 
t-'liupp.iU,  J..  A. 
Clmrilotitift,  Q. 
('Ii.ir..yr..,  030. 


'■|i 
'  I,. 


I>..  lOUH. 

i:iii. 


(    hi.  ■.■ 

Clil,,  1. 

Cliii  ,  1    ; 

I'tiriaty.  U.'m*. 
cliiircli.  H-IO, 
tniu-ulu.  «l.  V^«47. 
CI«iiiioliui,B11. 


VI 


SCIENCE.  — CONTENTS  OF   VOLUME  I. 


riai'mnn,  P.,  870. 

Clark,  0»4. 

Olitrkv,  <;.  II.,  7:13. 

Clarke,  K.  K.,  !t7<l. 

Clarkf,  .1.  U.,  341. 

ClaiiMMi,  A..  1KI8. 

Ckuiliry,  <k-,  387. 

Clnypulr,  U.  W.,  3.13. 

Clcvf,  7U». 

Ouhbold,  148. 

Ouelirane,  <;.,  1034. 

Cockburn,  •!.,  401. 

Cohn.  II.,  llUi. 

Cvliii,  777. 

Oombi-Dcurr,  (103. 

CuiDinoii,  MII8. 

CkjDtl,  7HA. 

Ouoki-,  tM>3. 

Uup<!,  E.  II.,  Al,   1«0,  40,<l, 

4<i:{.  4IM,  .133.  771,  tWl, 

».'S7. 
Cun-nwinder,  338. 
Corlnliii,  7.'>H. 
Curnii,  113i*>. 
Corri-,  .137. 
Uurry,  T.  II.,  444. 
CuwjKtr,  A.,  1)77. 
l^rali;,  11.,  1M:\. 
«:niig.  T..  .147.  »43. 
<;n.-li{lil<>ii,  103. 
Oreiikm,  II.  ti.,  7.t3. 
Urulx,  K.  J.  lU- la,  1170. 
Ctm,  HltU. 
CroBby,  W.  O.,  «»87. 
CiuHii,  W.,  .17.1,  ma. 
Cruvu,  M.  .\.,  480. 
diiinlngliam,  38.1. 
Cuiinin^luuu,  A.,  001). 

Daily,  381. 

Daiia,  ,1. 1>.,  .10. 

I>arbiiui,  10114. 

Ilarwlii,  K.,  1.1.1. 

Darwin,  (t.  II.,  0.1. 

l>aveii[Mirt,  838. 

DaviUuff,  ftSn. 

DavU,  003. 

DavU,  .\.  M.  K.,01.1. 

DavlH,  .).,3i<7,  11,10. 

DaviK,  W.  M  .  883. 

Uawwin,  U.  M.,  881. 

]>aw>oii,  .1.  W.,  1044, 1 137. 

Day,  K.,  370. 

Dvbriiy,  104. 

Dulwrain,  !■.  1>.,  SS4,  Gil, 

111.1. 
XK'incI,  W.,  404. 
Dviiicny,  ().,  18lt>. 
Kt'inuiitzvy,  I'.,  8.10. 
lien imUtli,  817. 
livlM'k-lilii,  nil. 
IVa  ).'loUt':iu.\,  1031. 
IH-IIIKT,  30. 
|i«vi'n-iix,  \Y.  H.,,108. 
Dfwar,  10U8. 
I>li!k,  A.,  818. 
IMifhl,  W.,  300. 
TNniinock,  U.,  4.1.1. 
DIount,  W.  r..,  57,407. 
Dim-,  A.,  708.  08O. 
Dlvt-ro,  K  ,  313. 
IKidKt-.  SIO. 
Dovlli-r,  C,  438. 
Diilu-r,  l\,  1 1 7. 
IKill,  K.,  31,1. 
Dolirn,  A.,  3i10. 
Dullo,  DOO. 

IVinaldMiii,  II.  U..  333. 
Iiuullttlc,  M.  II.,  033. 
!■  ..-n,  K.,.1<10. 
Dudley,  44S. 
Diifn,  II.,  7. 
Duiiiiiori-.  K.,  10. 

I>U|K'|ll,  1113. 

1>ii|ioiil.  1 110. 
I>iirf<'f.  .140,  001. 
Diirnford,  II.,  0.1O. 
Dury,  <".,  140. 
Iliiuiiii,  ('.  K.,  718. 
Dyer,  141. 

KiMU,  <I.  IL,  .KI3. 
I':aluii,  1>.  ('..78.1. 


Katnn,  A.  E.,  343. 
Kddv,  II.  1'.,  353. 
Killun.1,431. 
KilwaniK,  A.  II.,  380. 
KdwardH,  W.  H.,  7»3,  003, 

10i»4. 
Klb<Ti>,A.  !>.,  1140. 
£llciilicnn-r,  4HI3. 
KlMW,  .\.,  7,17. 
KIlabacluT,  F.,  1074. 
Kly,  83,  .18.1. 
KiliiiJuiii'.  ri.  K..  883,  083. 
KiiK^>linaiiii,  T.  \V'.,  33. 
KuKliT,  830. 
i:Iun<>i)«!r,  0:18. 
Eriiardt,  I.  ,410. 
Krrora,  I. ,  1 1-<0. 
Uiainark,  .Mian  11.,  tH>7. 
KlUh^luiUHou,  v.,  H41. 
Kvvr,  ,171. 

Faa  di-  Kruno,  88. 

Karinir,  K.  II.,  .188. 

K:iri|libar,  II.,  ;i44. 

KaucnnnKtr,  *HKi* 

Vave,  8,18. 

Kaxiin,  \V.,  0<I1 . 

Kornald,  <.'.  II..  IHIil,  (M7 . 

J*V-rri*ins  437, 

KiTrii-r,  \V.,  373. 

l-ViKThlaok,  !NI8. 

.tVwki.'H,  1171. 

Khiecli,  O.,  I0.18. 

KiHdi,  C,  .181. 

Kli-clii-r,  808.  1130. 

Fiwliur,  E.,  303. 

KiM'licr,  (I.,  limi. 

KiM:livr,  T.,  8,13. 

KitllK,  ,143. 

Fluininarloii,  <*.,  131. 

Flcitrhcr,  833,  8HO. 

KU-lHcliilian,  1111, 

Fk-tcli.-r,.I..I.,  71. 

Fletclii-r,  H.,  744,  834. 

Klvury,  <».,  ]«7«. 

FIJKlit.  VV.,  004. 

Fiiralfr,  li.,  381. 

Fur)H.-fi,  .M.,  750. 

Forlii'S  S.  .\.,  4i1(;,  438,074. 

Forbw,  \V.  A.,  70,  104. 

Fi.n-1. 0.18. 

F..ulki-,  S.  <1.,  813. 

Fiiiillun,  11.13. 

Foui*i«<T,  4iU 

Futinili-r,  iViO. 

KruxkT,  I».  W..  113. 

Frcniy,  K.,  338. 

Frcncli,  331. 

Frvnzi'l,  A..  318,  310. 

Fr,-y,  v.,  73l(. 

Fru'ilrli'ii,  M„  73. 

Frit'k-,  II.,  ,103. 

Fri»rlr|i,  .\.,  50. 

Ft.'li'y,  A.,  484.  040. 

Fm-li»,  <•„  053. 

Fui'liK.  K.,  1070,  1080. 

Fuiiwr,  540. 

Uadow,  II.,  308. 
lialli<;nl,  778. 
(ialioii,  F.,  803. 
(iardincr,  .185. 
(iarnk-r,  •!.,  138. 
(TamrhiMii,  im),1. 
(fai«H<!r,  31)7. 
llaiiU-,  518.  1048. 
(iaiiilrr,  .100. 
(inyiin,  383,  1113. 
(IcKi'itlnur,  103. 
<icii.fr,  I..,  1103. 
tri'iniu,  K.,  374. 
OiMibiin,  A.  F..  11. 
(iclltll,  F.  A.,  884,  1 1.14. 
li<'nlv,04O. 
<.iiTr.;il    833. 
(JIl.tw,  .T.  W..  308. 
tiibbi.,  W.,  303,  488. 
iiib-i>M.4i. 
<ilir<>r,|.  K.  M.,  31. 
tJilliirl,  131. 
<iill.  30,  031. 
lilll,  T.,  1007. 
<>luirlifr,  0,>8. 


HudlvwKkl.  131. 
UuJwIn-.VunU-n,  048. 
Mulvnlnda-lf,  ,183. 
Oulu,  I048 

(ioiKlc,  U.  It.,  370,  1000. 
Uordan,  177,178. 
(lould,  MM. 
Miiiirbal,  801. 
(iray,  !>.,  1008. 
Orekuer,  303. 
Uri-t-nc,  K.  I..,  130. 
Grti'm'.  .1.  II.,  018. 
Cirui-nhill,  470, 
Uri'ur.  IKU. 
OnMianl,  00, 
«Jrim»,  \V.  E.,  740. 
Orhitaux.  30.1. 
4lri»Hitui:ui,  Ij.,  483. 
iirnw,  A.  K..  1.13.  70.1. 
(irolli.  P.,  4.13,  11.1.1. 
(iruvi-o,  I... I.,  1030. 
lirubiT,  .\..  787. 
(■rubor,  (.:.,. 14 8. 
<iiintlKT,  377. 
<lu|>|>y,  II.  K.,  1010. 
(iuyard,  1.1. 

Ilarcki'l,  1 173. 
IIul^•numn.  700. 
llugi-n,  II.  .v.,  703. 
IlaitinTiirn.  (>..  101. 
IIuKi'tilMch-ltlwIuiir.  E.,  0.18. 
Ilahn.  II.,  lOIIO. 
Hall,  A.,  Oil). 
Hall,  K.  II.,  885,  1018. 
Hall,  F.  l'.,030. 
Hall,  (i.S.,  101.1. 
Hall,  .l.<\,  1103. 
Hamann,  <>.,  w>. 
llainmrr.  K.,  1(:34. 
Ilaniv,  74.1. 
IhuM-n,  I).  A.,  5114. 
llatiM'n,  II.,  0.10. 
llani*r(i-n,  78. 
Hurl,  K..  .107. 
llartiK,  K.,  003,  78». 
Hamvill,  W.  A.,5rt.1,  737. 
llatiH'k,  I.,  333. 
llauIl-tVuilb',  5.  081. 
Ilnvi't.  11,15. 
Ilavllaiiil,  33i). 
IlavlK'K.  II.  W.,  408. 
Ilralli,  F..  I{.,  014,0110. 
Ili'rki'l,  330. 
Ill-IT,  1005. 
lli'bl,  li.  A.,  377. 
lU-ilprin.  .\.,  50,  333. 
Hc'ltnluickiT.  714. 
Ili'iapliill,  H.,  003. 

llt'iUHk'V,  8IHI. 

Il.-nrv,  I-.,  1033. 

IIi'llH'll,  840,  851. 

Ili-M-iMi,  1l)-!7. 

Ilcrbart,  171. 

Ilvri'ourl  d',  380. 

Hi'inilK',  1. 

IlvrrU'k,  ('.  I,.,  51.1,040. 

Ili-rtwii!,  010. 

Hi:rtr.,  II.,  503. 

IK'rzrn,  708,  848. 

IICBB,  \V.,  80. 

llcy,  W.  «'.,  lO-i.l. 

llt'Vni-manii,004). 

IlilL'ard.  .1.  K.,  173. 

Hill,  II.  II.,  .10.1. 

Ililk'brand,  \V.  F.,03,1. 

IlillluiUM-,  803. 

Iliiuly,  K.,  834. 

Hinii-K'dl,  K.,  703. 

lllnrk'bK.  li..  370. 

illmzi',  C,  11.1. 

Htn,  733,  05<l. 

l|...-k,  I".  I".  <•.,  14.1. 

Ilotrman,  1...  ItlH). 

llotl'inaiin,  A.  \V.,  1.1. 

Iliitl'ninun,  II.,  1087. 

Ilol'inann,  F.,  313. 

II.ifm.lrtiT,  H03. 

IIi»>ki-r.  .1.  I>.,  47. 

Iliiiiixr,  .100. 

II, ,.,],.■»,. I.,  1080. 

llii|i|i,-S.-yi.r,  300. 

1lorluiriei-wi.ki,  303. 


Horucr,  108. 
IlouKKiyc,  800. 
Iluward,  340. 
Howe,  H.M.,  71.1. 
H<iwlII,  Or.  It.,  133. 
Il4,wk:y,  .1.  P.,  373. 
Hoy,  704. 
iluy,  P.  It.,  03.1. 
Hiu'l,  M.  .1.,  10.1. 
lIuKbiM.  I).  K.,483. 
liuKoniot,  180. 
Hull,  003. 

Irvlnu,  A.,  8.11. 
iBhikawu,  31)0. 

.Tacknin,  SIM. 
.lagiT,  1048. 
.latnt-K.  007. 
.Iannclt:iz,  103B. 
.laniiy.  A.,  500. 
tIaworuw'Hkl,  117,1. 
Jftrri-y*,  1047. 
.li-lTrk-it, -I.A.,  a4,.137. 
.Icnufn,  ,171. 
.Ilckt'li,  :t87.  .188. 
.Ior^tMiMtii,0.14. 
Jiilinnui,  E.,  H33. 
■lobiiMHi,  \V.  W.,  0:i9. 
.1t>lini'ium,  P.,  713. 
.lort,  F..  1155. 
■Iiinv,  338. 
•Iuranyl,41. 

KniM-r,  E.  U.,  704,  705. 
Kainnii'rniaiiu,  317. 
Kaiitor,  IS.,  7,14. 
Kapp,  U.,  434. 
Karntwkl,  038. 
Kuaiic,  A.  K.,  085. 
KiWK',  A.  11.,  ,14 1. 
Kvllcrt,  J.,  7.1. 
Ki'iiKoll,  34. 
Kuauvl, .).  v.,  5no.  840. 
Kerr,  \V.  C,  830. 
Kicnert,  It.,  103II. 
Kimbali,  A.I..,  104, 
King,  V.  II.,  403,  073. 
Klliliicnil,  I..  P..  .10.1,  487. 
KlMllnit,  881). 
Kli'ln,  I).,  toil,  1)711. 
Kb'ln,  F..  41.1. 
Klinkenhpri;,  301). 
Kn<-('land,  .■<.,01.  103i). 
Kniill,  105I,  1131. 
Kiiublalli-li,  (>..  307. 
Kobult.  \V.,  448,  005,  1047. 
Kix'li.  A.,  034. 
Kiii'lilK',  4K,  ;80. 

Kmiikir.  r.,  1000. 

Kiellell.l)08. 
Ki'inik'.  A.,  184. 
Kuniu,  .1.,  053. 
Ki'iniit,  W.,  180. 
K>K-llli{«,  380. 
Killlk'x.  W.,  I  lot). 
Kitppeii.  400. 
K'lhlrnuHi'li,  F.,  045. 
KoliirauBch,  \V.,  4?iO. 
Kiill.i-,  II..  437. 
Kolli-r.  U.10. 
K..I.I11.,  1).  F.,  30. 
Korkini'B.  80O. 
Kori«rllelt,  147. 
Kralilu-,  1043. 
Kriii-,  440. 
KrauHc,  4.10. 
KruuiH',  Ariliur,  .13. 
Kniuw,  Auivl.  33, 1138. 
Krau»',  (i.  A.,  0.10. 
KrauBc,  K.  K.  II.,  033. 
Kraut,  035. 
Kn'iin.-r,  11.,  131). 
KroiM-rki-r,  170. 
KpiiK-rkfr.  73.1. 
Kriiuniit'l.  (>.,  880. 
Killin,  c!.,  1110. 
Killuii',  W.,  07,1. 
Kiilii-tbr,  300,  1100. 
Kumli'ili,  1081. 
KMMinu'il.  ('.  H.,  811. 
Kiiiidl.  870. 

Kupll'i'r.  .107,  10.13.  1133. 
Kulzlt'h,  311. 


iiUJLSCK  —  COyTENTS   OF    VOLUME  I 


III.1. 11.14. 
,  klAU. 

l.,Hia. 

[..  iMI. 


.  .-SSI. 
.  1  ..  mil. 

Lll .  los. 

^.  i». 

..lulin,  1W,  lUI. 
I'JC.tt.tit.      . 
.-      '>  .  (MM. 
LJ.,»I.  )IH,    ISO.  .m, 


niut. 

,A4<t. 

Ai!j.  r>t»,  (111 

y,  J.  U.  rfe,  oua. 
.«MH. 

,  .•at. 

(C  ,  illlK. 

1.,  3»l. 

kl,  loot. 
LU.  C,  4U!C. 


.      ,I..VI. 
bM.  144. 
.^  n.  ti  .  447. 
toll.  O..VU3. 

kt.  4I.V 

(,  imiR. 

__  K.,  taa. 

ll 

t.i.aa>iivt,  G  ,  IttT. 

lx>in<4<,  Itai. 
Lwnntfn.  J.,  3l.f. 
!.<»<«.  .\..U«I. 
LmMt,  H...'MV|. 
LoklMiua.  441. 
I  an^r.  no. 


.  I  till. 


Muthxran,  B.,  (ItlH. 

M.i(lii>.-ii,  lUI. 

Mnllilril.  47K. 

Mattli.  »',  II.  v..  773. 

Mm».l  .iir.  c,  018. 

Miiii|juff,  Vi'j. 

Miiury,  .V  ,  tt.tS. 

Mnyi^r,  .'l?D. 

M.ijer,  .\,,  ••lltt, 

Miiyir,  1'.,  4il.%,  UU4,  101I-2. 

Miiyr,  II.,  7iWI. 

M.-.liim.    r.,  n«7,    7l»-i,  783, 

lltlA. 
Muenin,  731. 
Mi'itvi.'n,  iVJH. 
Uvlik.l..,  n7. 
Mrllciiil.  1017. 
M.  Kill.',  (I.  W.,  tout). 

M.':.ko.  .'till. 

M'  iiii.'l.  K..  .-.Ill, 
-Mir.  K  .  1(1. 
.M.  i-.,..ll,r,  ,%01. 
M.r.Jl...w«l;y.a71,  «10,  788. 
M.rilK.M,  7a. 

M.>i..'!i.  r.t('fiii,.i.,  am. 

M.I..  hnik..ir.  U7 
Ml■,/(,i.■^,  4  ,-4.1,  •ill.  033. 
M.'v.'i.  K.  v.,   1118,  .'^44,  nU3 

n'oii,  ;iiii. 

!lll'')i..|,  ll>3l>, 
MIi'Ik'I»mIi,  IMI. 
MlKirnl,  7I'J. 
MllliAiiu'.  ;<7I>. 
Mlll»r.|i'(.  lUI'j. 
.Mlll.'r.  .1.  II  ,  103. 
Mllm-  Uoinr,  II.,  lOHO. 

Mlln'l 1    II  .I'i7. 

Mlu-liill,  \V..  7I«>. 
Mitniplinnuw,  1H4. 
Mlvuri,  .->t.  ^).,  nil, 
MtKMluiirJ.  v.,  3HU. 
Mui'h,  ll)S4t. 
Moi'Mo,  IIMM. 
M.ilir,  C.,  I  JO. 
MoloM.  v.,  linH. 
Mdtitiino,  ,T.,  ,%.*:i. 
MonilKii}',  ('.,  IOil!i. 
Morumi.  .V.  I'-.  770. 
M.>ru»ii,  tut. 
Mnrrti.,  401. 
Moriciw.  It  ,  cat. 
Xlurlill-i.  .5'!.->. 
M<IXT,  .1  ,  lOO. 
Mour.-nuv.r  ,  lao,  ll'iO. 
Mllll.i.  Krca..H.-..1. 
MUlUr.    Krlm,   rtl,   <ll,%,  tUMI, 

11(14,  117'.*. 
MUII.;r,  II..  43,  8811,  lOtl.l. 
Mllll.r.  M   ,  IVJil. 
Mm.  843.  II70. 

Mil 

M .17,(171,(178. 

Miirni),  n\n>. 
Mu»wi,  TtV. 


■f.  *.,  '.**. 

NlH-f,  IMI, 

■m?. 

Naif.U,  K  .  7  IMI. 

Ba.«o. 

Nathi.r.i,  .no. 

Tc.  .\ .  1108. 

Nuvllli',  K.,  .-i81,  087,  101-4 

1017. 

1 »,-.». 

W,ft4M. 

mmia. 

Nplirlnil,  40.">. 

K«M>. 

>\'l»on,  E.  \V.,  -i-iO. 

p.o. 

Nvvv«,  I).  T.  itiu.OO!*. 
Ni.wpori,  ;i3il. 

.OKI. 

NVwion,  It   A  .81. 

■MM). 

N.  >M.,„    II.J..41W. 

O  .  IOCI.%. 
.■u>. 

,  lllMI. 

U,  IM.  73.V 

i».  i-<(m.  Ilia. 

■^ '». 

K,ni4,«7'j 

.Nlllriiii.  I.,  v.,  lOn,  70II. 

K''*"- 

•Vol)!,...  312. 

BW..  lOINI, 

Noi'lll.  r.  n.13. 

W.  v..    I4«. 

143. 

.VMr.!.i..l.liili],      774.      lllHt 
1  lill. 

1  A»*  fINI. 

N..r.l»i..tt.  .Till, 

^BB3. 

Nuffii,  K.,  3(17. 

■CTiooi. 

OTallnhun,  40II. 
(I'll .v.p,,  l.'lll. 

^^m07.  A7A* 

IMO. 

UlCil.i,  71»T. 

■k.Ma. 

tJllvliT,  IXl.'.. 

kMi.iitU. 

Oll.ch.  834. 

nui,<w>ki,n7n. 

iii'i. iH.lt>,  .\..  1143. 
((•I.  I07.V 
<)«tliiutin,  100.%. 
Oil.  V  .  734. 
Ou>lrvMiii»ir,  730, 
Ouwurur,  r,74. 

r.VK.'lx'.  11,  411. 

I'ui'k.ira.  .V.ei  ,)uii.,14n,4fit. 

I'uw.  W.  T  .41(3,  4ttn. 

I'mIu'IIii.i,  I0.>3. 

I'iiliii,  U.,  877. 

I'iituz«u,  l.-VS. 

I'arfall,  440, 

t*.iiltu,  I'.SH. 

I^rry.  r>.'>8. 

ri>.:itii,  :iiir,. 

I'.,iil.  li    M  ,  110.1. 

Pnului'.'l.  '.147. 

ruKli,  IJ.  .N.,  7!>t. 

IVar.v,  II  ,  3  18.  8711. 

1V..|».M..  .\.  N  ,  'JitJ. 

rt-i-klium,  l«    \V.,  31, 

I'.iH  y.  4ll7. 

I'.M  K.iM.li'.  ■t:\X. 

IVrry.  3.->il,  Tli4. 1071,  1 143. 

I'i'll,  i»  n.  K.,  tU84. 

PMlfor.  (Mil. 

nii'li.>.  1(4.3. 

nillllli'.  K-  W„  '470, 

IVur.l,  8113. 

I'lPkrilnil,  K.  (.:.,  07,  41*. 

rii'ldTliiK,  .•»  .  3rt«. 

I'lrkrilliK.  W.  tl.,4t7. 

I'lllUlMr.,  1181, 

|■,..l»^,».,lJ^il,  \V  ,jun.,  (17. 

ruliM'un.'.  414,  n3A. 

|-ol,,k..l.  K..  I037. 

IVI>.'k:,  r  ,  (140. 

r'ollaktiir,  -•.'Ml. 

i'.illi'iKTn,  1(4(1. 

I'n.il.',  U   ^.,  (U7. 

Vu»\,  8vr>, 

I'olonk',  'i:vt. 

I'l.ulloii,  1^.  H.,  n33. 

Holif..'!.  M.  .v.,  48.'t. 

Friin,  W.  II.,  473. 

I'riiii.  l.«  V.  (111.  ((34,013. 

I'ri'ivr,  W.  II., 017. 

I'ri.'.-.    r.  II.,  1103. 

I'rii.,'.i..lm.  443. 
I'iii.li;.r.l,  M. 
Try.  1,  W.  U  ..M3. 
r.i,«..l.l,  .v.. '43. 
rmimni,  F.  W.,  UI3. 

OiintrofiMiM,  do,  U39,  0114. 
(i<i>'t.  MOO. 
l^uLiiquautl,  88. 

lUlitriliDMl,  441, 
Unn.r>l|ili,  It  ,  700. 
Uiinvl.  r,  .173. 
U'i»iill.  1 00. 
lUllmy,  7KI. 
lUililMin.  U  ,  343. 
IUi/mI,  I'.,  I1.'%0. 
K«<l.  I'  ,  803,803. 
lUii'liKI/..  1(140. 
lUiii..nl..rk.ir.  I).,  ;l.vi,  7.'M. 
llAWln.lhniii,  IOI>. 
K^iwllii-un,  II..  'j'34. 
itinlikli.  I.  .-.:i»,  I140, 
II.  I  ill. 

li- 
ll. 1    .  :, 
II..ii.li..iill.  II'JM. 
U.'liik.'.  .-.OH. 
I{.-.ii.<'li,  I..  704,  70.1, 

K ml,  103H,  Il,t3, 

U.ll.i.ilt.  KtO. 

i:.-.i. .  I-  ,  -r;. 

l;.  -1. 

l^  :.  lo.->4. 

I!.      , 

nt'ii.i.  i«(i. 

Rrvlllc,  M.  .v.,  408. 

Itln.  .,,  C,Xt\. 

I<  I08fl, 

111  IMI,-,. 

Ki  I.  C,  1100, 

1<|(^LI,  .v.,  :i(Mi. 


rillny.  3-,o,  nil. 
iii.,^..i,  r.io. 

!"         -■ --.  1<I«7. 

\  ,  1130. 

■U-,  471. 
.  111.1. 

^i;o. 

I. i'i>K  1'..  mil. 

KilulH.II,  W.  C,  870. 

)(,.iiif.,  II .  .iait, 

I ■■;. 

,11,773. 


U'.l«  —  ll,  I.  i-    .  'IIO, 
PnUl|..r,  O  .  470, 

i.'iriirrH,  &4.1. 

i;r.. 

,~  ,,,    Ml...    .).•,  3(18, 3,10,  SUB. 

Huiii.lii.lV  I'.,  IDOa. 

Hrh-irlii.  'I'   ,  .Vll. 

•11..  M\.  30?. 

.-■10,  nil. 

^..<M1I. 
1178,  848. 
-■  I  (I. 
.  illVll,«.-,0, 

sn. 

r.  843,  1 1  70, 

.  ,11. 
r'.hiiii.li.  1-.  ,  1031. 
Hrliinllii.  r,  335,  7'4S. 
riil.Ti.-isl.ir.  4^J, 

■  '.,  507. 

.  4IO.  tOlM). 
OOK. 
137. 
'    I.  ,  747. 
HIIHK 

1077. 


S.-rUiM.r,  K.  I.  ,  784. 
Svud.lcr,   ti.    tt.,    703.   OIUI. 
1174. 

Hmiiioii,  W.  tl.,  40:i,  407. 
Ri'lMTt,  I80. 
^■.|/vvli'V.  W.  T  .34.-.. 
'..'^.1,700. 

.  nil. 

-.  .11.  H,-,l, 
hilv..  .|.  .  II7». 
8tiiii|iBi',  II.IO. 
.Kl.nr,..  W.  .I.e.,  11.1-1, 
\\"    .V  .  707. 
\V.,  40O. 
-  .  7  7J. 
U'.,  I.-.7. 
!l  .0»8, 
VV.,    311.1.    430. 

8i;i. 

Bk^nu-Mi,  W  ,  lOCI. 
Hk'v.'kliilt.  .T.,  HMO. 
HImoniii,  L.,  3-*l. 
t^liiinilli,  II  ,  800. 
.•^I.'i'-.'i.ii.  II  ,317. 

■      1.13. 

•  ..  IIOO. 

hiiiuii,  .h:i. 

Smith,  h'.  .1.,  (144. 
Hinlth.  .1.  I,  .  11.-..';. 
Bmmk,   T   1       'iHi 
Hinytli.  C.  r  . 
H-ilHllel,  »•..  >.M.,. 
Sl......  H40. 

hp.iici'r..)    W.,  38. 
Si'i.i.c    «'  ,C.07,  701, 
.  403. 


i<uua>i,  u.,  030. 


TUl 


SCIENCE.  — CONTENTS  OF  VOLUME  I. 


Btcnrn,  SOT. 

HUMiriia,  li.  E.  C  54. 

Buibbini;.  T.  It.  It.,  010. 

Bteen,  MM. 

Htven,  8B3. 

Btpln,  V.  v.,  130, 1009. 

Bteincr,  TOO. 

HtephiintM,  174. 

BU.-VIIM,  L.  T..  3.-i3, 1001. 

BUrllDK.  J.,  508. 

Btone,  O.  A.,  8«4,  »7a. 

Stone,  K.  J.,  1014. 

Blory,  4T7. 

8tow,  K.  w.,  aa. 

Btimhi,  H.,  .tUtt,  SSI. 

Btraaieh,  000. 

Btroh,  763. 

8tra(!k,a5». 

Btruve,  H.,  185. 

Btruve.  O.,  68H,  010. 

BtutEur,  300,  noi. 

BwsiD,  O.  F.,  e7iS. 

Byb«l,  L.,  v.,  856. 

Bylrwt«r,  580, 1015, 1016. 

BymoiM,  O.  .1.,  IM. 

BulMi,116. 

Taochlnl,  636. 
Talino,  168. 
Tiiylor,  I3R. 
Taylor,  C.  J.,  753. 
Taylor,  I.,  1107. 
Taylor,  W.  U  ,  344,  010. 
TelK'kyohcr,  174. 
Tcail,  773. 
Tcllandcr,  U.  T.,  .360. 
TenlMn-Wooda,  J.  B.,  501. 


Tlilolllvr,  1033. 
Thoinait,  C,  578,  7.^. 
Thoinpnoii,  H.  1'.,  358,  500. 
Tlioinaen,  J..  430. 
ThomiHin,  \V.,  O. 
Thoulvt,  OH. 
Thurbor,  TiT. 
Tlijfnitedt,  8,tn,  460. 
Tlmlrlnzvff,  613. 
TluHiKlicr,  U.,  304, 5.38. 
TubinH,  304. 
Tollcii«,  834. 
Tulllu,  4.t0. 
Tommual,  I>.,  107. 
Toplnunt,  3H4.  385. 
Toriinuw,  v.,  810. 
Toula,  1115. 
Tuwniirnd,  C.  A.,  380. 
Tniiibr,  il.,  300, 508. 
Trccul,  1,33. 

TiriuiH-,  w.,  noe. 

Trioclium?,  677. 
Troinliolt.  S.,  930. 
Truulon,  354. 
TaclmpMk,  H.,  448. 
Turkcr,  K.  II..  8«>,  360. 
Twcddrll.  K.  H.,  975. 
Twi-lvvlrcCT,  331. 
Tylor,  K.  H.,  1036. 
Tyiidall,  839. 

iriilvr,  P.  R.,  300. 

Vrbain,  338. 

Urbau,  «»13, 1040, 1088. 

Valllant,  530. 
ValenUn,  300. 


Van  Itcncdcn,  630. 

Van  IVkcIi,  313. 

Vartot,  5HH. 

Viuchy,  601. 

Vawfy,  n.M»,  784. 

VcrKuniud,  8(t0. 

VIdal,  .tS-. 

VU-ninIt,  mm. 

Vlllarciviil,  v.,  416. 

Volkvns,  891,001. 

Vurtmann,     ().,    595,    037, 

1144. 
Vuitry,  1136. 
Vulplan,  338. 

Wailnworth,  ^.  E.,  313,655. 
Wauncr,  304,  310. 
W'ftki-.  C.  8..  .'Ml. 
Wallace.  333. 
Waller,  1178,  1170. 
M'althcr,  J.,  738. 
WartU'r,  It.  U.,  301,  878. 
Wannlnu.  mitl. 
Warrvii,  V.  U.,  808. 
WalMin,  U..  358. 
Watt.  Or..  47. 

Wnttpvlllo,  dc,  1178, 1170. 
Wclchm.iiin,  F.  (>.,  34,  1030. 
Wt'liikt<,»»l,»53. 
Wfllt-r,  A.,  364. 
WrllH.  U.  I..,  738. 
W«ni!l«,  041. 
Wi'aii'riund,  1138. 
Wvx,  U.,  .301. 
Wcyciibi-rgh,  348. 
WhltflioUM!,  C,  804. 
Whitcbouar,  K.  C,  887. 


Whitman.  C.  O.,  60. 
Wii'dtinaiin.  K.,  04,  183. 
Wlfdi-miann,  £.,  108. 
Wlcdinaii,  K.,  193. 
WIrpund,  K.,  3115. 
W  It'luwIiJakI,  U.  R.  v.,  336. 
Wlcrzcjakl,  A.,  3441. 
Wllklnaon,  il.  U.  U.,  1138. 
Will,  370. 

Wlllvmoifa-Snhni,  v.,  516. 
Willlania,  A.  8.,  637. 
WlllKon,  81. 

Wllaun.  K.  B.,  1000, 1000. 
Wllaon,  O.  HI.,  173. 
M'Ini-a,  K.  II.  and  W.  R.,015. 
Winkk-r,  C,  36l>. 
WInaluw,  A.,  814. 
Witti-nbvrg,  M.,  766. 
Woi'lkof,  830. 
Wood,  II.  T.,  1070. 
W<n«lbury,  C.  J.  H.,  818. 
Wonraan ,  .1.  L.,  68, 330, 968. 
WriKht,  U.  K  ,  343. 
Wroblcn-akl,  070. 
WUIIner,  A.,  05. 
Wundt,  \V.,  74. 

Yndrinticff,  886. 

Zachnriaa,  836. 
Zrlllcr,  1070. 
XuWvr,  1131, 
2<'ppulln,  566. 
Zliiimvrin;inn,  C,  438. 
Xupf,  443. 


INTELLIGENCE   FROM   AMERICAN    SCIENTIFIC    STATIONS. 


eOTEIINMIEnT  OIinANIKATIOIti. 

Bnrmn  of  etiinulogy,  119, 1.U,  263,  470,  585  ill. 

Bureau  of  welKhla  and  meaaurue,  118. 

Coaat  and  grodctic  survey,  183. 

I>epnrtm»iit  of  atcrlrulture,  2S,  55, 203,  2B1, 409, 470. 

Oeuloitlcal  aurrey,  83,  153, 183. 

National  muacum,  25,  5t,  83,  118, 152,  2»1,  470,  405. 

Naval  bunvu  of  ordnance,  2U1. 

Naval  ohaervntury,  55. 

Bmltliaonlon  Inalltntion,  25,  550. 

BTATE  IK8TITtITtO!f». 

Illlnola  atatc  laboratory  of  natural  Idalory,  155,  495. 
Kaoaiw  atnte  unlverally,  154.  31U,  471,  556. 
Illaaourl  wcatber  service,  471. 


Kew-York  airrlrultural  rxperlment-atation,  234. 
Ohio  metvoruloglcal  bureau,  470,  527. 

PUBLIC  AHD  PltlVATE  INSTITIITIOMB. 

Academy  of  natural  arlenrin,  IMiiladclphla,  26,  66. 

Ilonton  Bort<'iy  of  natural  hiaiory,  !>l>,  436. 

l)KVeiii>ort  academy  of  natural  aclence,  496. 

Marvaril  rollettc  oliaervatory,  119,  3411, 409,  4ST. 

llar\-ard  unlveralty,  319. 

Houghton  Farm,  :IT4. 

MuM'Um  of  coraixiratlve  zodloity,  26,  f9, 3I!>,  .'i27. 

Peabody  muaeum  of  .Vnierican  urchuevlugy,  83, 292,  310,  34)1,  373, 

4l«l. 
Peler  llrflpath  muacum,  l.>4. 
Vulvcraity  of  Uineiunall,  235. 


r 


LsTTERi*  TO  TUl!  KDITOR,  11,  39,  67.  »S,  130, 168,  Ml,  220.  248,  278,  307,  314,  3i9,  3!I3,  422,  4W,  4H.".,  .•il3,  542,  574.  601. 
NOTIB  AND  NEWa,  2«,  .'>6,  8,1,  1.15, 184,  206.  2.15,  264,  292,  32t),  319,  374,  40l>,  438,  471,  497,  .S27,  556,  5S7,  r,13. 
RllCEHT  BOOKH  AND  PAHPIII.KTH,  2H,  58,  86,  168,  210,  238,  2««,  294,  322,  350,  S7*,  440,  .100,  530,  -li'iO,  G18. 


PROSPECTUS  OF 


SCIENCE 


FOR    1883. 


Under  this  title  an  illustratetl  journal  will  be  published  weekly,  to  which 
the  attention  of  scientific  men  and  the  educated  public  is  invited. 

Science  will  be  a  strictly  independent  journal,  devoted  to  the  advance- 
ment of  knowledge  and  scientific  research  in  America,  and  will  be  technical 
only  in  so  far  as  the  subject-matter  may  requii*e.  On  the  one  hand  it  will 
claim  the  support  of  scientific  men  as  the  most  available  channel  for  the 
early  publication  of  condensed  results  of  their  researches,  and  on  the  other 
it  will  appeal  to  the  intelligence  of  the  general  public  by  its  careful  expo- 
sition of  scientific  discovery,  while  both  will  profit  by  its  weekly  reports  of 
scientific  progress,  drawn  from  original  sources  of  the  very  latest  date,  and 
from  all  parts  of  the  world. 

Science  will  offer  a  ready  and  rapid  means  of  intercommunication  be- 
tween the  scattered  scientific  men  of  America,  which  they  have  never  yet 
enjoyed,  and  will  endeavor  to  become,  in  a  high  sense,  the  exponent  of  the 
best  scientific  thought  of  the  country.  By  its  impartial  reviews  of  scientific 
literature,  both  native    and   foreign,  it  will    be  welcomed   by  every  person  of 

^  ordinary  culture.  Particular  attention  will  be  paid  to  current  periodical  lit- 
erature and  the  proceedings  of  learned  bodies,  which  give  the  latest  results 
of  scientific  study ;  arrangements  have  been  made  for  their  early  receipt,  often 
in  advance  of  ordinary  publication  ;  and  the  miscellaneous  material  so 
obtained  will  be  carefully  digested,  and  presented  under  specific  heads. 
This  prominent  feature,  which  has  never  before  been  introduced  in  a  weekly 
journal,  will  be  particularly  attractive  to  the  specialist,  in  whatever  branch, 
who  will  at  once  know  where  to  look  for  the  latest  information  about  all 
the  more  important  work  in  his  own  field  of  investigation. 

SrtENCE  purposes  to  furnish  original  articles  by  the  most  capable  wi'iters 
on  the  results  of  scientific  research,  to  urge  the  importance  of  scientific 
education,  and  to  illustrate  the  applications  of  scientific  principles  to  all 
matters  pertaining  to  national  progress  and  practical  affairs  of  every  kind. 
The  scope  of  Science  will  be  as  broad  as  its  name:  in  every  field  of  inquii-y 
where  the  scientific  method  is  adopted,  it  will  hope  to  enter.  Chronicler  of 
the  latest  discoveries,  but  without  affecting  to  hold  a  judicial  position,  it 
will  indicate  their  relation  to  current  thought  and  philosophy,  as  well  as  to 
the  exigencies  of  daily  life,  in  a  fearless  yet  reverent  spirit,  —  not  too  hasty 
in  supporting  plausible  hypothesis,  but  ever  open  to  the  truth. 

To  promote  one  of  its  chief  objects,  and  as  a  distinctive  feature  of  the 
journal,  Science  will  give  its  hearty  support  to  those  who  are  endeavoring 


■ 


to  introduce  the  study  of  the  natural  and  physical  sciences  into  public  and 
private  schools,  by  drawing  attention  in  every  possible  way  to  the  high 
importance  of  this  measure,  as  well  as  by  giving  illustrated  articles,  plainly 
worded,  prepared  by  skilful  hands,  to  g^ide  the  efforts  of  the  teachers. 

Practical  men  will  find  in  Sdience  carefiUly  written  papers  on  the  appli 
cations  of  the  piinciples  of  mechanics  and  other  branches  of  physics  to  all 
departments  of  industry  and  technology.  The  unprecedented  recent  advances 
in  the  applications  of  electricity  demand  for  them  a  prominent  place  ; 
while  optics,  acoustics,  thermodynamics,  mining,  metallurgy,  engineering, 
mechanical  processes,  and  all  forms  of  motive  power,  will  receive  their  fair 
share  of  attention. 

ScIE^CE  has  secured  in  advance  the  good-will  and  active  support  of  a 
large  body  of  the  most  competent  scientific  men  of  the  country,  as  will 
sufficiently  appear  upon  the  publication  of  a  few  numbers. 

Communications  will  be  welcomed  from  any  quarter,  and  a  fair  price 
will  be  paid  for  such  as  are  accepted ;  rejected  manuscripts  will  be  returned 
to  the  authora,  provided  the  requisite  amount  of  postage  accompanies  the  manu- 
scripts. 

Secretaries  of  scientific  societies  all  over  the  world,  and  authors  and 
publishers  of  works  on  scientific  subjects,  are  invited  to  send  their  publica- 
tions for  notice  to  the  editor  as  soon  as  possible  after  issue. 

ScIE^cE  begins  on  Feb.  9,  1883 ;  each  is.suc  will  contain  at  iea-st  twenty- 
six  lai"gc  octavo  pages  of  reading  matter  [with  illustrations],  making  for  the 
year  two  volumes  with  a  total  of  nearly  1,500  pages,  apart  from  all  advertise- 
ments, and  carefully  indexed.  The  subscription  price  will  be  ^5.00  a  year, 
postpaid  in  the  United  States  and  Canada ;  for  other  countries,  f  6.00  a  year, 
postage  prepaid.     Single  numbers,  15  cents. 

THE  SCIENCE  COJklPANY, 

MOSES   KING,    PublUhKT. 

,*,  Books  and  pamphlets  for  review,  articles  for  Science,  and  aU  editorial  correspond- 
ence relating  thereto,  should  invariably  be  addressed:  Editok  of  Science,  Cambridge,  Mass. 

•,•  Advertisements,  subscriptions,  and  all  kinds  of  business  correspondence,  sliould  be  ad- 
dressed:  MosKs  King,  Publisher,  Cambridge,  Mass. 


THE  SCIENCE  COMPANY. 

OrycMlzed,  ISSS,  under  the  taw*  qf  the  ComjrtonuieaUh  (if  Massachusetts. 

Pbbbiobmt:  DANIEL  C.  OILMAN,  Vice-Prebidekt:  ALEXANDER  GRAHAM   BELL, 

Baltimore,  Md.  n'ashington,  D.C. 

DiKitcTOKS:   Danlol  C.  Gilman  of  Baltimore:  Alexander  Grabam  Bell  of  Washington;  Uanliner  O. 
Hubbard  of  Wasliington ;  Othnlcl  C.  Marsb  of  Now  Haveii.     Tbeabitbf.r:  Samuel  H.  Scudder  of  Cambridge. 

OJiee$  nf  Oie  Company,  the  Publisher,  uml  the  Editor:  Cambbwuk,  Mass. 
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CHARTERED  1836,      ORGANIZED  1S43. 


t:h:e 


NEW  ENGLAND  MUTUAL 

LIFE  INSURANCE  COMPANYl 

OF   BOSTON.   MASS. 


THIRTY-NINTH   ANNUAL   STATEMENT. 


AmcU 


FINANCIAL  STATEMENT. 

•in,i3H,!tn.i.H4 


RECEIPTS. 


For  Pmninia* SI  ,824,687.77 

Voe   iBterest    and    Bents, 

leM  Taxes 784.678.83 

BkUne«  nf  Proflt  and  Iiosn 

Aecouot  20,487.66      2,629,764.16 


Total  ( 

DISBURSEMENTS. 

BMmUi  CUims $1,004,809.00 

^^Hktaved    and     Discounted 

^^"  BndowTnenta 333.914.00 

W    Ceaeelled  and  Surrendered 

n  Pohotes    .        134,600.67 

I     DUtrlbutioa  of  Surplus    .    .         616,903.80 

I  Total  paid  to  Folioy- 

I  holders »l,990,187.e6 

f    Oommlasions  to  Asenta  .    .         130,306.06 
Ssloriea,  Medical  Fees,  and 

AdTcrtlaLns 103.162.67 

Pitntins,  Stationenr,  and 
sll  otlier  Incidental  ex- 
penses at  Home  Office 
*ad  Agencies        ....  09,782.41 

Mtnct  paid  for  Premium 
OD  Investments  and  ac- 
emed  Interest  thereon 


li8,7A8,aso.io 


2.30936       2,326,838.26 

•ia,48s.i8i.as 


XJABILmES. 

at    4    per    cent., 
standard     .    .    .     >13,646,iee.66 
ice   Distributions   nn- 

78,705.06 

and      Endowment 

m  unpaid 140,060.00    13,864,880.62 


plus,  Maaa.  Standard,  4  per  cent . 


•a,5aT,tot.in 


BUSINESS   FOR  1882. 


2.oee 


Number  of  PoUoios  issued  in  1882 

Amount  insured,         t6,080,861 
Number  of  Policies  outstanding 10,864 

Amount  of  same,      $69,207,737 
Number   of   Policies   terminated   by   death   upon 

263  persons 204 

Amount  of  same,         SI, 010,378 
Number  of  Policies  terminated  by  matured  and 

discounted  endowments  upon  156  persons    .    -        161 

Amount  of  same,  $316,130 


MASSACHUSETTS    LAWS. 

The  Liaws  of  Massachusetts  provide  that  — 

lat.    No  Policy  shall  become  forfeited  or  void  for  noU' 

payment  of  premium,  after  the  payment  of  Two  Annual 

Premiums. 

2d,    In  default  of  payment  of  subsequent  PremiumS| 

it  is  bindiuK  on  the  Company  to  issue  a  Paid-up  Policy^ 

as  provided  for  according  to  the  published  Tables. 

The    above   conditions    are    available    to    all    Policy' 

holders,  who  become  such  after  Jan.   1,  1881,  without 

further  negotiation  or  stipulation  or  notification  on  theti 

part. 

DISTBIBUTION8    OF    SUBPLDS 

are  made  Annually  on  the  Contribution  System,  and  art 
proKressive. 

I,IBEBAI,ITY  AND  EQUITY. 

in  Ita  relations  with  Policy-holders,  have  always  been) 
the  governing  principles  of  this  Company;  and  the  con<| 
dltions  of  its  Policies  in  regard  to  limits  of 


BE8IDENCE  AND  TBAVEL 
are  of  the  most  liberal  description. 

Hir  Before  insuring  in   any  Company,  carefully  reai 
the  Application  and  form  of  Policy  used  by  the  NBWl 
ENGLAND   MUTUAL  LIFE.  ' 


J 


OF  ALL  KnrSB  ISSXJEI)  UITDEE  THE  HON-FOEFEITTrRE  LAWS  OF  MASSACHUSETTS.' 


(.VO   POrjflKlS  O.V  THE  rONTIXK  PLAK  ARK  ISSUED  BY  THIS  COMPANY.) 
BBNJABfIN  P.  STEVENS.  President.  JOSEPH  M.  GIBBENS,  Secretary. 


SCIENCE. —AD  VER  TISING. 


CITY  OF  LONDON 

FIRE 

INSURANCE    CO 


UKITED, 


OF  LONDON.  ENGLAND. 


UNITED  STATES   OFFICES. 

JOHN  C.  PAIGE,  Resident  Manaser, 

20  KILBY  STREET,  BOSTON,   MASS. 


TBCgTEES  I^f  D03T0X  FOIt  THC  UNtTED  STATES. 

CHAS,  F.  CHOATE,  Esq.,      President  Old  Colony  Railroad. 

OLIVER    AMES,  Esq of  Oliver  Ames  i  Son. 

R.  E.  DEMMON,  Esq.,       President  Howard  National  Bank. 


MESSRS.  ROBERTS   BROTrt 

JHBV7    BOOKS. 


FIGURES   OP   THE   PAST. 


Kroin  tlic  Icuwff  of  old  journals. 
Elurvai-d  College). 


By  Jo9un  QmKOT  (d 


"  For  ncnrty  •\%iy-fu\ir  yenn  ll  Iiha  bc«n  niy  h«blt  to  kc< 
OTid  ll  wtin  enijurM'.Ml  th«t  cKdftota  fmm  ihi^no  rt'coM*.  or  I 
cunccn  iiiQy  awukent'd,  would  bu  Hccvpliibk*  lu  Ihv  publtu.'*  — 

lOrau.    Clutli.    Price  •!. 50. 


"Hicrc  lit  noT  n  dnM  in::o  In  tlil*  lltilo  voliune. 
.  .ind  IK'VLT  rnoro  '.n 
'  whpli.*«OTnc  nnluri 
jMic  old  •olnh-il.*'—  ,\ 


U  Witt 


/"» 


WHIST,  or  Bumblepuppy? 

By  I'KHnniDOB.    From  (he  ertiond  London  edlUon.    \(4 
Trlco  60  ccnU. 

r>KriNiTii>N  nr  nuMBLSpm*rT.'Buniblepappy  !■  pi 
pinv  wblnt,  cllher  In  utler  IgnomncD  of  nil  Ita  knuwu  print 
dt.'rtitnci-  nf  tlu'Mi.  or  bfttU 

*'  ■  WliUt.  or  Uiirnblfnuppy?'  U  one  of  tbu  meal  cntonnt 
the  Maniti  Mtntt  oiiu  of  inc  Aoititdont  books  utt  wblst  vvvr 
drolkry  iimy  hlind  #ome  reader*  tu  tbc  vaIik*  of  Its  ndvioe 
know*  :tny  ihlnv  nbuui  wblct,  bowcvor,  will  futl  to  rund  U  w| 
mid  ffw  will  fall  lo  read  ll  wltb  ndvantagv.*'  —  London  SundA 


GATHERINGS  FROM  AN  ARTIST'S 
FOLIO  IN  ROME. 

By  Jakki  E.  Fbiemah.    lOino.    Clolh.    Price  ll.M. 
A  COMPANION  TO  "THE  LIGHT  OF  ASIA." 

PEARLS  OP  THE  FAITH;   or,  Islaiu 
ajy. 

Bclngr  ihe  uidcty-nlno  beautiful  nunc*  of  Allah,  with 
vcne  from  vnrloan  Oriental  tourcv*.    By  Edwin  Arn^ 
author  of'Thi*  Ll^ht  of  .Vala;"  pooms.  Including  " 
of  HuiigA,"  etc.    Oito  vulumc.    Idmo.    Cloth,  iptll.    Prl 

A  LITTLE  PILGRIM  in  the  Unseen. 

ISiDO.    Pluiiblo  cloth,  red  cdifo.    Price  75  ccnu. 

"  The  alory  of  Ihe  '  Little  Pllifrlin  '  l>  the  »lory  of  sn 
In  Iho  bU'Mcif  imniortiil  lir-,  told  with  a  wunnlli  ot  feclltiif, 
of  fiilih,  [til  iippn-cliiilon  of  tliv  dlvlor  love,  nnd  n  Avinpnlhy 
llfu  find  till*  liuninii  hi'nrt,  which  gtvt<  U  nn  Irrrslplibli*  nppi 
pcOKltlvf  AplrltiiiU  nnttiro.  ...  No  wrillni;  of  tlio  kind  li:il 
liilktil  iilM.iii  »ioco  MJuiin  AJnr."  .  .  .  Wf  mc  no  ri-a»OD  wl 
Pllifrltn '  iihould  nut  re^ich  thu  heart*  and  aprlug  the  lean  of 
ri'utlum." — Litrrury  \V*jrld. 


THE  GREAT  EPICS  OF  MEDI^VAI 

MANY. 

An  oullinc  of  their  contcnln  and  hlatory.    By  UKonoK 
PiPPOLD,  lYofi-'tiwr  nt  Boston  Uiilvcralty  and  Wcllcol 
lAino.    Cloth.     Price  tl.60. 

Pro/riMtr  KiuKCis  .T.  L'iiti.o  nf  Itarvard  OolltQt.  —  "  U  1 
Icnl  Hccounl  of  tho  clilef  OtTinnn  heroic  poi>m«  of  the  UJ 
nceoinpuntud  with  nplrttc'il  IrnnBLitlotin.  It  l»  n  liouk  witleh  g 
hrl4-f  uiid  pt>piilur.  ntitl  nlto  An  nccurnlc,  accoont  of  \\i\*  Int] 
tloo  of  llk'raturc,  and  will  be  very  wolcotno  hero  and  at  other 


Sold  by  all  bookacUen. 


Hailed,  poatpald,  on  receipt  of  pi 

pubtlabera. 


ROBERTS  BROTHERS, 


CAUniuDUK.  UAse,:  uosks  kiixo,  pintusngii. 


SCIENCE. 


AN    ILLUSTRATED     JOURNAL     PUBLISHED     WEEKLY. 


FBIOAT,  FEBRUARY  9,   ISSlt. 

TBE  FUTURE  OF  AMERICAN  SCIENCE. 

Thk  progress  of  science  iu  11113-  *(fs  '^  deter- 
mined largely  by  tbc  circumstances  of  its  cn- 
>DiDCDt.     The  soil  in  which  it  is  rooted,  the 
Fatmosphero  from  which  it  drawrt  the  materials 
of  its  life,  and  tbc  8tiniuluii  of  light  and  heat 
trliicb  it  receives,  all  liav^e  a  strong  determiaiug 
tlluciief  u|)oii   iU   growth.     Nowhere,    proh- 
r,  hoifi    thi»   inlliieuce  of  the  sinTouiidiiigH 
beea  more  potent  than  in  our  own  land.     The 
atcnse  acti>-ity  of  our  people,  tlie  high  iutel- 
ectual.  coiuiuerci.il,  and  social  pressure  under 
rhlch  they  live,  their  enthusiastic  interest  in 
jienlilic  knowledge  and  the  generous  liberal- 
ly with  which  they  foster  it,  —  all  these  agen- 
hare  had  a  powerful  influence  in  creating 
poaition  which  American  science  assumes 
UMlay.     We  may  not,  indeed,  boast  of  a  sei- 
iMktiflc  re<Njrd  as  full  and  complete  as  that  of 
othiT  <"ountrics :  but  we  may  and  should  Uike 
an  honirst  pride  in  the  acliievcments  in  pure 
science  whicli  we  have  already  actually  aci-om- 
plishe<l.     The  names  of  Agassiz  and  of  I'eircc, 
of  Bache,  Ilcnry,  and  Draper,  of  Hare  and 
.Sillininn,  of  Bond,  Watson,  and  Chauvenet,  of 
Kittenhoust;  and  Saston,  of  Rogers,  Hitchcock, 
and  C'lcavelnnd,  are  worth}'  to  be  enrolled  high 
up  in  the  temple  of  scientific  fame.     The  work 
done  by  these  men  in  the  diivctiou  of  original 
reaearch  will  ever  stand  the  test  of  time,  and 
will  always  keep  their  memories  green. 

The  Inwtiog  feature  of  American  science, 
however,  and  that  which  most  distinctively 
'-h:irneterizes  it,  is  its  utilitarianism.  True, 
I  nn-  an?  in  our  country  able  investigators 
w<jrking  in  scientitie  tields  which  do  not  otfcr 
»hf  promise  of  material  rewaril ;  but  notwith- 
So.  t  —  iwn. 


standing  this,  it  remains  still  troe  that  those 
sciences  whosi*  principles  are  capable  of  use- 
ful application  are  the  most  zeidously  cultivat- 
ed among  us,  and  attract  the  largest  number 
of  students.  Nor  is  this  to  be  at  all  regretted. 
Research  is  none  the  less  genuine,  investiga- 
tion none  the  less  worthy,  because  the  truth 
it  discovers  is  utilizable  for  the  benefit  of 
mankind.  Granting,  oven,  that  the  discovery 
of  truth  for  its  own  sake  is  a  nobler  pursuit, 
because  a  less  purely  selfish  one ;  does  it  be- 
come any  the  less  noble  when  it  is  ascertained 
that  the  truth  thus  discovered  is  capable  of 
important  applications  which  increase  tenfold 
the  happiness  of  hmnan  life  ?  It  may  readily 
be  eonce<letl  that  the  man  who  discovers  noth- 
ing himself,  but  only  applies  to  useful  purposes 
the  principles  which  others  have  discovered, 
stands  u|)on  a  lower  plane  tlmti  the  investiga- 
tor. But  when  the  investigator  becomes  him- 
self the  utilizer ;  when  the  same  mind  that 
made  the  discovery  contrives  also  the  machine 
by  which  it  is  applied  to  useful  purjxjses,  — 
the  combined  achievement  must  be  ranked  ok 
superior  to  either  of  its  separate  results. 

The  inventive  genius  of  this  country  is  pre- 
eminent. We  reap  the  benefits  of  it  on  every 
side.  Our  houses  are  more  comfortable,  our 
railways  more  safe,  our  fabrics  cheaf>er,  and 
our  education  more  thorough,  because  of  use- 
ful inventions.  Becoming  restive  at  the  slow 
progress  of  discovery,  the  inventor  has  himself 
assumed  the  rdle  of  investigator ;  and  the  n- 
sults  of  his  researches  api)ear  in  the  records 
of  the  patent-olllco.  In  the  olden  times  tin- 
investigator  was  content  to  make  his  discov- 
eries, and  to  publish  them,  consecrating  to 
science  the  knowledge  thus  obtained.  His 
more  mo«lcrn  representative  carefully  treasures 
what  he  has  discovered,  until  he  has  exhausttnl 
its  practical  application's.     In  iH3Usequenoe.  the 
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discoveries  upon  which  many  of  the  most  im- 
portant scicutific  invcntlQus  of  the  dny  rest, 
will  be  soarcUod  for  in  vain  in  scientific  litera- 
ture. The  telegraph,  the  telephone,  and  the 
electric  light  are  inventions  which  ilhistraic 
the  fact  now  stated,  in  nn  eminent  degree. 

Another  direction  in  which  applied  science 
has  been  developed  in  this  conntry  is  found 
in  the  work  done  b^'  the  various  government 
organizations.  Is  the  weatlier-probabiliiy  an 
importnnt  factor  in  the  citizens'  welfavo? 
Immetlialoly  the  signal  service  of  the  army  is 
developed  into  a  complete  meteorological  or- 
ganization to  collect  data,  and  deduce  fore- 
casts. Is  navigation  to  be  made  more  safe, 
and  internal  bonndnrics  more  accurate?  The 
coast  nixl  geodetic  survey  is  created  to  carry 
on  the  most  refined  investigations  n(>on  stand- 
ards of  measure,  and  the  various  methods  of 
applying  them.  Is  the  fishery  question  an 
important  one  to  our  conimcrcinl  interests? 
A  fish  commission  is  organized,  and  under  its 
direction  the  most  elaborate  investigations 
in  vertebrate  and  invorlebrnte  zoology  are 
nndcilaken.  Arc  liic  mineral  lands  of  the 
government  to  be  reported  on?  Geological 
surveys  are  commissioned  to  explore  the  i)ub- 
lic  domain,  and  are  dollied  with  iimple  power 
to  make  their  work  elaborate  and  exiianstive, 
and  to  cmbod}'  their  results  in  extended  re- 
ports, not  alone  on  the  ccononn'c  side,  but  in- 
cluding all  the  collateral  branches  of  science. 
Is  a  knowledge  of  the  pro|K'rties  of  iron  and 
steel  of  esscntiid  vidue  in  constructive  engi- 
neering? Kortlnvilh  a  special  commiiision 
appears,  charged  with  authority  to  execute 
the  most  refined  chemical  analyses  and  the 
Oiost  delicate  physical  tests  upon  these  metals. 
Is  there  danger  to  agricultural  interests  from 
the  depredation  of  insects?  An  entomological 
commission  is  appointed  by  Congress,  with  in- 
structions to  exhaust  the  resoin-ces  of  science 
for  the  protection  of  the  crops.  Moi-eover, 
besides  the  work  done  in  this  way,  si>ecial 
investigations  are  always  in  progress  under 
the  direction  of  the  depai-tments  ;  more  espe- 
cially those  of  war,  of  the  navy,  of  the  treas- 
ury, and  of  the  interior ;  the  services  of  the 


engineer-corps,  in  river  and  harbor  improve- 
ments,  for  example,  it  is  not  easy  to  over- 
estimate.  In  the  end,  it  is  ti-ue,  these  investi- 
gations have  a  practical  object ;  but  to  attain 
this,  in  man}-  cnses,  theoretical  results  are 
reached  wiiich  are  of  the  highest  value  to 
pure  science. 

It  is  no  wonder,  then,  that,  in  the  midst  ol 
such  kindly  a|)preciation  by  the  intelligent  and 
educated  masses  of  our  peoi)le,  —  an  apprecia- 
tion manifested  alike  by  peraonal  munificence 
and  by  governmental  appropriation,  —  all  the 
sciences,  but  cs|>ccially  those  which  reward 
appreciation  liy  practical  benefits,  should  hav«/ 
attained  llu-ir  pi'csent  satisfactory  develop- 
ment. Who  can  say  to  how  large  an  extent 
the  eminent  posiliun  of  practical  .istronomy 
in  America  is  due  to  the  unrivalled  telescopes 
of  Alvan  Clark?  The  womlerful  microscopid 
photographs  of  Woodward  have  been  madft 
possible  only  by  the  perfection  to  which  Tolles 
has  brought  his  object-glasses.  The  boloraetci* 
of  Langlcy  has  given  us  new  conceptions  of 
sunligiit ;  and  the  exquisite  gratings  of  Row- 
laiul  promise  to  do  slill  greater  things  for  us, 
in  the  same  direction.  In  the  experimental 
sciences  especially,  their  imcxampled  .idvanoa 
is  a  continual  testimon)'  to  the  abundant  re- 
turn which  practice  has  made  for  the  beucQtd 
it  has  received  from  theorj". 

While  the  scionliflc  cynic  may  condemn  the 
utilitarianism  of  our  age,  the  more  liberal  man 
rejoices  in  it,  sini-c  science  is  thercbj-  the  mord 
advanced.  He  is  thankful  that  the  jieopla 
view  these  scientific  questions  with  the  broadest 
liberalism  ;  that  they  are  not  disposed  to  con- 
fine scientific  inquiry  to  those  iiivestigationa 
alone  whose  results  are  practical,  but  pour  out 
their  substance  freely  in  oid  of  scientific  worlc 
in  nil  directions,  theoretical  as  well  as  practi- 
cal, pure  as  well  as  npplie<l.  This  gencroua 
disposition  toward  scientific  research,  so  char- 
acteristic of  this  conntry,  has  called  forth 
unreserved  commendation  in  Euro|)e.  Tha 
miniilicoiee  of  the  gil\s  which  have  been  made 
to  science,  both  public  and  private,  the  liber- 
ality with  which  research  has  been  endowed 
in   America,  have   been   the   astonishment  ol 
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Beo  of  science  in  other  couutries.  Such  is 
. ennronmcnt  in  which  Amciicnn  science 
een  dexeloped ;  such  the  favoring  soil, 
nosphvre,  nnd  warmth  with  which  it  has 
!ius  Htr  Accoraiilisheil  its  growth. 
Under  such  conditions,  it  is  not  difficult  to 
fscc  a  brillinnt  future  for  American  science, 
(^icotific  evohition,  like  the  evolution  of  a 
apecies,  requires  complete  conforuiitj  to  the 
conditions  of  existence.  The  science  of  to- 
iluy  is  in  thorough  accord  with  the  spirit  of 
the  American  people.  They  are  proud  of 
every  achievement  it  mnkcs,  and  are  satisfied 
with  the  returns  it  is  giving  them  for  their 
investments.  To  continue  this  entente  cordi- 
ale,  should  be  the  object  of  every  scientiilc 
worker.  lie  may  the  more  readily  concede 
eome  practical  return  for  the  facilities  for  in- 
vestigation which  the  people  have  furnished ; 
»inee  the  march  of  discovery  is  not  in  the  least 
Ititxlcrcil,  but  rather  promoted,  by  the  practical 
application  of  the  new  trutli  it  develops.  His 
nttitudc  toward  invention  should  be  apprecia- 
tive and  cordial.  Me  should  cast  aside  all  pre- 
judice against  the  man  of  patents  and  practical 
devices,  and  sliould  stand  ready  to  welcome 
Uic  investigator  in  whatever  garb  he  appears. 

But  more  than  this. .  Science  must  be  true 
to  itself  as  well  as  in  accord  with  its  surround- 
ings.    It  must  maintain  ever  the  highest  tone 
tnd   the   most   impartial  accuracy.     It   must 
covet  the  scrutiny  of  everj'  eye,  and  must  be 
tnerons   ever  in  the  acknowledgment  of  its 
bortcomings.      Higher  than   all,  it  must  be 
devoted   to   the    truth.      It  must    cheerfully 
the  severest  labor  to  secure  it,  and 
.1  no  sacrifice  too  great  in  order  to 
preserve  it.     It  must  have  an  unlimited  capa- 
ity  for  work,  and   an   unlimited   enthusiasm 
1  it,  while  at  the  same  lime  a  proper  reserve 
h  atftrming  the  results  of  it.     While  striving 
elf  for  the    highest  attainable  accuracy,  it 
be   catholic   nnd  lil)eral  toward  others, 
mast  not   maguif}'  differences,  nor  impute 
fttivee.     It  must  bo  ready  to  adjust,  with  the 
Bost  patience,  conclusions  which  arc  appar- 
tly  discordant.     It  must  treat  all  questions 
falraess  and  candor.     When  it  ventures 


nearest  the  boundaries  of  knowledge,  it  should 
assert  itself  cautiously.  In  its  relations  with 
other  departments  of  knowledge,  it  must  pre- 
serve toward  them  a  due  consideration.  It 
must  venture  upon  prediction  with  circum- 
spection. It  must  take  care,  on  the  one  hand, 
not  to  set  too  narrow  limits  to  the  possibilities 
of  discovery  ;  on  the  other,  it  must  be  quick  to 
discern  the  directions  of  advance,  and  to  utilize 
tlic  smallest  suggestion  to  promote  discovery. 
It  must  be  fruitful  in  working  hypotheses,  but 
it  must  test  these  with  unsparing  rigor  before 
it  offers  them  as  a  part  of  established  truth. 

Moreover,  in  order  that  it  maj'  advance 
beyond  the  boundarie§  of  present  knowledge, 
it  must  keep  fully  and  constantly  informed  of 
the  position  of  the  evcr-vaiying  line  which 
marks  the  limits  of  the  known.  It  must  have 
and  use  all  the  publications  in  which  are 
recorded  the  work  done  by  others  in  all  the 
various  fields  of  research.  It  must  not  waste 
its  energies  in  doing  .igain  what  has  already 
been  well  done.  Beginning  its  work  where 
others  have  lct\  off,  it  must  carry  out  into  the 
misty  region  of  hyiK)thcsis  the  most  complete 
methods  known  for  the  solution  of  the  prob- 
lems it  has  attacked.  Not  contented  alone 
with  receiving  the  work  of  others,  it  must 
furnish  its  methods  and  results  for  publication, 
thus  contributing  its  part  to  the  interchange 
and  discussion  of  opinions  by  which  discover- 
ies finally  become  an  integral  part  of  truth. 
It  must  recognize  the  importance  of  making 
the  scientific  literature  of  the  day  the  reposi- 
tory of  scientific  progress ;  so  that  e^'ery  ad- 
vance, whether  of  theoretic  or  applied  science, 
may  find  a  record  in  its  pages. 

The  year  1883  opens  auspiciously.  The 
scientific  sky  is  clear,  and  the  outlook  promis- 
ing. If  true  to  itself  and  to  its  surroundings, 
American  science  has  nothing  to  fear  from  the 
future.  With  the  increase  of  a  generous 
people,  and  the  spread  of  intelligent  scientific 
thought,  it  has  every  thing  to  hope.  Under 
these  favorable  circumstances,  Scienxk  enters 
upon  its  career.  May  it  early  recognize  the 
conditions  of  this  certain  progress,  and  ever 
be  on  the  alert  to  help  it  forward. 
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puoroGnAPiiiNo  the  corona  with- 

01 'T  AN  ECLIPSE. 

pEHiupi  the  most  important  obsen-ntioii 
since  the  discovery  by  Jantiscu  aud  Lock\'er 
that  the  solnr  chromosphere  could  be  studied 
without  nn  eclipse,  has  recently  been  made  by 
Mr.  Iluggins,'  the  well-known  English  as- 
tronomer. 

When  thft  spectroscope  had  been  found  ca- 
pable of  bringing  this  important  region  into 
daily  view,  there  still  remainwl  the  corona, 
whoso  feeble  light  and  nearly  continuous  spec- 
trum defied  all  iittempts  to  see  it  through  the 
overpowering  glare  of  our  own  atmosphere ; 
which,  even  in  the  purest  sky,  acts  as  a  lumi- 
nous veil  between  us  and  the  object.  It  is 
very  easy  at  all  times  to  cut  off  the  sun's  di- 
rect light  by  a  screen  :  miless  the  screen  be  at 
an  enormous  distance  from  the  eye,  however, 
this  glare  is  not  diminished  by  its  use.  Mr. 
Muggins's  method  is  founded  principally  on 
two  considerations. 

The  first  is,  that  the  principal  coronal  radia- 
tion (.IS  fouud  in  Egypt  bj-  Dr.  Schuster  in 
the  late  eclipse)  occupies  a  narrow  part  of 
the  spectrum  between  (J-  and  11,  while  the 
atmospheric  glare  consists  of  light  of  all 
refrangibilities.  As  this  coronal  radiation, 
though  occupying  narrow  limits  of  wave- 
length, is  not  monochromatic  in  the  sense  in 
which  that  of  the  chromosphere  is,  ho  has  not 
employed  the  prism  to  disperse  the  atmos- 
pheric glare,  but  certain  absorbent  media  to 
shut  it  out ;  choosing  those,  of  course,  most 
transparent  to  this  violet  light  alone.  The 
best  isol.iting  mediiiin  has  been  thus  far  found 
to  be  i>otassic  {x^rinanganate. 

The  secontl  consideration  is,  that  since  the 
G — H  region  is  near  the  limit  of  vision, 
where,  though  the  retina  responds  but  feebly, 
the  photogra|)hie  plate  is  active ;  and  since  the 
latter  is  sensitive  to  feeble  distinctions  of  light, 
and  preserves  a  permanent  record  of  them,  it 
is  best  to  use  it,  rather  than  the  eye.  Dr. 
Huggins  has  worked  with  a  Newtonian  tele- 
scope having  a  mirror  of  six  inches  aperture 
and  three  aud  one-half  feet  focus.  By  select- 
ing tine  days,  he  has  obtained,  between  last 
June  and  September,  twenty  i>1ates,  showing 
what  appear  to  be  the  rays  and  streamers  of 
the  sun's  inner  corona. 

As  at  least  one  European  observer  of  dis- 
tinction deceived  himself  by  the  supposition 
that  he  had  obtained  a  naked-eye  view  of  the 
ooroua  without  an  eclipse,  and  as  the  appear- 
ances about  the  sun  caused  by  inequalities  in 

'  On  a  method  of  pliotograplilnic  Iho  ftolar  corona  witliout  an 
rollUK!.  IVncrrrad  at  Uic  lioyal  wclvtir  by  WMIIaiu  lliigiilna, 
D.O.L..  U..D.,  K.ri.H..  rieo.  21. 


our  own  atmosphere  are  most  perplexing,  and] 
so  coron.vlike  as  almost  to  '  deceive  the  very  ] 
elect,'  the  reader  will  be  interested  in  penis- 
ing  the  following  letter  to  Mr.  Huggins  from] 
Captain  Abne^',  the  emitient  photographer : 

*■  A  careful  examination  of  your  scries  or 
8un-photogi"aphs,  taken  with  absorbing  media,  I 
convinces    me    that    your    claim    to    havii 
secured   photographs  of  the   corona  with  m 
uneclipsed  sun  is  fully  established.      A  com-1 
parison  of  your  photographs  with  those  obtained  J 
during   the   eclipse  which  took  i)laee  in  May] 
last  shows  not  only  that  the  general  featutf?*! 
are  the   same,  but  also  that  details,  such  ni*] 
rifts   and   streamers,  have  the  same   position  J 
and  form.    If  in  your  case  tiie  coronal  appear- 
ances be  due  to  instrumental  causes.  I  take  itj 
that  the  eclipse  photographs  are  equally  untrnst-  j 
worthy,  and  that  my  lens  and  your  reflector 
have  the  same  oi)tic*vl  defects.     I  think  that 
e\^dence  by  means  of  photography,  of  the  exist- 
ence of  a  corona  at  all,  is  .as  clearly  shown  in  the  ] 
one  case  as  in  the  other." 

This  is  a  clear   o|)inion   from   a   master  of 
the  subject :    but  Dr.  Iluggins's  own  caution] 
in  statement,  as 'well  as  skill  in  research,  are, 
without  it,  sufficient  to  predispose  us  to    be- 
lieve, that,  in  spite  of  its  dillicultics,  the  problem 
of  securing  the  forms  of  the  inner  corona  with- 
out an  eclipse  has  been,  in  principle,  solved. 
What  these  difficulties  are,  only  those  few  who 
have  experimented  in  this  particular  direction ' 
know.     As  one  of  this  number,  the  writer  can] 
only  express  his  sense  of  the  great  conscquencej 
of  the  result  reached,  and  his  admiration  of  thoi 
skill  employed  in  obt.iining  it.     It  is  given  to 
few  to  crown  such  a  scientific  life  as  that  of 
Dr.  Huggins,  by  a  discovery  of  such  iin])ori. 
tauce.  S.  P.  Lanhley. 


A  SINGULAR  METEORIC  PHENOMENON^ 

Wk.  ai-e  indebted  to  the  favor  of  the  Bureau] 
of  Navigation,  for  the  privilege  of  publishing" 
the  following  very  interesting  letter  of  Captain 
Belknap,  addressed   to  Commodore  John  G. 
Walker,  United-States  Navy,  Chief  of  Rureaij 
of  Navigation.  Navy  Department,  WashingtOK 

U.S.  S.   AlJLSKA,   AT  BbA.jiI 

Iftt.  31'  W  N.,  long.  124°  20'  *1 

Deo.  IS,  1882.  .e| 

Sir,  —  I  beg  to  report,  that  on  the  eveii 
of  the  1 2th  inst, ,  a  few  minutes  after  suj^g 
and  in  lat.  38°  21'  N..  long.   13-4°  07'^^j 
remarkable  phenomenon  was  witnesser'        .| 
western  horizon  ft-fjm  the  <leek  of  this 
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The  sun  had  set  clear,  leaving  the  lower 

'sky   streaked    with    gorgeous   tints   of  green 

Aod  red.  while  the  new  moon,  three  days  old, 

gave  out  a  peculiar  red  light 

♦  of  singular  brilliancy.  Sud- 
denly, at  three  minutes  before 
five  o'clock,  a  loud  rushing 
noise  was  heard,  like  that  of  a 
large  rocket  descending  from 
the  zenith  with  imraen.se  force 
and  velocity.  It  was  a  meteor, 
of  course ;  and  when  within 
some  10°  of  the  horizon  it  ex- 
ploded with  great  noise  and 
flame,  the  glowing  fragments 
streaming  down  into  the  sea 
like  huge  sparks  and  sjirays  of 
fire. 

Then  came  the  most  won- 
derftil  part  of  the  phenomenon  ; 
br,  at  the  point  in  the  heavens  where  the  meteor 
burst,  there  apjieared  a  figure  like  the  shape  of 
lin  immense  distaff,  all  aglow  with  a  bluish-white 
ht  of  the  most  intense  brilliancy.    It  kept  that 
form  for  perhaps  two  minutes,  when  it  began  to 
ngthen  uj) wards,  and  grow  wavy  and  zigz.ig 
tline  from  the  action  of  the  wind,  and 
ly  diminishing  in  breadth,  until  it  be- 
came a  fine,  faint  spi- 
ral line,  at  its   upper 
end  dissolving  into  the 
fast-gathering    clouds 
the   meteor  seemed  to 
have    evoked.     It    so 
remained,  a  gorgeous 
scroll  of  light,  embla- 
zoning an  arc  of  some 
15°  or  20°  in  the  heav- 
ens, and  with   all   its 
vividness  and  brillian- 
cy of  coloring,  for  ten 
minutes  longer,  when 
it  began  to  fade,  and 
finally  disappeared  at 
eleven    minutes    past 
five  o'clock,  apparent 
time.      So  grand  and 
startling  h.^d  been  the 
etfect  produced,    that 
it  might  have  been  lik- 
ened to  a  thunderbolt 
its  trail  indelibly  engraved  upon  the  sky. 
on  board  gathered  on  deck  to  look  at  the 
ooderfbl  phenomenon,  and  all  said  they  had 
11  90  marvellous  a  sight  before.     Had 
<r  struck  the  ship,  it  would  doubtless 
t)«!«.-n  the  last  of  the  Alaska,  and  no  vestige 
bAve  been  left  to  tell  tlie  tale  of  her  loss. 


And  to  those  who  witnessed  this  strange  and 
unwonted  manifestation  of  the  forces  of  the 
universe  comes  the  suggestion  of  possible  un- 
tliought-of  cause  of  sometime  disasters  at  sea. 


t.  —  Protn  'i  In  .1  ialDnl«* 
fttUr  oxitluslun. 


Fio.  3.  — AtS.0Orji. 

I  beg  to  enclose  sketches  giving  a  faint  idea 
of  a  portion  of  the  phenomena  described  above. 
Very  respectfully,  your  obedient  servant, 
Geo.  E.  Belkn'ap. 
Captain  U.S.N.,  Commanditig. 

[On  the  evening  of  -Tune  29.  1860,  when  en- 
camped at  the  mouth  of  the  Red  River,  on  tlie 
southern  shore  of  Lake  Winnipeg,  the  astro- 
nomical part}-,  sent  that  year  by  the  Nautical 
almanac  office    to   observe,  July   18,  on    the 
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Saskatchewan,  the  eclipse  of  the  sun,  saw  a 
meteor  flash  in  the  not  Uicrn  sky,  the  trail  of 
which  remained  visible  near  tlie  horizon  for 
about  thicc-quarlcrs  of  an  hour,  taking  on  a 
form  somewhat  resembling  the  later  ones  de- 
picted liy  Captain  Relknap,  and  in  that  time 
changing  its  posilion  considerablj',  both  rela- 
tive and  absolute.] 


THE    TYPHOON    AT    MANILA,    PHILIP- 
PINE ISLANDS,    OCT.  iO,  188$. 

The  accompanying  diagram  gives  an  ab- 
stract of  the  curves  traced  by  the  meteorologi- 
cal instruments  at  the  observatory  in  Manila, 
Philippine  Islands,  dnring  the  typhoon  which 
swept  over  the  central  provinces  of  Luzon, 
Oct.  20,  1882,  from  the  time  when  the  first 
indications  were  noticed  at  the  south-east  of 
Manila,  at  noon  of  the  19th.  The  observers 
were  the  Jesuit  Fathers  under  Padre  Faura, 
and  the  instruments  those  once  used  b^-  Father 
Sccchi  at  Rome.  Obsen-ations  made  at  the 
marine  and  telegraph  offices  in  the  city,  and 
on  the  national  war  vessels  on  the  coast,  are 
Incorporated  in  the  diagram. 

Barometer,  —  The  mercury  descended  at 
noon  of  llie  IDlh  to  756  mm.  (about  aOJ)  ; 
varying  little  till  near  midnight  (l'J-20th), 
when  it  began  to  go  down  more  rapidly.  It 
has  been  noticed,  that,  when  it  descends  to  this 
point  in  the  Philippine  Archipelago,  it  alw.iys 
indicates  a  storm  at  a  considerable  distance. 
Up  to  dark  there  had  not  been  observed  the 
cirrostratus  clouds,  nor  the  solar  halos,  nor  tlic 
characteristic  sunset  colore,  which  usually  indi- 
cate the  proximity  and  direction  of  approach  of 
a  t^-phoon.  There  remained  only  the  direction 
of  the  superficial  winds  oscillating  from  north- 
east to  north-west  (of  little  value),  and  the 
course  of  the  clouds,  which,  till  1  a.m.  of  the 
20th,  came  fi'om  the  north-east.  At  3  p.m.  of 
the  19th,  warning  was  given  from  the  observa- 
tory-, '  Signs  of  a  cjx'lone  at  the  south-east ; ' 
but  there  were  no  unusual  barometric  changes. 
It  was  at  this  lime  more  than  370  miles  away, 
with  a  destructive  diameter  of  about  80  or  90 
miles. 

From  10  p.m.  of  the  I9th  to  4  a.m.  of  the 
20th,  the  barometer  went  down  more  than  .l.i 
of  an  inch  :  at  this  time  warnings  were  sent  to 
all  the  public  offices  that  danger  was  imminent, 
and  word  was  telegraphed  to  Ilong  Kong  that 
a  t3'phoon  was  beginning  at  the  cast  of  Manila, 
and  was  proceeding  west-north-west.  At  mid- 
night it  began  to  fall  more  rapidly  till  8  a.m. 
of  the  20th  ;  and  then,  in  two  houra,  fell  from 
746  mm.  (29)  to  728  mm.  (28.4).    About  noon 


it  began  to  rise  as  rapidly  till  2  p.m.,  and  theu 
gradually  to  750  mm.  (29J)  at  10  p.m. 

Thermometer.  —  At  noon  of  the  lOfh 
stood  at  32°  C.  (8'.)l°  F.)  ;  it  gradually  weni 
down  to  24°  C.  (75°  F.)  at  7  p.m.  ;  it  romaino 
at  this  point  till  about  11  a.m.  of  the  20th,  am 
then  in  less  than  an  hoiu'  went  up  to  31°  C. 
(88°  F.),  and  descended  again  to  24°  C.  (75 
F.),  at  10  p.m.  standing  at  2G°  C.  (79°  F.) 

Moisture  of  Air.  —  It  occurred  toward  tb 
end  of  the  rainy  sca.son,  and  during  the  south' 
west  monsoon.  At  noon  of  the  19th  it  w; 
65,  rapidly  rising  between  2  and  6  p.m.  to  90 
and  varving  from  that  to  95  till  10  a.m.  of  the 
20th;  a"t  10.30  it  was  100;  then  in  half  an 
hour  it  went  down  to  55,  and  back  again  to 
100,  thence  gradually  declining  to  90-95  at 
10  p.m. 

Velocity  of  Wind.  —  There  was  comparative 
stillness  till  6.30  p.m.  of  the  19th  :  from  then 
to  4  A.M.  of  the  20th  it  rarely  exceeded  20 
feet  per  second  ;  then  in  three  houre  it  rose  to 
63  feet,  and,  alter  a  half-hour's  descent  to  40, 
in  H  hours,  or  at  11  a.m.,  re.Hched  at  least 
180,  and  probably  more,  as  at  the  height  of 
the  gale  the  registering  instrument  was  carried 
away:  this  is  equivalent  to  about  125  miles 
an  hour,  and  the  velocity  may  have  attained 
140  miles.  In  an  hour  it  began  to  diminish 
rapidly,  and  at  1.30  p.m.  had  gone  down  to  33 
feet,  and  to  13  at  10  p.m.  After  several  sudden 
changes,  at  2  a.m.  it  began  to  blow  from  the 
north-west,  and  so  continued  till  .nbout  noon, 
when  it  shifted  suddenl3-  to  the  south-west  for 
half  an  hour,  and  then  blew  from  south-south- 
east and  east-south-east  up  to  10  p.m. 

Rain.  —  Rain  began  to  fall  just  before  mid- 
night, 19-20th,  and  increasetl,  with  occasional 
lulls,  to  about  11  A.M.,  when  it  fell  in  tori-ents ; 
after  that  it  gradually  decreased,  and  ceasei 
about  8  p.m.  It  was  accompanied  by  somi 
lightning. 

Direction. — The   storm  entered  the  archi 
pelago   over  the   Catanduanes   Islands,    neoT) 
Tabaco  and  Albay,  and  went  .icross  the  e 
of  the  North  Cam.arines,  near  Daet,  judging' 
from  the  successive   positions   of  the  vortex 
then  passing  over  Manila  and  to  the  China  Scj 
by  Subig.      The   course  was   therefore    from' 
south-east  to  north-west,  and  its  velocity  19 
miles  an  hour,  the  greatest  ever  known  here. 

Form. — The  barometer  went  down  much 
more  slowl3-  than  it  ascended  ;  whence  it  ma; 
be  deduced  that  the  curves  of  equal  pressui 
were  not  circular,  being  wider  at  the  anteri 
than  at  the  posterior  part  of  the  tj-phoon. 
forming  a  kind  of  ellipse,  in  which  one  of  th( 
foci  occupied  the  vortex.     The  tracing  of 
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isolKiric  lines  is  strongly  in  favor  of  the  theory 
of  eouvergitig  winds,  and  apparently  fatal  to 
that  of  the  long-held  otie  of  circnlar  winds. 

Vortex.— At  11. 4r.  a.m.  (20tli).  after  a 
violent  rush  from  the  west-north-west,  Manila 
wait  in  the  vortex.  Tlic  calm  was  not  abso- 
Inle,  bnt  with  alternate  gusts  and  lulls  for 
nlioMt  eiglit  minutes;  at  11.52  the  calm  was 
alisolute  for  two  minutes  ;  then  alternate  calm 
and  gusts  from  the  south-west.     Blue  nkv  wnn 


dows  during  the  calm  were  instantly  coni- 
pelleil  to  close  them,  for  the  air  '  bumed  '  as 
in  the  Italian  sirocco. 

Barometer.  —  The  lowest  barometer  was  at 
11. -lO,  or  fi  minutes  before  entering  the  rela- 
tive, and  10-12  before  the  alisolute,  calm;  .it 
this  time  Manila  was  probably  the  nearest  to 
tlie  centre  of  the  vortex.  At  11. .54  it  began 
to  rise  rajiidly,  the  wind  changing  suddenly  to 
the  south-wfst .  but  with  ci|ual  violence.     The 


HAP  8Bovri>in  Tax  rncnsK  or  Tits  miBRtcANK.  akh  tiik  DiaTHiBurioM  or  rat  isoBAnir  t.iKEx  armcnd  the  ckkthk. 

I.  — Bay  of  Caalgunin.  3.  —  I«Uiid  of  I'olillo.  3.  — CUanilu.tntw  Uliuidn.  4.  —  Strait  of  Bad  Benurdlno.  6.  —  luluiil  of  SIbuyan. 
6.  —  Iiland  of  liomblun.  ;.  — Inland  ufl'ablaa.  8.  —  laliuid  of  Burlu.  «.  — laland  uf  Mnrinduquc.  in,  — Caliiinl*np>  lalanda. 
11. —  iMljilid  uf  I.uban.  12.  —  Bay  of  Mnnila.  Tbc  Urgo  arrow  indicates  the  course  of  the  hurrfcand.  and  horizontal  fOctloD  of 
the  aaine,  n«  it  poanvd  over  Manila.    Ihft  to  727  mm.  {2t>.4.'t-2H.3.^  In.)  tbe  f^kll  of  the  baromnter. 


not  seen,  but  it  cleared  to  a  dense  watery 
vapor :  the  dark  belt  of  *he  storm  could  bo 
traced  on  the  hoi'izon.  The  diameter  of  the 
vortex  was  probabh-  not  more  than  14  or  1(5 
niUes. 

Changes.  —  The  most  striking  phenomenon 
'  w.is  the  sudden  change  of  temperature  and 
b\'grometrie  condition  of  the  air.  as  revealed 
by  the  curves  traced ;  the  former  from  75° 
to  88°  F.,  and  the  latter  from  53  (rjirely  ob- 
sen'ed  here,  and  only  in  April  anrl  May)  up 
to  saturation.     Persons  who  opened  yicir  win- 


blow  lasted  2J  hours ;  and  its  traottd  fury  for 
the  last  hiilfof  the  diagram  was  estimated,  hut. 
not  observed  for  want  of  instruments. 

At  12,. "50  the  dense  clouds  began  to  rise 
(|U>ckly,  indicating  that  at  the  postciior  part  of 
the  storm  the  winds  had  also  mounted  higher. 
It  was  peculiarly  destniotive,  as  Manila  was 
exactly  at  the  [)oint  of  this  sudden  change  of 
elevation. 

Force. — The  observatory  is  al)Out  113  feet 
above  sea-level.  Just  before  11  .4.M.  the 
wind  tore  up  a  palma  brava  some  I,O0nfect 
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away.  i'iuslhI  it  to  llic  lieigbt  of  the  observa- 
tory, and  parried  it  ugninst  the  ciist-iron 
cotuuiii  througli  which  pass  the  eonneotious 
betwcfti  the  top  and  the  registering  appiinitus  ; 
destroying  the  same,  and  preventing  ftirther 
obser>-iilion  of  tlie  anemometer.  Manila  wiis 
in  the  centre  of  the  greatest  i-iolenee  ;  at  a 
short  distance  from  the  city,  the  tmronicter 
stood  3^  tenths  higher. 

Effects.  —  The  typhoon  was  the  most  severe 
that  hu"*  visited  the  islands  for  lifly  years. 
Houses  were  inirot)fe<I,  vessels  driven  a-sihore, 
whole  villages  prostrated,  trees  torn  up  by 
Ui«'  roots;  metal  plat<>s,  tiles,  timbers,  and 
Ueuvy  weights  were  t-arricd  to  great  heights 
,inct  distances.  Millions  of  property  were  ilc- 
stroyr<l  in  the  city  and  its  suburbs  ;  the  grow- 
ing cane  and  hemi>  in  the  provinces  were 
scriouHly  damaged  ,  thousands  of  |)eople  are 
hoU'^eles.s  and  penniless,  and  general  distress 
and  business  prostration  are  the  residl.  The 
rain  saturated  every  thing  that  the  wind  ex- 
po«e<l  ;  what  was  left,  more  or  less  injured, 
wn.'«  further  ruinefl  by  another  tyiilioon  of  al- 
mosl  vrjual  violence,  wliich  yccurre<l  Nov.  .">. 

•SaMIEL    KNEF.I.AXn. 


CAPTAIN  C.    E.    DUTTON   ON  THE 
HA  n'A  II A  NS. 

Capt.xis  DirrroN  of  ilio  UnUed-.States  Aniiy  ha.s 
ia«t  rviiiriieil  from  n  si>j<>urn  of  seven  mnnllis  on  tlin 
QawajiAn  Inlands,  where  he  went  for  ihe  purpose  of 
•tndylni;  llie  volcanic  plienomenn.  Altl/oiigli  most 
of  his  liini"  w:ij  niM'e<is.i.rily  ilevoted  to  yfological 
invtfstignti'Hj.  li.  vet  foumi  thtit!  to  oolleei  u  l;u]t!e 
IILU9  of  li  ilaLii,  wliicli  lie  pre>!ented  in  a 

«no«t  in'  ■rm  at  a  lueetlng  of  tlie  Anthii>- 

pol  ■  ly  o[  Wttsliliv.'lon,  held  Jan.  2. 

ii  .it   In  color   tlif   inlial>it.iut»   an.'   of   a 

l>ri  ilioiit  mlilway  between  the  color  of  tlie 

X>'  III  Indiitn  uiiil  llie  Mainyaii.     The  gen- 

eral howi'ver,  are  very  iinlllce  tlinse  of  our 

Indiiui^,  ainl  partake  in  part  of  tlie  charaotiT  of  the 
Kurofwaii  ami  in  part  of  llmt  of  tlie  .\frivan  tribes, 
tlio:     ■  I  ^iy  of  llie  fonnor.     In  stature  thn 

O.i  '  .  and  eiiual  the  Anglo-Saxon  rai'e. 

Til.  ; .,  ; .,1,  two  broadly  niarkod  social  castes, 

»od  tbeKe  differ  pliysionlly  ulinosl  us  widely  as  they 
il.i  sii'i.illy.  The  ruling  cla«s  are  ili;liter  in  color, 
T  ill  stature,  being  usually  above  six  feet  in 
iiid  sometimes  reaching  six  feet  soven  inches. 
ii  •  :id   to   ol)ejily.   and   are   readily  distin- 

gui  11  tbc  lower  classes  In  nunnTous  other 

wa>  ilrtwalian  Islanders  belong  to  the  finer 

aii'l  I   the   two  great    raet».s  of  men   which 

•Jm  -h:ire  the   Polynesian  Islands.     They 

Wfi  iN,  and  nothing  offends  them  more 

Ui.ii  liAviiig  e.iten  Captain  Cook. 

M  p.. ml  to  the  East-Indian  .Vrchipelago 

«»  1  of  the  globe  from  which  tlieso  people 

ori.  '110  :    and   among   these    evidences   are 

the.  0.  wlien  llriil  seen  by  Europeans,  of  the 

divj  .   iiid  the  domestic  fowl,  none  of  which 

■  ■••uld  h.ivo  come  from  America.  Their  language 
ji:i.'.   tltAiu  very  <:lo«ely  to  certain   Bornean  tribes, 


and  particularly  to  the  Dyaks.  This  affinity  It  estie- 
cially  oliservable  in  their  numerals. 

Their  legendary  lore,  which  is  amn/.lngly  rich,  ul«o 
lielongs  to  the  East-Indian  ty|)e,  and  even  partake.i 
in  a  striking  manner  of  the  character  of  that  of 
India,  Western  Asia,  and  Egypt.  Their  myth  relat- 
ing to  the  creation  of  woman  is  identical  with  that 
in  Genesis,  and  may  have  been  borrowed  from  the 
early  missionaries;  but  against  this  view  is  the  re- 
markable fact  that  it  appears  in  an  archaic  form  of 
their  language  which  only  the  priesthood  can  fully 
understand.  The  present  king  Kalakaua  is  much 
interested  in  the  etlinoloi^y  of  his  (leople,  and  bidieves 
in  their  American  origin,  —  a  belief  which  the 
speaker  did  not  share. 

The  population  of  the  Hawaiian  Islands  is  dense, 
and  every  thing  points  to  the  conclusion  that  this 
has  been  the  ease  for  a  very  long  perioil.  The  arable 
lands  arc  confined  to  belts  around  the  islands  extend- 
ing inward  from  six  to  twelve  miles  to  the  beds  of 
lava  or  steeji  sides  of  the  mountains.  Tlief<e  lands 
ore  divided  up  into  very  small  lots  by  means  of  stunc 
walls. 

The  state  of  society  ts  by  no  means  low  or  sav.'me. 
Society  is  well  organized  according  to  a  rigid  system. 
This  system  very  eloselv  resembles  the  feudal  system 
of  European  history,  having  all  the  classes  which 
characterized  that  system.  Prior  to  the  ronsolida- 
tion  of  all  the  governments  of  the  islands  by  Kame- 
hameha  I.,  in  the  early  part  of  this  century,  there 
existed  on  each  island  a  number  of  indejiendeni  king- 
doms. The  kings  were  the  proprietors  of  all  lands, 
which  they  parcelled  out  to  snbordin.ite  chiefs,  whose 
tenure  was  strictly  analogous  to  enliefnient,  with  this 
exception,  that,  in  addition  to  homage  ."ind  military 
service,  tribute  was  also  exacted  of  them.  The  latter 
sulxlividi-d  tiieir  llcfs  among  their  retainers  on  »irai- 
lar  conditions,  and  these  turned  them  over  to  the 
lowest,  or  working  •■lasses,  to  cultivate:  wliieh  latter 
were  thn  true  riliein.t,  who  were  merely  tenants  at 
will.  Still  this  latter  form  of  tenure  was  tlie  most 
jieruianent:  since  the  chiefs  were  liable  to  be  ciianged 
by  military  reverses  and  royal  displeasure,  while  the 
villeins  remained,  as  In  Europi-,  practically  udxcripti 
ulebae.  The  priesthood  was  almost  always  found 
supporting  the  king.  This  cliv«s  maintained,  down 
to  tlie  reign  of  Kameliuineha  II.,  the  most  despotic 
sway  over  the  people,  and  chielly  through  the  prin- 
ciple involved  In  the  terrible  word  Inlm.  The  funda- 
mental idea  underlying  this  term  is  lUciiin  pruliihiliun, 
and  the  penalty  for  the  breaking  of  a  tabu  was  always 
death.  The  people  submitted  to  this  in  the  tirm  be- 
lief that  death  in  some  form  was  eertivin  to  folhiw 
such  offences;  and  that,  if  man  did  not  inlliet  it, 
llie  gods  surely  would.  Tabus  were  either  perma- 
nent, recurrent,  or  merely  temporary  and  arbitrary. 
Among  the  (leniLinently  tabued  acts  was  that  of  the 
sexes  eating  together.  8(ieeial  tabus  were  prescribed 
by  the  king,  with  the  advice  of  the  priesthood. 

The  sjieaker  went  on  to  describe  in  detail  the  mode 
of  subdividing  the  land  for  agricultural  purposes, 
the  skill  dis|ilayed  in  irrigation,  the  principal  prod- 
ucts of  the  soil,  the  leading  articles  of  food  and 
how  they  are  prepared,  tlie  character  of  the  houses, 
the  manufacture  of  tappa-cloth  ami  of  mats  out  of 
the  screw  pine,  the  culinary  utensils  ami  dishes 
used;  the  implempnts  manufactured  and  the  luate- 
rials  yielded  by  the  country  for  these  purposes  ;  the 
modes  of  lishing:  the  kind  of  dress  worn  ;  the  elab- 
orate robes,  cloaks,  helmets,  etc.,  made  for  the  kings, 
of  yellow  and  red  feathers  :  and  the  use  of  nuts  as 
oandle.s.  lie  further  treated  of  the  military  tactics 
of  the  Ili^'aiians,  and  the  anus  employed  ;  of  Iheir 
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Cftnoes,  and  mode  of  navixation,  by  wbicb  tbey  have 
frequently  visUcd  the  Society  Islands,  a  distance  of 
2,4ti0  miles.  Tliey  knew  much  of  astronomy,  and 
possessed  an  accurate  calendar,  dividing  their  year 
Intii  twelve  months  of  thirty  days,  with  allowance  for 
the  bissextile.  Their  year  beKins  at  the  time  when 
the  rii'iades  rise  at  sunset.  They  count  to  millions, 
witli  names  for  all  their  numbers.  The  priests  know 
every  plant  on  the  islands,  and  arc  especially  familiar 
with  their  toxic  properties.  Interesting  remarks 
were  made  on  their  language,  their  mythology,  and 
their  religion.  Legeiuis  and  royal  pedigrees  are 
handed  down  with  great  exactness  by  a  special  class 
who  make  this  their  only  business.  The  language 
of  their  classic  li>re  is  archaic,  and  unintelligible  to 
llie  common  people.  The  genealogy  of  kings  is 
traced  back  a  hundred  generations.  Descent  is  here 
in  the  male  line,  but  descent  of  property  among  the 
other  classes  is  in  the  female  line.  This  Is  ren- 
dered necessary  from  the  fact,  that  with  the  excep- 
tion of  the  queen,  who  is  tabu  and  therefore  chaste, 
chastity  in  women  is  regarded  as  a  disgrace.  In  that 
it  denotes  a  want  of  attractions.  Monogamy  prevails, 
but  divorce  is  easy  and  sexual  morality  excessively 
lax.  The  dead  are  buried  in  caves  in  the  mountains, 
in  a  sitting  posture.  Until  recently  human  sacrifices 
were  of  frequent  occurrence.  Criminals  are  executed 
secretly  with  a  club.  Walled  enclosures  constituted 
their  "  cities  of  refuge."  Their  temples  in  the  form 
of  parallelograms  were  also  described. 

Captain  Dutton  closed  his  remarks  by  rapidly  glan- 
cing at  the  influence  of  the  missionaries,  and  the 
modem  innovations  and  modifications  in  Hawaiian 
society.  ^_^_____ 

VARIATIONS  IN  THE  VERTICAL  DUE 
TO  ELASTICITY  OF  THE  EARTJTS 
SURFACE. 

In  the  I'liilosophical  magazine  for  December,  1S82, 
Mr.  G.  H.  Darwin  discusses  this  subject.  lie  con- 
siders first  the  disturbance  due  to  variations  of  baro- 
metric pressure;  second,  those  due  to  the  rise  and 
fall  of  the  tides.  Mr.  Darwin  lias  previously  investi- 
gated "  the  state  of  stress  produced  in  the  earth  by 
the  weiglit  of  a  series  of  parallel  mountains"  of  such 
shaiie  that  the  equation  to  the  nutline  of  the  section 
made  by  a  plane  traversing  all  the  mountains  ami 

valleys  perpendicularly  is  a  =  — /i  cos  r  ;  the  axis  of 

I  being  supposed  vertical,  and  tliat  of  z  horizontal 
and  pcrjiendiculur  to  the  mountain  chains. 

Taking  the  origin  in  "  the  mean  horizontal  surface, 
which  e(|ually  divides  the  mountains  and  valleys," 
and  midway  one  of  the  mnuntaius,  and  letting  "a,  y, 
be  the  displacements  at  the  iwlntx,  z,  vertically  down- 
wards and  horizontally,"  be  finds,  when  x  —  0, 
„     (io  gioh    ,    z 

y  —  Q,     .     =  —'^ —  sin  r. 
dz  2b  6 

In  these  equations,  to  is  "  the  density  of  the  rocks  of 
which  the  mountains  are  composed;  (j,  gravity;  B, 
modulus  of  rigidity." 

If  we  suppose  the  region  to  have  been  originally  a 
plane,  such  as  would  be  formed  by  toppling  over  the 
upper  half  of   each  mountain  Into  tlie  neighboring 

valley,  the  quantity  .- above  is  the  present  real  in- 
clination of  what  was  originally  the  horizontal  sur- 
face stratum. 

The  apparent  inclination,  however,  as  measured  by 
means  of  the  pluml>-line,  is  something  difTercnt  from 
the  above,  owing  to  the  change  in  the  direction  of  the 
lattpr  due  to  the  changed  distribution  of  the  attracting 
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masses  about  it.  One  of  the  most  intercatinj;  portioi 
of  Mr.  Darwin's  present  pnper  is  the  proof  of  a  vei 
simple  ratio,  for  any  such  ca^e  as  that  now  under  coi 
sideration,  between  the  dc-tlection  of  the  pluuib-lii 

and  the  slope   ,     of  the  stratum  z  =  U. 
'     dz 

This  relation,  which  was  pointed  out  to  Mr.  Dar- 
win by  Sir  William  Thomson,  though  the  proof  here 
given  is  due  to  the  former  aioni-,  is  as  follows:  — 

If  (J  be  the  earth's  mean  density,  r  the  earth's 
radius,  and   b,  g,  as  above,  the   deflection   bears   to 

slope  the  same  ratio  as     to  ;^  r  c5.     "  This  ratio  is  iQ^_ 

dependent  of  the  wave-length  2ir6of  the  undulating^^ 
surface,  of  the  [losition  of  the  origin,  and  of  the'^ 
azimuth  in  the  plane  of  the  line  normal  to  the  ridges 
and  valleys.  Therefore  the  proposition  is  true  of  any 
combination  whatever  of  harmonic  undulations;  and 
as  any  inequality  may  t)e  built  up  of  harmonic  undu- 
lations, It  Is  generally  true  of  Inequalities  of  any  shape 
whatever."  With  rigidity  as  great  as  that  of  steel, 
the  slope  is  1^  times  as  great  as  the  deflection. 

"  In  ihe  problem  of  the  mountains,  uj  A  is  the  mass 
of  a  column  of  rock  of  one  square  centimetre  in  sec- 
tion, and  of  length  equal  to  the  height  of  the  cresi 
of  the  mountains  above  the  mean  horizontal  plan( 
In  the  barometric  problem,  to  h  must  be  taken  as  t' 
mass  of  a  column  of  mercury,  of  a  square  centimeti 
In  section,  and  equal  In  height  to  a  half  of  the  max! 
mum  range  of  the  barometer." 

This  roaximnni  range  is  assumed  to  be  6  centi- 
metres.   The  rigidity  of  the  earth  is  supposed  to  be 
;i  X  10'  million^  grammes  per  square  centimetre, — 
greater  than  that  of  the  most  rigid  glass.     The  disj 
tance  from  the  region  of  high  to  lh.it  of  low  baromcti 
Is  tiiken  as  1,5U0  miles. 

With  these  data,  it  is  found  "  that  the  ground  is 
centimetres  higher  under  the  barometric  depress! 
than  under  the  elevation." 

1'ho  maximum  slope  of  the  surface,  which  it  foui 
midw.iy  between  the  regions  of  high  ami  low  barot 
ter,  is  l>".0117;  and  for  the  inaxinium  ajiparenl  dcflei 
tlon  of  tlie  plumb-line,  •'this  is  augmented  toO".01 
when  we  include  the  true  deflection  due  to  the  attrac- 
tion of  the  air."  ' 

In  the  problem  of  the  tides,  Mr.  Darwin  imngin 
as  before,  "an  infinite  horizontal  plane,  which  lioum 
in  one  direction,  an  infinite,  inconipre.ssible,  clastK 
solid."     Ujion  this  he  lays  off  sn-rtiglil  strips  of  equi 
and  uniform  width,  rei>resenting  alternately  areas 
land  and  of  water.     At  full  tide,  the  surface  will  be 
such   that  for  it  x  will  be  a  discontinuous  periodic 
function  of  ;.    This  function  having  been  developed 
according  to  Fourier's  theorem,  the  results  of  the 
previous  investigations  become  applicable. 

It  is  thus  found  that  "  midway  in  the  ocean  and  on 
the  land  there  are  nodal  lines,  whicli  always  remain 
in  the  undisturljcd  surface,"  whether  the  tide  be  high 
or  low  on  either  coast;  "  that  tlie  land-regiuns  remain 
very  nearly  llat,  rotating  about  the  nodal  line,  b 
with  slight  curvature  near  tlie  coasts." 

*  Mr.  Darwin  remarl&ii  Itiut  lltl«  liut  rusull  In  IndttjmDitent  i 
the  wavC'langtb  of  Llie  btirunit'trlr  liufiuitlliy,  and  m>  it  appeal , 
fntm  Ihp  formula.     It  wuultl  •••oiii,  lntWfViT,  ttlnt  Ibc  abuve  cori 
rt'vUoiJ  fur  tliu  attrat.>no(i  uf  tlic'  tiir  I»  uuly  applU'iibhi  wbvn  lb 
wiivf-t<*ngtb  i«  vory  oonslUcnkble  cumpari>tl  with  tbf  tiet{(bl  i 
tlio  pfTecUve  ntrau«ipben>. 

Thh  apparent  iluUccUon  1«  fto  groat,  Ibat,  wltb  the  ilvlleoUoa 
cnUKU'l  by  thu  t[di'«,  Mr.  Darwin  conclndt!*  It  will  prububly  fh| 

ever  mOMk  the  luuar  disturbance  of  the  p'---;»   "r t-:  ■  "•-;  ij^ 

ttf  Ihlf  litttor  dl»turbnnco  boIni<  by  cab  u 

cunc-IUKion  will  probably  put  un  end  to  .'  d  I 

expurimonta  which  hu  and  bifl  brutbvr  lukvv  ui-mi  ..uiMiuiron^.  lor  ' 

two  or  three  year*  In  order  to  detect  «ud  nicuauro  bbc  Inuar 

action. 
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tini;  the  width  nf  thi-  .^ens  and  continents  to 

»ilc»,  the  rigidity  of  llic  e.irlli  to  be  :i  X  10«. 

,  and  llie  range  of  tlio  tides  to  l)e  80  centi- 

»,  Mr.  Darwin  coinpntes  nnd  gives  tubles  of  the 

»,  r»<Rl  :»ni1  a[)[>ttrenl,  of  tlie  liind  at  vurloiis  dis- 

■  'it.     Sucli  defli'otioiis,  he  Ihinlis, 

J)  ■ser%'ed  nt  points  iicnr  tlie  coast, 

..I-,,.,  i,,.  Ills  tlius  obtained  miglit  possibly 

ba^is  for  eoniputliig  a  more  trustworthy 

Bthe  eiirth'^  rigidity  than  we  now  possess. 

Unilflr  the  conditions  above  afsumed.  the  amplitude 
Jof  vertlojil  displacement  between  high  and  low  tide 
|l»  II     ~  "■tre<  on  the  land  nt  the  coast. 

/i  /"  —  i.e..  the  semi-ranse  of  the  tide 
'""'  ue  width  (if  a  sea  or  continent  —  "  re- 

.  tliis  vertical  dl«placenient  remains  the 
ii.-hijili  tides  of  ten  or  fifteen  feet  wliich 
LarK   *  tiirtlly  observed  on  the  coasts  of   narrow  »e;i8 
[iDUit  probably  produce  vertical  oscillations  "f  quite 
•Mine  order  M  that  compuuxl."      E.  H.  llAl.l.. 


LETTERS   TO   THE  EDITOR. 

.  \(\irrfm>unitmiM  art  rfqut^Ud  toht  at  hri'f  an  poJmtfiU.     Thf 
I   writer'*  nnine  f»  iH  aU  ratri  rf*iuirtft  o#  prwt/ of  ifood /atth.} 

■  Age  of  the  rooks  on  the  northern  shore  of  Lake 

Superior. 

Permit  me,  through  tlie  medium  of  your  journal, 

to  corrvcl  a   mistake   which  Prof.    N.  U.   Wincheli 

hu   miule  (Tenth  unn.  rep.  nire.   Minn.,  p.   I'i.'i)  in 

^(tstlns  that  I  re^jard  the  trap  and  sandstone  of  Lake 

|$aperior  as  lluronian. 

Up  to  the  present  time  I  was  not  in  a  position, 
iMver  )iavln;z  examined  tlieni,  to  express  any  opinion 
(•bonl  the  Lake  Superior  formations  referred  to. 

During  the  past  summer  I  have  somewhat  closely 

fftsniliii'd   these  around  the  whole  of  the  (.^anadinn 

'•>m  Prince  Arthur's  [.ending  to  Sault  St. 

ImlinK  the  shores  of  Thunder  Hay,  Jllack 

bAY,    .iMii    Nipipon    Bay   and   StraiLs.     I   s|)ent   two 

1  months  in  thi"  >'xaminatiou,  travelling  from  point  to 

^.potnt  in  n  small  boat. 

My  opinion  now,  respectinir  tlio  charncter  and  age, 
I— within  certain  limits  —  of  lUe.se  rocks  is  very  de- 
Icldc!  .  follows:  — 

Ti.  the  geological  intei^-al  elsewhere  filled 

'  ^^  • '  'TIS  of  the  sreat  lower  paleozoic  system 

the  Trenton  group.     Various  consid- 

lo  the  Polsilam  and  Primordial  feilu- 

\tutn  t  Lower  Cambrian  I  as  their  nearest  equivalents. 

T'hev  nre  »>ntiroly  nnconfoimable  to,  and   physically 

the   Unroniim.     Tliey  are  divisible  on 

liorcs  into  two,  perhaps  three,  proiips, 

li  there  may  be  sliRlit  unconfurmilies. 

e,  however,  are  quite  likely  only  such  as   might 

.from   the  intermingling  of  ordinary  sedlnient- 

(ra(a  with  irre);ular  layers  of  eruptcil  volcaidc 

tul.  moltirn.  muddy,  and  fragmentary ;  the  whide 

luently.  and  even  during  tbeii'  accumula- 

erdi»turbeil  by  faulting,  and  the  irruption 

■'•  I  •'-  "'d  miisses. 

T"  '  can  )>e  no  doulit  as  to  the  nature 

D(  tl  •  have  built  up  the  vast  masses  of 

Ittrata,  »liicli  now,  together  with  ordinary  sedlment- 

ry  layem,  form  ilie  so-called  upper  copper-bearing 

of  r    '  ;   -rior.     They  are  essentially  vol- 

siil  '  subaqueous  formations,  and  in 

.    vs-'Us   to   the   wide-spread   tertiary 

•  r  Austialla  and  other  n-gloiis.     Tlie 

1  are  their  greater  nntiqiiily,  and  the 

lijucot   greater  changes  and   modifications  they 

luiidiirgouc  through  the  operatiuu  of  loug-con- 


tinued  metamorphic  agencies,  Histiirhnnce,  and  de>j 
nuilation;   tlioiigh  these  changes   are  far  less   thanj 
those  which  the  rocks  of  the  same  a^e,  and  to  som*' 
extent  similar  origin,  have   undergone    in  eastern 
America  and  in  Britain;  and  in  this  they  correspond 
with  the  higher  fossiliferous  groups  In  the  respective 
regions. 
The  groups  in  ascending  order  are,  — 

1.  Black  shales,  flinty  and  argillaceous,  banded 
chert,  with  black  dolomites  .ind  beds  of  fine-gntined 
dark-gray  sandstone  wilh  mica  in  the  bedding  planes; 
the  whole  interbedded  witli  massive  diabase  or 
ilolcrite,  often  columnar,  the  columns  vertical.  — Pie 
Island.  McKay's  Slountain,  Thunder  l"'a|H',  etc. 

2,  Red   conglomerates,  red   and  white  and   green  , 
mottled  shales,  red  and  white  sandstones  and  dolc^l 
mites;  no  gray  or  black  beds.     At  perhaps  a  hundi*)!  ■ 
and  flfty  or  two  liiindred  feet  from  the  b.%.se,  these 
become  intersti-atilied  with  roa-ssive  beds  of  volcanic 
material,  amygdulolds,  melaphyres,  tuffs,  etc.,  mak-i 
ing   many  thousand    feet   of    strata.  —  Hast    shop    ,_ 
of  Black  Bay,  Nipigon  Strait,  St.   Ignacc  and  other^ 
Islands,  Michipicoton  Island,  Gargantua,  Mamainse, 
etc. 

;i.  The  Sault  St.  Mary  sandstones.  These  may  be  ^ 
only  the  upper  part  of  L>,  without  any  intermiiiglingl 
of  volcanic  material.  Tlic  exposures  on  the  Cana-l 
dian  side  are  too  fragmentary  and  isolated  to  decide] 
this.  In  any  case  the  St.  Mury  sandstones  arc  not 
younger  than  Chazy  (Cnmhro  Silurian),  but  in  the 
absence  of  fossils  it  is  impossible  to  correlate  the 
Lake  Superior  groups  exactly  with  any  one  of  the  sub- 
divisions of  the  New  York  or  the  Atlantic  const  series. 
This,  however,  Is  no  sufficient  reason  for  inventing 
anil  adopting  new  and  unknown  names  for  them; 
and  1  prefer  to  call  them  all  Lower  Cambrian,  which 
Includes  Potsdam  and  Primordial  Silurian.  There 
is,  at  present,  no  evidence  whatever  of  their  holding 
any  other  place  in  the  geological  scries.  Through 
overlapiiinc  and  faulting,  all  thn.-e  divisions  arc 
found  locally  In  contact,  both  wllh  lluronian  and 
with  Laureniian  rocks.  The  dips  are  generally  south- 
eastward, but  vary  greatly  in  amount,  those  of  tlivis- 
ion  2  being  often  locally  much  higlier  than  any  ob- 
served either  in  divisions  1  or  '.i.  A.  K.  C.  Selwvn. 
Qcot.  and  nnt.-Mwt.  Miirvcy  nf  (>anuda. 
Uttawa,  [)uccmb«r,  ISJIi. 

Movement  of  the  arms  in  'walking. 

Every  man  has  observed  that  the  tendency  to 
swing  the  arms  while  walking  is  a  most  natural  one. 
The  action  is  rhythmical,  the  anterior  and  posterior 
extremities  of  opposite  sides  of  the  lnHly  niuviug  In 
unison.  It  Is  also  involuntary,  being  perfurined  most 
readily  when  thought  is  not  bestowed  upon  it.  When 
vohmtarlly  suspended,  as  In  tlie  Anicrican  army,  it 
gives  an  air  of  'stiffness.' 

In  view  of  these  fads,  does  it  not  seem  that  tlia 
statement  of  Prof.  J.  D.  Dana  (Cepliallzailon;  Amer.  , 
journ.  Hc  ,  xli.  IH«<1,  p.  107|.  sanctioned  by  Dr.  T. 
Gill  IClassif.  families  of  mammals,  IS7'i,  p.  50), — 
namely,  that  "  Man  stands  alone  among  mammals 
in  having  the  fore-llinbs  not  only  prehensile,  but 
out  of  the  in/erinr  m-n'm,  the  po'lerinr  pair  bring 
the  sole  tocoinotice  oriiiinn,''  —  must  Ix'  somewhat 
m>Klilied?  Uavo  we  not  at  least  a  gbosl.  of  a  pre- 
existing functioni*  Does  man  walk  by  means  of  Ms 
feet  and  lc;;s  alone  ?  Fkkdeuick  VV.  Tbitk. 

U.  B.  oiiUoual  tnUMCum.  Wiulilngton,  D.O., 
Nov.  IB,  \U1. 

Cleaning  birds. 

When  obliged  to  wash  bir<ls,  collectors  will  find  It 

an  advantage  to  use  salt  and  water  instead  of  plain 
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water.  The  siilt  prevents  the  solution  'if  the  blood- 
globnle.^  and  consequent  diSugion  of  the  red  liaema- 
globin.  J.  Amory  Jicffbies. 


THE  ORIGIN  OP  CULTIVATED  PLANTS. 

Orlg'me  de>  ptanle»  cuttive'es,  par  Alpii.  db  Can- 
D01LE.  (Bibliolliii/ue  sc.  inlerniit.,  torn,  zliii.) 
Paris:  Bailliore  &  C'ie.,  18«3.     8vo. 

It  is  a.  commou  saving,  that  tho  plants  with 
which  man  has  nio.st  to  do,  and  which  have 
rendered  him  tlic  greatest  service,  arc  thoHc  of 
wiiich  liotnnists  Icnow  the  least.  Tliat  this 
should  hold  true  of  the  plants  of  immemorial 
c-tdtivation,  as  rcgard^s  iioth  tlieir  limitation  in 
8{>ecie8  and  their  sources,  is  not  to  lie  wondered 
at.  The  reason  whv  many  of  these  cannot  he 
identified  with  wild  originals  is  because,  in  all 
probability,  tlie  originals  have  long  been  ex- 
tinct. Even  when  s|ionl.incous  examples  have 
been  found,  it  is  sonietimc.i  far  more  probable 
that  these  are  the  offspring  of  the  cullivatcfl 
plant  relapsed  into  wildness,  than  that  they 
are  vestiges  of  an  original  stock.  Indeed, 
plants  of  comparatively  recent  ac(|uisition  to 
Kurope  are  still  puzzles ;  of  not  a  few  the 
(jnestion  is  still  o|)en  whether  they  originated 
iu  llie  new  or  in  the  old  world.  The  herbal- 
ists and  ante-]>innean  botanists  gave  little 
attention  to  the  original  sources  of  the  plants 
they  deMcril>ed,  and  Linne  slill  less,  l-'ollow- 
iiig  erroneous  indications,  lie  assigned  the 
eomninu  sunflower  to  Peru  ;  and  it.s  ri'Ialive. 
the  tubers  of  which  we  call  artichokes,  to 
Brazil ;  when  he  might  have  known  that  they 
both  were  sent  to  Kurope  from  Canada.  It  is 
onl\-  within  the  pveinent  century  that  any  con- 
siderable attempts  have  been  made  U>  solve 
such  prolilems.  Uobcrl  ISrown.  Ilnmltoldt, 
and  the  elder  De  t'andolle  opened  the  way: 
and  Alphouse  Dc  Candolle,  who  has  particular 
aptitude  for  this  class  of  investigations,  is  one 
of  the  few  who  have  undertaken  to  discuss 
this  subject  systematically.  Almost  thirty 
years  tigo,  in  his  (ideographic  botaniquc  rni- 
somf'C  ("J  vols.  .Svo,  IS-m),  just  before  the  Dar- 
winian deluge,  which  swept  awa}'  some  of  the 
old  landituirks.  and  changed  the  face  of  many 
things,  I)e  Candolle  discussed  in  detail  the 
changes  which  have  taken  place  in  the  habita- 
tion of  species,  and  has  a  long  chapter  on 
tho  geographical  origin  of  cultivated  plants. 
In  this  the  then  e.Nisting  knowledge  is  well 
brotight  up  to  dale,  syslemutrzed,  and  critically 
treated. 

This  book  is  out  of  print.  (Jrcatly  as  it  is 
n(!eded,  the  author,  who  is  older  than  he  was, 
recoils  before  the  labor  of  a  new  editi(jn  of 
the   whole   work.     Hut   he  has  taken   up  the 


subject  of  the  origin  of  cultivated  plants  anew, 
and  the  present  volume  is  the  result. 

The  number  of  species  of  cultivated  plants 
here  passed  in  review  seems  at  first  sight  to 
he  wonderfully  small,  viz.,  only  247,  or,  redu- 
cing certain  races  to  their  supposed  types, 
little  over  240.  Hut  species  cultivated  for  or- 
nanient  and  for  medicine  or  for  ])erfumc  are 
rigidly  excluded  ;  while,  on  the  other  hand,  so 
insignificant  a  forage-plant  as  spurrey,  so  |ioor 
aud  weedy  a  jjottage-plant  as  purslane,  a  plant 
which  we  know  only  in  ornamental  culture 
and  for  it-s  medicinal  product,  castor-oil,  and 
a  fmit-tree  of  such  slight  jximological  impor- 
tance as  the  American  persinmion,  are  in- 
cluded. The  latter  and  its  old-worhl  amiloguc 
are,  indeed,  only  emimcrated  ;  but  no  one  cul- 
tivates persimmons  in  this  country.  It  is  said 
that  no  plant  of  established  ficld-cnlture  has 
ever  gone  out  of  cultivation,  at  least  in  modern 
times,  except  iK»rhapj'  woad  ;  but,  thanks  to 
the  chemists,  mad<lcr  is  doomed  already,  and 
indigo  ia  to  follow. 

Although  Humboldt  could  affirm,  so  late  as 
iu  the  year  18U7.  that  the  original  country  of 
the  vegetables  most  useful  to  man  remains  an 
impenetrable  secret,  so  great  progress  seems 
to  have  been  since  made  that  De  Candolle  is 
able  t<i  assort  his  247  six-cies  into  li)9  fur- 
nished by  the  old  world,  4.'i  by  America,  and 
only  three  which  are  still  doubtful  in  this 
regard.  Here  the  chestnut,  the  red  currant, 
the  common  mushroom,  and  the  strawberry 
are  I'ounted  as  of  Kin'opcan,  properly  enough  ; 
since  they  wi're  first  cultivated  in  the  old 
world,  although  indigenous  to  North  America 
.IS  well.  The  latter  country  makes  a  poor 
show  indeed,  when  it  is  said  that  its  only 
indigenous  nutritive  plants  worth  cultivating 
are  the  suuHower-artichoke  and  a  pumpkin, 
thougli  Indian  rice  (Ziznnia)  might  have  been 
turned  t<i  account  if  it  were  not  for  the  true 
lice.  AVe  are  not  so  clear  as  to  any  original 
infeinority,  nor  that  these  luiinhers  might  not 
have  licen  more  nearlv  equal  if  civilization  had 
Ixrgun  as  early  in  the  new  as  in  the  old  world. 
Europe  had  the  great  advantage  of  lying  adja- 
cent to  two  other  i-ontinents.  and  of  being 
colonized  from  them  l)y  races  which  were  al- 
read}'  agricultural. 

As  respects  the  three  plaut.-s  of  doubtlUl 
country,  two  are  s|)ecies  of  Cucurbita  (mos- 
chata  i»\i\  Hcifolia).  comparatively  unimportant 
and  little  known,  which  have  reached  Kurope 
only  recent!}",  the  latter  within  thirty  or  forty 
years  ;  and  the  thiiil  is  I'lniscohis  vulgaris,  the 
bean  of  tho  .\mericans.  wliose  right  to  it  wo 
propose  to  claim.     Aud  we  wouM  suggest  th.it 
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f  ite  place  ill  thi^  list  should  W  tiikcii  by  Ibf 
fiiU,  the  only  esculent  spcoiot*  common. 

I  the  two  worlds  within  the  U'opics  wliich  wc 
have  reason  to  Hujtpose  was  carried  or  drifted 
i4cro99  the  Pacific  in  prdiistoric  times.  Being 
u  littorttl  tree,  with  tVuit  capnlile  of  enduring 
long  exjiosure  to  salt  water,  it.n  dispei-sion  is 
not  so  surprising.  The  question  is.  in  which 
direction  the  dispersion  was  etTected  ;  and  that 
pcrhn^M  can  never  be  determined.  In  his 
geocrnl  list  De  Candolle  includes  the  Cocos 
nucifera  among  the  i)ianls  of  old-worUl  origin, 
with  queries  whetiier  oC  the  Indian  archiijcla- 
go,  or  of  Polynesia.  In  his  former  treatitte  he 
inclined  to  the  theory  of  a  transmission  west- 
ward from  the  Pacific  coast  of  Central  Amer- 
ica :  in  the  ho<ly  of  the  pres«'nt  work,  atler 
full  statements  pro  and  con.  lie  is  dis[X)scd  to 
rerersie  his  former  opinion.  Hut.  as  the  disper- 
ruay  have  been  mainly  l>y  natural  ageu- 
>.  the  question  may  be  relegated  to  another 
claas  of  in((uiries.  The  presuini)tion  arising 
from  the  fact  that  all  other  siwcies  of  ("ocos 
are  American,  may  be  ott'set  by  tiic  asserted 
font  that,  although  the  tree  formed  forests  on 
the  islands  otf  Panama  when  these  were  first 
viiritCKl  by  Knropeaus,  it  would  appear  to  have 
only  recently  reache<l  the  >Vest  Indies  and  the 
icent  main.    .So  useful  a  tree,  if  indigenous 

lone  side  of  the  isthmus,  would  have  been 
Ausported  to  the  other  and  to  the  islands  be- 
yond by  the  very  earliest  races  of  men.  As 
to  oceanic  trHns|)ort.  judging  from  thi<  charts, 
the  drifting  of  coeoaiiuts  from  America  to 
Polynesia  by  the  great  current  south  of  the 
equator  seems  haitlly  more  or  less  likely  thau 
the  reverse  by  the  return  equatorial  current 
north  of  it. 

It  would  be  well  to  give  some  account  of 
our  author's  methotl  of  investigation  and 
exposition,  of  the  kinds  of  evidence  which  are 
brought  to  bear  upon  the  questions  discussed. 
Ii<>li>ni<-al,  paleontological  and  archeological, 
historical  au<l  linguistic,  each  bringing  some 
light  of  its  own  sort,  and  in  their  coincitlence 
giving  all  the  assurance  of  which  such  inqui- 
riM  admit.  It  would  be  interesting  to  show, 
rer.  that  although  in  most  cases  the 
at  or  even  the  country  from  which  each 
plant  came  to  Kurope,  or  in  which  it  has  been 
imnieniorially  cultivated,  has  been  fairly  well 
iMcertAintxl.  their  origin  or  parent.ige  has  not. 
Only  one-third  of  them  are  really  known 
to  bot«ni8t«  in  a  natural  or  wiM  state  ;  and 
ja  uuniber  subtraction  may  Iw  made  of 
I  have  liecn  deteote<l  only  once  or  twice, 
fhlch  may  mewly  have  rim  wild  :  the 
nommon  tobacco-plant  of  the  new  world,  and 


the  bean  of  the  old,  are  in  this  category.  On 
the  other  hand,  there  are  several  which  botan- 
ists confidently  trace  to  indigenous  oiiginals 
from  which  the  cultivated  plant  has  undergone 
considerable  alteration  :  of  such  are  the  olive, 
the  vine  of  the  ol<l  world,  fiax,  and  the  gar- 
den poppy ;  and  in  Aniericji,  the  |)otiVto,  the 
sunflower-artichoke,  and  the  tomato.  Hut  we 
know  not,  and  we  probably  shall  never  dis- 
cover, the  particular  soun-e  or  origin  of  the 
cei-eal  gi-ains  of  the  old  worlil.  and  of  maize 
in  the  new  ;  of  sorghum  and  sugar-cane  :  of 
the  jjea,  lentil,  chick-pea,  and  {R'anut,  and 
of  the  common  white  bean  :  of  sweet-jiolato 
and  yams :  and  nearly  the  same  may  be  said 
of  the  peach,  oranges  and  lemons,  and  of  all 
squashes  and  pumpkins. 

But  we  must  conclude  oin-  lirief  i"eview 
with  a  note  iqion  two  or  three  plants,  the  early 
history  of  which  concerns  our  own  country. 

Phasooliis  vulgaris,  our  common  beau.  ' 
ranks  in  De  Caudolle's  table  as  one  of  the 
three  esculent  plants,  the  home  of  which,  even 
as  to  continent,  is  completely  unknown.  Lin- 
n^'  credited  it  to  India,  as  he  ilid  our  Lima 
bean  also :  but  he  took  no  pains  to  investigate 
such  questions.  This  has  been  so  generally 
followed  in  the  books,  that  even  the  Flora 
of  British  India  in  IM7!t  admits  the  s(.)ecies, 
adding  that  it  is  not  anywhere  clearly  known 
as  a  wild  plant.  But  Alph.  De  Candolle,  in 
his  former  work,  had  iliscaiHled  this  view,  on 
the  ground  that  it  hail  no  Sanscrit  name,  and 
that*there  was  no  evidence  of  its  early  culti- 
vation in  India  or  farther  Kast.  Adhering, 
however,  to  the  idea  that  our  plant  was  the 
l)i>lichos  an<l  the  Phascolus  or  Phaselos  of  the 
(ireeks,  and  of  the  liomans  in  the  time  of 
the  Kmpire,  he  conjectured  that  its  ])robabio 
home  was  in  some  part  of  north-western  Asia. 
But  recently,  as  '•  no  one  would  have  dreamed 
of  looking  for  its  origin  in  the  new  world," 
he  was  greatly  surprised  when  its  fruits  and 
seeds  were  found  to  al>ound  in  the  tombs  of 
the  old  Peruvians  at  Ancon.  aee<jnqiauieil  by 
many  other  grains  or  vegetable  products, 
every  one  of  them  exclusively  American.  In 
his  present  very  ean-ful  article  he  admits  that 
wo  cannot  be  sure  that  it  was  known  in  Kurope 
before  the  <liscovery  of  America,  and  that 
directly  afterwards  many  varieties  of  it  h|>- 
peaivd  all  at  once  in  the  gardens,  and  the  au- 
thors of  the  time  began  to  s|>eak  of  them  :  that 
most  of  the  relaletl  9|jecies  of  the  genus  belong 
to  .South  America,  where,  moreover,  ninny 
sorts  of  beans  were  in  cultivation  iK-fore  the 

'  nc»n  In  flriiat  Urluln  \m  F»b»  (Oie  fivi'  of  llic  Krrnch), 
and  llw  vtrlvIlM  of  fhaaeolua  are  nllnl  Kranih  tH«n«. 
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coining  of  the  Spaniards :  and  the  idea  that 
it  might  have  been  native  to  both  hemispheres 
is  discarded  as  altc»gt'lher  improbable.  Upon 
this  showing,  it  would  appear  that  the  plant 
should  have  been  set  down  as  of  American, 
rather  than  of  wholly  unknown,  origin.  In- 
deed, when  all  the  evidence  is  brought  out,  the 
discovery  of  these  l>eans  in  the  Ancon  tombs 
need  eseite  no  more  surprise  than  that  of  the 
mai/e  which  accompanied  them. 

For  maize,  beans,  and  pumpkins  were  cul- 
tivated together,  immemorial  I}-,  all  the  vi&y 
from  the  Isthmus  to  Cun.ida.  And,  although 
some  of  the  sorts  of  beans  mentioned  by 
Ovicdo  in  152G,  as  raised  in  great  al)undarice 
in  Nicaragua  where  they  are  native,  and 
also  of  those  everywhere  met  with  bv  De  Soto 
(1539— 1 2)  in  his  march  from  Tampa  Buy  in 
Florida  to  llu;  Mississippi,  doubtless  belonged 
to  Phaseolus  hinatus,  yet  most  if  not  all  of 
those  which  at  the  same  early  period  Jacques 
Cartier  found  cultivated  by  the  Indians  of 
Canada,  must  have  belonged  to  Phaseolus 
vulgaris,  or  its  dwarf  variety  P.  nanus ;  for 
only  these  are  well  adapted  to  the  climate  of 
Canada  espuciall}'  the  low  and  precocious 
variety,  which  alone  has  time  to  mature 
between  the  spring  and  the  autumn  frosts. 
Indeed  those  same  beans,  derived  from  the 
Indians  along  with  maize  and  pumpkins,  have 
doubtless  continued  here  in  New  England  in 
direct  descent,  to  form  that  staple  diet  for 
which  the  northern  part  of  the  coast  of  Mas- 
sachusetts has  long  been  famous ;  so  'that 
when  Rufiis  Choate,  defending *a  ship-captain 
against  a  charge  of  ill-treatment  in  having 
fed  his  crew  exclusively  upon  it,  rehearsed, 
in  his  accustomed  affluence  of  language,  the 
praises  of  "  that  excellent  esculent  anil  super- 
latively succulent  vegetable,  the  bean,"  he 
was  celebrating  the  good  ipialities  of  a  dis- 
tinctively and  aboriginally  American  article  of 
food. 

We  arc  not  to  suppose,  however,  that  this 
species  had  its  home  in  North  America,  at 
least  north  of  Mexico.  The  same  may  bo 
said  of  our  squashes  and  pumpkin,  for  which 
similar  reclumutiou  may  be  attempted  upon 
another  occasion. 

The  cultivators  of  more  than  one  depart- 
ment of  science  have  reason  to  thank  our  author 
for  having  returned  in  mature  age  to  the  studies 
of  a  third  of  a  century  ago,  and  to  admire  the 
thoroughness,  patience,  souml  juclgrnent,  afflu- 
ence of  knowledge,  and  felicity  of  exijosition, 
which  characterize  this,  as  indeed  they  do  all 
his  writings.  We  are  well  jileased  that  the  first 
number  of  our  now  journal  should  introduce  to 


the  American  public  an  important  contribiitic 
to  science  by  De  CandoUe.  Asa  Grat. 


NATURAL  HISTORY  OP  MINNESOTA. 

The  ijtolotjieai  and  natwal-hittonj  suroey  of  Attn 
ntsola.       The   tenth    annual    report  for  the   yei 
1881.      N.    II.    Winchell.   Slate  geologist.     Si 
Paul:  1883.     254  p.,  U  pi.  8vo. 

The  principal  part  of  this  volume  consists 
in  the  Preliminary  list  of  rocks  and  Tvpici 
thin  sections  of  the  rocks  of  the  cupriferoui 
scries  in  Minnesota,  articles  which  ap|)ear  to 
be  the  rcsidt  of  the  p4.'nurious  way  in  which 
Minnesota,  in  common  with  many  other  states, 
deals  with  her  geological  survey,  compelling  tba 
state  geologist  to  do  work  that  ought  to  be  dom  ' 
only  by  competent  skilled  litiiologists.  Thi 
results  in  this  case,  as  elsewhere  under  simil 
circumstances  in  ouV  country,  are  the  sami 
as  they  would  be  with  paleontology,  were  t 
average  state  geologist  compelled  to  work  ui 
all  the  fossils  of  his  survey.  Good  lithologici 
work  requires  something  more  than  a  micr 
scope,  a  few  thin  sections,  and  a  fair  knowl- 
edge of  minerals. 

The  convenient  summary  of  opinions  which, 
have  been  held  of  certain  rocks  in  the  Lak 
Superior  region  given  on  pp.  123-126  appeal 
to  be  a  digest  of  the  more  elaborate  stat 
mcnts   made   in    Dr.    Wadsworth's   notes   on 
the  geology  of  this  district  (Bull.  mus.  comp. 
zotil.,  vii.  No.  1),  with  ad<litions  of  a  later  date, 
although  no  credit  is  given  to  that  writer;  oi 
another  page   of  Science,  Mr.  Selwyn  takes 
exceptions  to  the    views   accredited    to   him, 
though  Mr.  Winchell  would  seem  at  first  sig! 
to  he  warranted  in  his  statements  from   Mr, 
Selwyn's   Canadian   rei>ort  of  1877-78,    pp. 
9  A,  14  A.     The  execution  of  the  three  raapa 
accompanying  the  Minnesota  report  is  to 
praised. 

In  the  zoological  section  of  the  report,  Mr, 
C.  L.  Herrick  presents  a  second  conlributioi 
to  a  knowledge  of  the  fresh-waler  Crustao 
of  the  state.     In  this,  as  in   his  first   papi 
(Seventh    report,    1878),    he    limits    himsi 
almost  entirely  to  the   microscopic  Entomoi 
traca.     These  two  papers,  with  Birge's  Not 
on  Cladocera  (of  Cambridge,  Mass.,  and  Modi 
son.  Wise),  comprise  about  all  the  s}'stematii 
work  on  these  animals  done  in  this  country. 
There  is   as   yet,   then,  no   basis   for   a   dis- 
cussion   of    their    geographical    distributio 
According  to  Mr.  Herrick,  sixteen  out  of  t! 
thirty-three  species  described  are  also   Eur 
pean.      Thirteen   species   are  new,   and    tw( 
new   genera   arc   established.     Looking  over 
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he  specific  descriptions,  it  appears  to  us  that 

Ir.  Herrick  trusts  too  much  to  such  char.ic- 

ers  as  tlie  ntiml>er  .lud   arrangement   of  the 

Dints  of  tl>e  auloimae,  which  change  witli  the 

growth  of  the   individual.     Kven  sexual  nia- 

'tnritv   in    these   nuimnle)  does   not  determine 

the  limit  of  structural  change. 

Besides  the  microscopic  forms,  two  species 
of  cray-tiah  are  n^corded,  —  Cambanis  virills 
ITagCD  and  C.  signifi-r  sp.  nov.  Attention  is 
again  drawn  to  the  curious  fact  that  size  docs 


not  govern  the  transition  from  the  •  second 
form  '  or  sexually  immature  ( ?)  male  to  the 
*  first  form  '  or  perfected  state  ;  the  second 
form  often  exceeding  the  first  in  its  dimensions. 
Zoologists  whose  lot  it  is  to  live  in  a  cray-fish 
country  camiot  bo  too  strongly  nrgwl  to  study 
the  habits  and  iih3-siology  of  these  so-called 
dimorphic  males.  l^pes  of  the  '  new ' 
species,  C.  signifcr,  kindly  communicated  by 
Mr.  Herrick.  prove  to  be  C.  immunis  llagcn. 
Eleven  plates  accompany  this  memoir. 
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MATHEMATICS. 

O.iaHr^ture  of   the  circle. —  In  vol.  xx.  of  the 

ischt?  aiinaleri,  Liiidemanii  gave  n  proof  of 

"it  ir  caiinut'  be  a  rool  of  un  fqualiim  of  any 

dugrt'ti  Willi  ntlional  '.'o-^Hicieiita.    Tliis  is  a  mO!<t  re- 

markablf  paper,  oh  it  Ihiis  contains  the  dnt  direct, 

hi'  '  ihai  lias  over  been  given  of  the  Im- 

|l'  "  i]iiailriiluro  of  tli<!  circle.     M.  Liiide- 

^kiion  is  b.vied  upon,  and  presuppo.^es 

fleilge  of,  Hermilu's  earlier  paper,  in  which  he 

!<t  that  f.  the  Napierian  base,  cannot  be  the  root 

•n  »<|uation  with  rational  co-cQicient8.     The  fact 

ktbat  Lindeinann  lia»  started  from  Hcnnlte's  results 

n    '       '  '  •  r  ratlier  hard  readina:;  and  on  this  ac- 

•  rof  the  article  at  present  referred  to, 

,  il  .  i-i  thon;;ht  it  wonii  wliile  to  give  an 

[•ccoiint  of   tlie  work  done  by  Herniite,   and   more 

eceutly  by  Llndcm,vnn,  and  at  the  same  time  to  sim- 

My  the   processes  in  both  cases.     M.  Rourhfi  has 

ally  done  very  llllln  in  the  way  of  simplification, 

,bv  1  -•:•■•  ••  tngetlicr  the  proofs  he  lias  produced 

nd  valuable  paper.     He  professes  the 

List  word  lias  not  yet  been  saiil  on  the 

abject,  but  that  another  and  simpler  proof  will  yet 

>  given  of  the  fact  that  tr  cannot  bo  a  root  of  any 

rtquation   of  any  de;;ree  with   rational  co-eRlcieiits. 

Lindemann   has  certainly  done  a  splendid  piece  of 

in  thus  absolutely  proving  the  Impossibility  of 

ring  the  circli;:'  and  it  is  only  to  lie  regrelled 

iio  work  will  not  carry  conviction  to  the  inimls 

of  those  niislaken  individuals,  the  'circle-squarers.' 

But  \\  1"   hanlly  to  b*,-  supposed  that  they   will   bo 

1   of   the  futility   of   their  task,  any   more 

[lerjwtual-motion  inventors  were  convinced 

overy  and  enunciation  of  the  principles  of 

'  li     rvation  of  energy.  —  (Noun,  anntilea,  Jan.. 

i-.-.    ■     V.  c.  [1 

Oeodesic  lines.  —  The  author,  Herr  A.  v.  Braun- 
li'il,  c'ltisidors  the  case  of  geodesies  upon  Iriaxial 
i  the  second  order.     He  di-rives  first  Weier- 
iiulas  for  a  general  geodesic,  and  obtains 
1 1  •   ~-ri2  constants  in  terms  of  the  ilou- 

M  rendering  Ihein  easy  of  compu- 

. :.,         ire  given  of  the  computation  of 
KmImIc  lines  in  the  general  and  in  several  s|)ecial 
The  l.itter,  and  newer  part  of  the  paper,  con- 
■  m  of  the  c(|uatioiis  of  the  envelopes 
iid  a  dl>cu»sion  of  the  same.     The  en- 

'■  by  aid  of  the  hyperelliptic  fiinc- 

licationsare  made  lo  the  ellipsoid 

.  I'erbuloid.     Numerous  references 

«r«  given  to  previous  investigations. — (Math,  annalen, 

XX.,  IHSl.)    r.  c.  |2 


Abelian  and  theta  functions.  —  Prof.  Cayley 
in  this  memoir  has  reproduced  with  additional  de- 
velopments the  course  of  lectures  which  lie  deliv- 
ered In  the  Johns  Hopkins  University,  In  the  win- 
ter and  spring  of  1882.  The  memoir  has  a  special 
interest  as  being  the  first  of  any  consequence  upon 
this  subject  in  the  English  language,  and,  indeed,  one 
of  the  most  important  In  any  language.  The  chief 
addition  to  the  theory  consists  in  the  determination 
made  for  the  cubic  curve,  and  also  (but  not  as  yet  in 
a  perfect  form)  for  the  quartic  curve  of  the  dlflferon- 
tial  expression  li^c^  (in  Clebsch  and  Gordan's  nota- 
tion) or  d  IIu   (in   Prof.  Cayley's  notation)  In  the 

integral  of  the  third  kind  I  d  11;   in  the  final  normal 

X3  rv 

d  n.    =  J  d  "ofl  Iha  limits  and 

parametric  points  interchangeable.  The  notation 
and  demonstialions  of  Clebsch  and  Gordau  are  much 
simplified,  and  the  theory  is  illustrated  by  examples, 
in  regard  to  the  cubic,  the  nodal  quartic,  and  the 
general  quartic  respectively.  The  first  three  chap- 
ters only  of  the  memoir  have  yet  appeared.  —  {Amer. 
joum.  nuith.,  v.,  18*3.)    t.  c.  [3 

PHYSICS. 

Acouitics, 
Instrument  for  measuring  the  intensity  of 
aiiried  vibrations.  —  The  inAtrunient  is  based  on  an 
experiment  descrilied  by  the  author  (L.oril  ICjtyleighl 
in  tlie  Proceedings  of  the  Cambridge  philosophical 
society  for  November,  188t);  from  which  it  appeared 
lliat  a  light  dl-k,  capable  of  moving  about  a  vertical 
diameter,  tends  to  set  itself  at  right  angles  to  the 
direction  of  .iltemating  aerial  currents.  A  brass  tulie 
is  closed  at  one  end  with  a  glass  plate,  behind  which 
is  a  slit  tliroiigh  which  pivs  rays  of  light  from  a  lamp. 
A  light  mirror  with  attached  magnets,  such  ns  are 
used  for  reflecting  galvanometers,  is  suspen<led  by  a 
fine  silk  fibre  so  that  the  liglit  from  th<-  slit  is  incident 
np(m  it  at  an  angle  of  -15°,  and,  after  reflection,  passes 
out  through  thi!  siide  of  the  tube  by  a  glass  window. 
A  lens  is  --o  placed  as  to  throw  an  imase  of  the  silt 
upon  a  scale.  The  opposite  end  of  the  tube,  prolonged 
to  a  distance  e<|ual  to  that  between  the  slit  and  mirror, 
is  clo-icd  by  a  diiiphnigm  of  tissue-paper.  A  sliding 
lube  extends  for  sonic  di-'taiice  beyond  this.  If  the 
instrument  is  exposed  to  sounds  whone  half-wav«^ 
length  is  equal  to  the  distance  from  tlie  slit  to  the 
tissue-paper  diaphragm,  nodes  are  formed  at  each 


16 


SCIENCE. 


[Vol.  L,  No.  tJ 


enil  of  the  lub<\  and  the  mirror,  being  half-way  t>«- 
tweeii  those.  Is  at  a  loop.  Hence  il  tendii  to  set 
Itself  at  right  tingles  to  the  vibratory  motion.  This 
tendency  Is  opposed  by  the  magnetic  forces;  but  the 
imsse  on  the  scale  shift:)  it.s  )K)ailion  through  a  dis- 
titnce  proportional  to  the  Intensity  of  the  a<'tion. 
The  instniim'nt  reveals  un  enormous  disproportion 
between  sounils  which,  when  heurd  consecntively, 
appear  to  be  of  the  tame  order  of  niatniitnde.  — 
[PhU.  maij.,  Sept.,  1882.)     c.  li.  c.  "  (4 

Optica. 

Absorption  spectra  of  oxone  aiid  pernitric 
acid.  —  The  plai'es  iif  I'leveii  nbsionition  bands  due  to 
o/,one  are  e!itiiloj;uiM|  by  M.  J.  1,'happuis  aoconling  to 
wave-length.  Of  these,  by  far  the  most  intense  are 
those  having  the  limits  /t  =  tWO.3  to  .■>(»:!.■')  and  X  = 
577.0  to  .100.0,  which  are  No».  2  and  :)  of  the  table; 
next  in  intensity  is  X  =  535.0  to  527.0,  which  is  No.  !> 
of  the  table.  These  bands  were  observed  in  light 
which  had  traversed  a  tube  4.5  m.  long,  containing 
oxoniied  oxygen  prepared  at  the  atmospheric  press- 
ure and  a  temperature  of  l.i"  C  Variations  of  length 
of  tube  and  piussure  of  iras  were  accompanied  by  a 
variation  iu  the  intensity  of  the  ab.sorption  band.s. 
such  that  the  effect  produced  seemed  proportional  Ui 
the  <|aantity  of  ozone  traversed  by  the  light.  A 
lowering  of  temperature,  however,  produced,  indi- 
pendentlyof  change  in  density,  an  increased  intensity 
of  the  bands.  M.  Cbappuis  succeeded  also  in  observ- 
ing the  al)Sorption  spectrum  of  the  blue  lii|uid  which 
is  obtained  by  compressing  a  mixture  of  carbon 
dioxide  and  o7.oue,  in  wliich  he  found  the  two  char- 
Rcterlstic  bands  No.s.  '.!  and  .'1  near  D;  the  absence  of 
the  others  being  attributed  to  the  .small  quantity  of 
the  llcjiiid  used. 

If  the  smallest  iiuanlity  of  nitrogen  were  present  in 
the  lube,  other  bamls  of  a  greater  intensity  appt'arcd, 
which  M.  Hautefciiille  and  the  author  wi're  led  to  at- 
tribute to  an  oxygen  I'ompound  of  iiilrogen  richer  in 
oxygen  tlian  nitric  aejil.  and  to  which  I  hey  gave  tin- 
name  pernitric  acid.  The  stronger  of  the  bands  were 
readily  seen  in  a  lube  no  longer  than  0.1  ni.  Theeight 
bands  attributable  to  this  substance  are  tabulated  and 
described. 

In  tlie  secoml  part  of  his  paper,  the  author  gives  a 
discussion  of  the  Ix-aring  of  bis  discoveries  on  the 
telluric  lines  of  the  solar  spectrum,  with  the  convic- 
tion that  the  lines  'J,  :!,  ami  5  of  ihe  ozone  spectrum 
are  present  In  the  spectrum  of  the  stm  when  at  the 
horizon.  That  a  part  of  the  cause  of  the  blue  color 
of  (be  sky  is  the  presence  of  ozone,  is  also  indicated, 
—  (.Aiu;-n.  tie  itliyn.,  Nov.,  1SS2.)     c.  .«».  H.  [5 

Reflection  of  '  actinic '  rays.  —  M.  ile  Chardon- 
net  flnds  that  silver  alone,  of  a  large  number  of  solid 
and  li<|uid  bodies,  exerts  an  elective  absorption  on 
light  of  short  wave-length.  Polishing  a  body  does 
not  alter  its  action.  —  {Journ.  de  phy».,  Dec,  1682.) 
v..  ».  n.  (6 

Sacchaiimeter.  —  Note  by  Jf.  11.  Dufet  on  M. 
Laurent's  recent  modification  of  bis  form  of  Siiccha- 
rimeler,  by  adding  an  absorbing  plate  of  bichromate 
of  potash,  whereby  a  source  of  white  light  may  be 
useil.  —  (yoiirn.  (/e;)/iv.s.,  Dec,  18.»<2. )     c.  s.  ii.         [7 

t  Photometry.) 

Stellar  photometry.  —  In  a  discussion  of  the  ac- 
eumcy  attainable  by  tlie  use  of  a  neutral-lint  wedge 
of  glass  for  the  delemilnatlon  of  stellar  magnitudes, 
Prof.  Pritchard  flnds  that  careful  measures  ought 
not  lo  he  in  em)r  more  than  one-lliirteenth  of  a 
magnitude,  fie  also  finds  reason  to  believe  that  the 
ordinarily  .tssumed  law,  that  the  brightness  of  a  star 


is  directly  proportional  to  the  sijuare  of  the  ap<'rtur 
of  the  observing  telescope,  may  lead  lt>  sensible  error 
The  paper  conWlns  a  table  of  dilTercnces  of  magnU 
tudes,  as  determined  by  himself,  compared  with  Ihi 
same  quantities  derived  from  the  Harvard  observ* 
lory.  —  {Month,    not.    nty.    aitr.    hoc    \ov.,    I88i.j^ 
c.  s.  u.  [8 

Photometric  measurementa  of  the  sun,  moon,, 
and    electric    light  —  .ieeordin^'   to   tlie   me.tsur 
ments  of  I'ouillcl,  the  sun  is  radiating  7,0<Xt  liorse 
power  iHir  sqmire  foot  of  its  surface,  or  .'jO  horse-iwwe 
per  s<|uare  inch.     Sir  William  Tiiomson  states  UiM 
the  normal  current  through  a  Swan  lamp  giving 
candle-power  is  1.4  ampen's,  with  a  jioleiilial  of  .JO  to] 
41  volts.     Hence  the  actual  work  is  (11.*)  ampere-volM,I 
or  watts  (srvcalledl.     Dividing  by  74(1,  we  find  .OS" 
horse-power  tor  the  elei'lric  activity  in  a  Swan  lami>.| 
The  fllament  is  Z.'>  Inches  bmg,   and   .01    inch   In 
diameter:  hence  the  area  of  the  surface  is  .11  of  i 
square  inch,  and  the  activity  at  the  rate  of  ."-j  horse-' 
power  per  square  inch.      Therefore  the  activity  of  the 
sun's  radiation  is  about  (17  tinie.s  greater  tlmn  that  (  " 
a  Swan  lamp  for  an  equal  area. 

An  experiment  on  sunliglit  compared  with  an  oh 
servalion  on  moonlight  made  by  our  author,  has  led 
him  to  conclude  that  the  surface  of  the  moon  radi^ 
ates  something  not  enormously  different  from  one 
third  of  the  light  iiieident  upon  it.    The  moonlight  afl 
the  time  and  place  of  the  otoervation  (York,  e.arl;^ 
in  September.  18.S1,  about  midnight,  near  the  tlm4 
of   full   moon)  was   found  to  be  equ.il  to  that  of 
candle  at  a  distance  of  2;iO  centimetres.     The  lumlfj 
nous  intensity  of  n  cloudy  .sky  was  found,  about  lO 
A.M.  in  York,  during  the  meeting  of  the  British  as-' 
sociation,  to  be  such  that  light  from  it  tiiroiigh  an 
aperture  of  one  inch   area   Is  equal   to  about  one 
candle. 

An  experiment  on  sunlight  last  December  showed^ 
at  one  o'clock,  the  sanllgbt  reaching  the  aiilhor'l 
house  lo  be  of  such  brilliancy,  that  tlie  amount  com-j 
lug  through  a  pinhole  in  a  piece  of  paper  .09  of 
centimetre  diameter  produced  an  illumination  equi 
to  (bat  of  126  candles.  The  area  of  the  candle-flame 
was  2.7  square  centimetres,  or  420  times  the  area  o^ 
the  pinhole,  and  tiierefore  the  intensity  of  the  sun'l 
light  was  equal  to  120  x  420.  or  about  ".lo.tKXJ  that  of 
a  candle-flame.  —  {EIrclr.  rtrhw.  Dec.  2;?.  1882.) 

Sir  W.  Tliomson's  first  calculation  siiowing  that  a 
.Swan  lamp  giving  out  20  candle-power  uses  up  only 
,,',  the  amount  of  energy  of  the  sun  for  the  same  unit 
of  surface  Is  interesting;  but,  if  wi-  Include  the  que* 
tion   of  the  light  obtained,  quite  a  ditTerent  resuU 
will  be  re.'ichetl.     The  total  area  of  the  carbon  filn 
ment,  as  we  have  seen,  is  .11  of  an  inch;  but  only 
half  of  this,  or  .0.55  inch  (equal  to  ..'iO  cenlimetn')J 
can  be  seen  at  once;  and  this  gives  out  20  candle 
power.     Thi!  area  of  the  pinlude  In  the  la-st  observa 
tion  was  .t)06.?  square  centimetre,  and  cave  out  IS 
candle-power.      Hence    -;IjL.  x  ^n'' =  :Wi).  —  the    ia4 
trinsic  brilliancy  of   the  sun  in  terms  of  the  Swan 
light.     The  sun  therefore  radiate*  07  times  the  enJ 
ergy.  but  .35'.l  limes  the  light,  of  the  .Swan  latup,  o^ 
5.4  times  the  liglit  for  every  horse-power  expended. 

In  May,  l.'^7l',  the  writer  conducted  some  nbservt 
tions  on  this   subject  (Proc.  ,lmer.  acacf..  1880,  xv^ 
2:?8),  by  which  it  was  found  on  one  occasion  that  th<[ 
total  brilliancy  of  the  sun.  when  at  an  altitude  of 
25°,  was  (J4,7tJO  i:andle-iwwer  at  one  metre's  distance 
anil  another  time,  when  at  an  altitude  of  40'^,  82,0' 
candle-power.     The  apparent  area  of  the  sun's  dUo^ 
at  this  distance  would  be  .08  centimetres  ;    and 
suming  that  the  area  of  the  candle  flame  in  this  in-^ 
stance  was  2.7  centimetres,  which  could  not  Xw  \t 
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kr  <iut  of  tliv  \vu),  wc  linvt*  ilie  iiiivnsily  of  the  light 
nni  the  sun's  disc  in  ihe  two  instanci'w,  "^J  x  64,- 
» =  2o7.000,  and  320,0<K)  Instead  of  53,000,  limes 
bat  of  the  camlli'. 
In  our  niithor''*  ob.servntlon  tlie  «ltitud<>  of  tlie  siui 
DUld  not  hnvr  been  fur  fruni  12*;  whlcli.  together 
Irilh  tlie  greater  cleanices  of    the  American   skies, 
D»y  have  prodnced  the  laryi'  diacrepanclcs  in  our  re- 
all*.     But  assuming  my  results  to  be  correct,  even 
.  an  altitude  of  40°  the  sun  gives  out  33  limes  the 
MkIiI  of  .•»  Swan  lamp  for  the  siinic  amount  of  power 
Fispeniled.  —  w.  il.  v.  [9 

Oreen  fog.  —  A  possible  explanation  of  this  diffi- 

ililiy  is  offered  by  Mr.  K.  Uunmore.  who  thinks  it  is 

'ae  to  Uie  action  on  carbolic  acid  by  ammonia,  con- 

trting  it  into  aniline.    Both  substances  .ire  generally 

pnt  in  an  emulsion  prepared  with  ammonia:  and, 

• •'  •      '•■    vid-lioiled  emulsion,  the  gelatine 

[11  11    them, —  the   ammonia   from 

:    .         inn,  and  the  carbolic  acid  from 
rhat  lia«  been  used  to  preserve  it  from  putrefaction 
Inring   niauufaeture.  —  {Brit.  joum.   phot.,  Dec.    1, 
'188S. )    w.  n.  p.  |10 

Cold  emiUsiiication.  —  Mr.   A.    F.   Geulain  de- 
method  of  carrying  out  Mr.  Hendei'son's 
I  cold  emulsification.     IIi'  thinks  that  by 

the  carbonate  of  ninmonia,  as  Mr.   llen- 
■  !  -fince  suggested,  this  will  prove  one  of  the 

!"  in  pro<'e^ses  yet  discovered.  —  (Brit.  ioiir». 

ph-l..  l)tn:  If,.  ]^*)i.)     w.  II.  p.  ■     [11 

A   modified   gelatiue  emulsion.  —  Mr.    \V.   K. 
Burton  employ*  a  process  by  which,  in   the  results 
obtained,  the  density  of  the  negative  will   Increase 
early  proportionally  to  the  amount  of  light  received, 
iy  the   ammonia  i>ri>eess  the  density  increases  loo 
pidly  at  first,  while  in  the  long  boiled  emulsion  the 
Hcrvase  is  too  hIow.     But  the  great  advantage  which 
clAims  lies  in  the  fact  that  the  gelatine  which  has 
j^lbrongh  the  ordeal  of  Ihe  operation  necessiiry 
"'ain  seiioiiiveness  is  eliminated.     It  is  ihi*  gela- 
'  he  thinks  givi^s  ri<e  to  many  of  the  i-vil 
1  wliiob  gelatlm-  plates  exhibit,  especially 
I. 'Ilia  is  used.  —  (Brlt.joui-n.pliiit..  Dec.  I.=>, 
U.  p.  [12 

CHEMI8TBY. 
iiienfrul,  phyni.-iil,  ami  inorfjantc.) 

Iieotare    experimenta.  —  Dr.   A.   W.    Hoffmann 

1  a  series  of  lecture  experiments  --iniiliir  in 
>  those  described  in  his  Eiiileltung  in  die 
iiemie.     The  electrolysis  and  formation  of 
><■  acid  are  illustrated  in  a  simple  manner, 
i  improvements  are  introduced  intoexperl- 
uQls    illustrating   the    phenomena  of    combustion. 
Dine   experiments   on   the   volumetric   relations   of 
sea  .ire  suggested,  and   the   analysis   of  ammonia 
Is  made  le*.«  tedioui  in  its  iletails.     A  new  form 
of  .iniinnitu*  is  described,  which  is  intended  to  give 
;  >  lental   illustration  of   the  law  of  Dulong 

—  IBerichte  dmtscli.  chem.  i/eKlhch.,  xv. 
•-'O!. ,      <  .   P.  M.  1 13 

I<ecture  experiments  with  zinc-dust  and  sul- 
pti;ii  — III  the  e\|>erlmenl  which  is  usually  per- 
'  -I.  .1  to  Illustrate  chemical  combination,  instead  of 
tulphur  with  copjht  or  iron  filings,  Sehwarz 
Tan  Intimate  mixture  of  sulphur  and  zinc-dust, 
piitea  il  with  a  luatch.  It  bums  like  gun- 
r,  wilh  *  bright  greenish  flame,  leaving  a  resi- 
/ine  j^dphide.  When  heated  in  a  retort  with 
'  liide,  zinc-dust  is  converted  into  the 
■  rbon  separates  in  the  form  of  soot. 
,.  .    organic   i-onii>ounds  containing  sul- 


phur arc  decomposed  when  heated  with  zinc-dust 
witii  the  formation  of  zinc  sulphide  and  carljon  com- 
jiounds  of  a  simpler  onler.  —  {BerichU  ilciilnc/i.  clicm. 
l/iMelUch.,x\.250r>.)     c.  F.  M.  [14 

Preparation  of  oxygen  at  ordinary  tempera- 
tures.—  When  potassium  permanganate  is  mixed 
with  concentrated  nitric  acid,  M.  GuyanI  finds  that 
oxygen  is  liberated  from  Ihe  permanganic  acid  wilh 
great  regularity,  and  the  action  continues  until  two 
and  a  h.ilf  equivalents  are  set  free.  If  the  apparatus 
is  then  immersed  in  boiling  water,  the  disengagement 
of  gas  is  kept  up  until  altogellicr  three  equivalents 
of  oxygen  are  obtained  from  the  permanganic  acid. 

—  {Bull.  mc.  chem.,  xxxviii.  383.)    c.  r.  m.  [15 
The   double   haloid    salts   of    mercury.  —  For 

the  purjiose  of  obtaining  a  more  ilefinite  knowledge 
of  reactions  whicli  take  place  in  the  formation  of 
double  salts,  M.  Berthelot  has  determined  the  heat 
of  formation  of  certain  double  salts  of  mercury.  It 
appears  that  the  (|uantity  of  heat  liberated  in  tlie 
forinulioii  of  the  anhydrous  salt  is  smaller  than  when 
the  hydrous  salt  is  formed:  HgCI,.  KCl  =  -f  1-*  »; 
Hg  CI..  K  CI.  H,0  =  -f-2*^  7.  The  acid  salt  Hg  I. 
■J  n  I.  sets  free  the  same  amount  of  heat  as  the  salt 
Hg  I.  2  K  I.  Wliili"  the  heat  of  formation  of  the 
three  iialoid  salts  of  potassium  Is  nearly  the  same, 
il  Is  viTV  different  In  the  eorre«i>ondlng  salts  of 
mercury :' Hg CU  =  11"'  ;  Hg  llr,  =  15-' -I;  llgl,= 
•-'1"^  T.  This  inequality,  as  the  author  proposes  to 
show,  is  the  determining  cau.so  of  double  deeoiin««i- 
tlons.  —  I  Bu/f.  sue.  chiiii,  x.wviii.  :l(Jli.  |    c.  r.  .m.  |16 

METALLURQY. 
Neir  process  of  manuiacttiriiig  aluminum, — 
A  mixture  of  alum  and  pitch  Is  calcined,  retorliHl. 
iukI  lea«lied.  The  residue  contains  ,S4  per  cent  of 
alumina,  while  the  old  process  yielded  only  H.5  jier 
cent.  The  alumina  is  then  made  Into  the  chloride; 
and  the  chloride  is  treated  with  sodium,  in  the  usual 
way.  to  obtain  the  metal.  The  process  ii.is  been  in- 
vented bv  Mr.  James  Webster  of  Holywood,  England. 

—  (K/i//. 'm/n.Jiruin.,  Dec.  2:1,  188L'.)     It.  II.  K.         [17 
Fine  gold  from  chlorination.  —  Gold  produced 

from  the  mines  of  the  Canada  ciuisolldated  gold  min- 
ing eoiiipany  by  Mear's  I'hiorination  process  is  reported 
to  be  the  finest  ever  received  by  the  V .  S.  mint. — 
(JTiiff.  nun.  joiirn..  Nov.  l.S,  ISSi.)     ji.  ii.  n.  |18 

Improvements  at  Batopilas  in  silver  amal- 
gamation. —  The  losses  of  hO  oz.  per  ton  in  the  tails 
by  till'  old  arrastras  have  been  reduced  to  f<  or.,  per 
ton.  The  improvements  consist  of  pan  amalgamation 
for  the  first  and  second  class  ore,  coiicentralion  fol- 
lowed by  pan  amalgamation  for  third-class  ore.  The 
loss  in  mercury  h.is  been  reduced  at  the  same  time 
from  '.'7  percent,  as  incurred  by  the  arnistra,  to  24 
per  cent  with  the  pan.  —  {Eni/.  min.  journ.,  Nov.  18, 
1882. )    R.  H.  B.  (19 

OBOLOOY. 

Litbology. 
Some  Himalayan  melaphyrs.  —  Col.  C.  A.  Mc- 
Mahon  has  made  a  microscopic  examination  of  certain 
trajis  regarding  whose  origin  some  doubt  had  been 
expressed.  The  prevailing  tendency  had  l>een  to 
hold  that  they  were  sedimentary  rcKks  melamor- 
phosed;  but  McMahon  holds  that  his  mieroscoplc  re- 
searches afford  abundant  i>roof  that  they  are  altered 
basaltic  lav.is.  Two  jilates  accompany  the  p«p<>r, 
which  indicate  either  a  very  low  grade  of  art  or 
a  very  small  appropriation.  —  {Bee.  yeol.  nurr,  fniUa, 

i.><'*2,  XV.  IV).)   M.  E.  w.  [ao 

Roclu  classified  by  formations.  —  I'rof.  E. 
Itenevicr  had  published  iii.'  lollowing  classification. 
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IVot-  1.,  No. 


which  he  rcgnrd!!  n-*  a  iiiittiritl  one;  ntiil,  although  many 
will  not.  be  disposed  to  ugruo  willi  him,  it  contnins 
certein  eleiiient«  of  viiliio. 


Pfiatenwcnonii 
rock*. 


Ortanosimoni 

TOOU. 


rwki. 


Pyrogrnoai 
nxilu. 


(TrypoKenoOfl 
roiika. 


Cliutofffnoui 
rocu. 

Psacnmogonotw 
ro«k>. 

llyotfvnouA 
rucka. 


rock". 


Sflrroiitoi^nout 
rutiks. 


IOnivel«. 
Brocctiui. 
CoMKluravrsle*. 
fBHud. 
8aoilMlon«. 
y.i.in>ltc. 

kit. 


.V|.... 

Stnceuiia  lolcruiiluKcnouv 

r.„  I,.. 

1  '•  mtcronto^ 


I'byu>grnou« 


(  i 


Hiklogi'neout 
rouka. 

Cn?notf'»nouii 
rook». 

PblotinvuDous 
rock*. 

CbyAioifenouB 
rockn 

Attirogcnoua 
rucka.  ' 

I  Urnnllolil  rucka.  | 

Cryatnlllnc 
aolilaU. 


a     1  HttuhH-i>». 
I  FuFslI  curbotia. 


-ka. 


Ciilicrvlluii*. 

I'I'ulKva. 

(junrtx,    rnlrlt*.    aldcrite, 

barilo,  lluurltc.  pbuapbu- 

rlli%  I'lc. 
TrtichytiL*  hivna. 
Itnuikltlc  liivua. 
Kiirlllc  Idv.u. 

^■  -claa. 


)il.. 


ttlna  aclilal«. 
,cl>laU. 
M.  B.  W.        [21 


[Arch.  se.  phya.  nat.,  1882,  July  15.) 

Meteorites, 
The  Dresden  meteorites. —  .'V.  Purgold  gives  a 
list  of  the  foriy-five  »peciiupns  of  nieleipriles  in  the 
Dresden  museum,  adding  u  brief  description  of  each 
specimen.  Following  Tschermak,  the  meteorites  arc 
arranged  according  to  the  followLng  clnssification :  — 
I.  Meteoric  stones. 

1.  Anortliite  and  angite.     Iron    rarely   seen. 

EuUrilc. 

2.  Olivine,    hronzite,    en.itatlte.      Iron    rarely 

seen. 
'6.  Olivine  and  bronzitc  with  Iron.    Cliondrite. 
II.  Meteoric  iron. 

4.  Silicates  and  meteoric  Iron  forming  a  granu- 
lar tnixtiire.     Me-o«lderlte. 
6.  Meteoric  Ipmi  porpbyrilii-.nlly  enclcsing  crys- 
tals of  slllcnles.     Pallasile. 
6.  Meteoric  Iroti. 

(Ablinndl.  gvHttUrh.  Mk,  1882.)  M.  K.  w.  [22 
The  Pallas  iron.  —  Dr.  Stanlsl.is  Meunier  li.is 
mode  a  rccvnt  study  of  a  speciinpii  of  the  ei'lebrated 
iron  olivine  meteorite  fouml  by  f  alias  at  Kr.tsnjarsk, 
Siberia.  He  regard.s  the  biruelure  of  tlli^  meteorite 
as  a  vein-form  .-iniilar  to  the  lenesliial  veins  com- 
monly known  as  _;i7on«  en  cucnrdi:!'.  The  pyrrhotite 
In  this  he  seems  to  reg.ird  as  derived  from  the  iiickel- 
Iferons  iron  by  the  action  of  Hiilpliiiretted  hydroiren. 
On  account  of  this  derivation,  be  claims  that  this  me- 
teorite should  be  separated  from  the  others  enclosed 
under  the  pallasilcs  by  Gustav  Kose.  —  [Voinjit'K 
renduii,  xcv.  u;is. )    m.  k.  w.  [23 

Pusion-struotures  in  meteorites. — In  this  ali- 
straot  Mr.  K.  U.  Weichmann  liolils  Iliat  tlie  supposed 
organic  forms  described  by  Dr.  Otto  llaliii  from 
meteorites  are  '  fusion  structure?,'  that  is,  formed 
by  the  cooling  of  the  Tneteoriie  from  a  state  of  fus- 
ion.   This  view  was  taken  by  Prof.  Kengott  in  1808, 


when  he  described  these  structures  in  the  KnyahliiJ 
meteorite,  the  one  in  which  Hahu  found  most  of  lu 
so-called  moleoric  corals,  crinoids,  etc.     Juilginj;  frol 
the  abstract,  the  completed  paper  of  Welchnmiiii  ' 
contain   much  Interesting  matter.  —  (Cruris.  A. 
acoO.  »c.,  1882,  i.  U>:l. )     .M.  E.  w.  [S 

METEOROLOGY. 

The  hnrrioane  of  Oct  20,  1882.  — The  obserf 
tory   of   M.iiiilik  lia.s   publlshnl  a    .^luiill    monu^rafl 
conlalnini:  n  detuili-d  account  of  this  disastrous  stor 
It  is  rnru  that  a  storm  of  Ihi.s  natuiv  passes  so  nt! 
an  ol)«ervaiory  efpiipped  with  self-recordiiiK  luslr 
menls.  as  In  this  iimanco.     The  centre  of  the  stor 
moved  almost  exactly  over  Manila,  wliicli  gives  th 
report  peculiar  value.     It  contains  a  chart  of  tl 
record*   of  the  several  meteorolo!;icaI   in»trumen| 
and  diagrams  illustrating  tlie  progress  of  the  hur 
cone.     The  observations  recorded  as  the  centre  of  III 
depression   was   passing   are   espeoi.nl ly   notewortb| 
The  jiressure  experienced  a  rapid  full  of  24  niillixn 
Ires  ill  :!1  hours,  and  a  correspondingly  nipld   ri»_ 
the  temperature  rose  fmm  i'<°  to  :'1°  C.  in  forty-fi» 
minutes,  and  fell  with  equal  rapidity;  while  the  rel 
live  buniidily  dropped  from  KMi  to  5:t  per  cent  in 
same  short   lime,  and   rose  :u;aln.     The  velocity 
the  wind,  which  was  .">4   inelies  per  second   (aba 
\2I>   miles  per  hour)  immediately   before   and   after 
the  pas.sa^e  of  the  centre,  was  ti  (or  two  minutes  onlj 
before  the  change  of  its  direction.     The  diameter) 
the  vortex  was   about   15  miles,  and   its  velocity  i 
translation  lit  miles  an  hour. — w.  u.  [i 

|.\n  ab-'tiacl  of  the  .lesuit  observations  with  fuIU 
details  .inii  diagrams  is  given  in  another  part  of  tb 
week's  Lssue.) 

Exposure      of      thermometers.  —  Expcrlmenl 
made  by  Dr.  Gill  at  the  Cape  of  Good   Hope,  wlti^ 
the  Stevenson  shelter,  Glalsber  stand,  and  a  wlndotj 
screen,  show  large  differences  in  the  records  of  max 
mum  and  minimum  tciupernliire.     An  extreme  dt 
fercncv  of  0.2'^  is  found  In  the  annual  value  for  18 
of  the  range  between  the  niaxiniiim  and  minimu 
readings.     Experiments  made  by  Rev.   F.   \V.  Slot 
witli  the  bteven.sim  and  metallic  shelters,  favor 
latter;  but  care  wa.s  not  taken  to  have  the  shell 
of    the   s.ime   size,    and    the   Instruments   sfmll* 
placed  wiihiri  them.     There  is  much  nee(l  of  alt 
lion   to  the  subject  of   unlforinily  of   theri)ion)et| 
exposure,  especially  in  this  country.  —  {Qum;l.juu 
mfU-or.  HOC,  July,  18,S-2.)     w.  u. 

The  aurora.  —  M.  Angot  considers  that 
records   of    auroral    phenomena    disllnelly 
diurnal,  annual,  and  secular  periods.     Ili^ 
coiifirai   the  electrical    theory   of  ihe  origii 
aurora,   as    elaborated   by   Edluiid,  —  {Lum  .  Meet 
Dec.  10,  23,  1S82. )     W.  U. 

PHYSICAIj  QEOORAPHY. 
Terraces  and  beaches  about  Lake  O  Vta^o, — 
J.  W.  Spencer  continues  his  studies  in  fao.i 
region  of  the  former  connection  of  Luke- 
Ontario,  and  finds  evidence  of  post-gliui  • ' 
mergence  1,7(X)  feel  above  present  sea-lev. 
Lakes  inu-t  ihen  have  been  conllucnl,  an 
with  the  sea  by  several  outlets,  —  Si,  La»  i 
hawk,  southward  from  Cayuga  and  Sein'' 
and  liy  sevi'nil  paths  southward  across  (>ljiio. 
beaches  corre»|Hinding  to  Ihe  level  of  these  <>  M  outlets 
ore  believed  to  be  the  most  conspicuous  ••  nd  wlde- 
spreail.  Tlie  •  Arlemesin  gravel'  Is  regarded  .  n  a  shore 
deposit  of  the  subsiding  Like.  Shore-ice  is  o  jnsldered 
an  imporlant  agent  in  building  the  beaches.  —[Amer. 
journ.  sc,  Dec,  1882.)    w.  M.  D.  [2B 
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High  river  terraces  of   eastern   Coonecticut 

■Following  the  work  of  Prof.  J.  D.  Diiim  {Amcr. 

^jouriu  »c.,  X.,  ISlo,  42V').  B.  K.  Koons  expluiiis  the 

silion  of  several  terraces  as  depciulhig  on  ice-dams 

iurini;  ibe  decline  of  the  glacial  period.  —  (Amer. 

r^ourn.  sc,  Dec,  1SS2.)    w.  M.  l>.  [29 

Soutb^vard  discharge  of  Iiake  Winnipeg.  — 

Prof.    J.   D.    Diin.i  decides   ii!.!ainst   Wiiiclicirs   and 

Upbam's  view,  that  the  former  soulliern  overflow  of 

Lake  Winnipeg  w.is  ilue  to  a  northern   ice-barrier; 

■knd  in  favor  of  Warren'ii  and  a.  M.  Dawson's  cxpla- 

Rnation  by  n  ob.-inge  of  level,  cbietly  a  northern  de- 

I  pression,  because  the  old  lake-shore  i»  no  longer  level, 

but  tilopes  to  the  north  with  the  general  slope  of  the 

adjoining  plateau.  —  {Amer.  journ.  «c.,  Dec.,  1882.) 

w.  u.  D.  [30 

Temperature    of    Wiaoonsin    laJces.  —  E.    M. 

Gifford  and  G.   W.  Peckhatn  found   a  bottom  tem- 

erature  atWi  ft.,  of  42°  F.  through  the  summer  and 

9°  or  lower  in  Ihe  winter.  —  [Trans,  Wttc.  acad..  v. 

ns,)    w.  M.  P.  (31 

OEOOBAFHT. 

(.Arrtic.) 

laxplorations  in  Alamka.  —  Drs.  Arthur  and  Au- 
el  Krause  of  the  gcosraphical  society  of  Bremen, 
rho  undertook,  under  the  auspices  of  the  society,  in 
^681,  to  make  explorations  In  Alaska  and  the  neigh- 
oriiood  of  Bering  Strait,  have  returned,  and  made 
heir  preliminary  report  to  the  society.  In  the  spring 
ISM  they  took  passage  on  a  small  schooner  for 
rr  "    niit,  and  were   landed   near  St.  Lawrence 

■'  shores  of  the  Chukchi  Peninsula.     Here 

ti ,  ...L  the  summer  in  exploration,  returning  to 

xa  Francisco  in  autunui,  and  thence  proceeded  to 

llii.'^ka.     The  winter  was  spent  at  a  trading-post  on 

'^ilkoot  Inlet  at  the  head  of  Lynn  Canal,  in  lat.  50° 

.,  and  long.  135°  W.    Last  summer  Dr.  Aurel  Krause 

rr- "  '  to  Germ.any.  tia  Panauja;  and  in  October 

I  •  1-  followed  him  by  way  of  the  line  of  the 

L-N  ..  I'.iriti,-  railway.     They  brought  very  exlen- 

pivc  A  oalaloguo  of  the  ethnologlca  lias 

•t  i  .i  by  the  society.     The  natural-history 

itcriAl  lias  been  assigned  for  study  by  the  director 

of  tli<;  Bremen  museum  as  follows :  crania,  to  Prof. 

'Welcker;  echlnodenns,  to  Prof.  IL  Ludwig;  fish,  to 

Dr.  F.  Uelnclie:  ilecapod  crustaceans,  to  Dr.  F.  Kirh- 

tcrs;  hydroids  and  polyzoa,  to  Ilerr  Kirschenpauer, 

riamburg:   n-pliles,  to  Dr.  J.  G.  Fischer;   Prof. 

etzger  takes  the  amphimids  and   isopods:    Poppe, 

~    ppi-pods;  Dr.  P.  C.  Hoek  of  Leiden,  the  cirri- 

Ikncl  pycnogonida;    Dr.  Marenzeller,  the  anne- 

f;  Prof.  r.   Heller,  the  tunicates;  Dr.  F.  Karsch, 

be  »pid<?rs  and  myrii»iM)ds;  Dr.  \V.  Peters,  the  mam- 

ils;    Director  b|>:iiigel,  tlie  amphibians  and  zephy- 

reans;  Dr.  Hartlaub,  the  birds;  Drs.  Krause  and  von 

Martrn*,  the  mollusks;  Dr.  Aurel  Krause,  the  fossils; 

■  ical  collections  are  divided  among  Drs. 

1  liler  of  Halle,  Gottsche,  and  Hagena. 

of   the  west  shore  of   Bering  Strait, 

■'d  between  the  bead  of  Lynn  Canal 

|li  '  s  of  the  Yukon,  of  the  East  Cape  of 

^•nd  various  harbors,  have  already  been  issued 

a»  by  the   explorers,  in  the  Deutsche  geo- 

blittter.      On  Nov.   4,    Dr.  Aurel  Krause 

fore  the  Gesellschafl  fiir  erdkunde,  Ber- 

iT'linkit  Indians  of  Alaska.     The  prepnra- 

the  final  rei>orls  will  naliu~illy  take  some  time; 

•  society  is  ttj  be  congratulated  on  its  succe>*sful 

[in  a  region  so  difficult  of  access,  and  so  distant 

tie  base  of  operations.  —  (Deutsche gconr.  lAall., 

■"1882.)     w.  u.  D.  [32 

Arctic  whale&shery  in  1882  —  The  '  catch '  of 


the  Dundee  whaling-fleet,  eight  steamers,  amnuuld 
to  seventy-nine  whales,  affording  about  nine  tons  oti 
blul>ber  each,  equivalent  to  about  o,U00  bbls.  oil  and 
100,000  lbs.  baleen.  Last  year,  a  much  more  'o{ien' 
season,  only  forty-seven  whales  were  obtained.  In 
llie  Bering-strait  region,  the  San  Francisco  fleet  ob- 
tained a  fair  reward  for  their  exertions  in  the  form 
of  2I.Ou4  bbls.  oil,  3i:i.lOO  lbs.  baleen,  and  Kl.tlOO  lbs. 
walrus-tusks.  The  fleet  numbers  al)out  thirty  salL  I 
aiul  the  value  of  the  '  catch  '  reported  is  about  fOUO,.  ' 
00(.t.  The  species  pursueil  in  these  seas  are  Bulacna 
myslicetus  L.  {bowlieml  of  the  Pacific  whalemen,  and 
rlijht  whnle  of  the  North-Atlantic  whalers),  and  B. 
Sieboldii  Gray  (known  as  the  Pacific  right  whale). 
The  whalers  resort  to  '  walruslng  '  in  I5ering  Strait  in 
default  of  whales;  but  in  good  seasons  little  walrus- 
oil  is  taken,  and  most  of  the  tusks  are  purchased  b; 
barter  from  the  natives  of  the  region.  —  w.  ii.  d.  [33 

(4/Hco.) 

German  exploration  in  Africa.  —  In  the  port  * 
nine  years,  the  German  African  association  has  sent 
six  expeditions  to  the  Kongo  region,  at  a  total  cost  of 
£22,000.  The  first,  under  Gussfeldt  ( 1^73-70),  went 
to  the  Loango  coast,  north  of  the  Kongo.  Althou^ 
not  penetrating  far  into  the  interior,  this  trip  alone 
cost  £10,500.  All  the  other  expeditious  entered  at  | 
S.  Paolo  de  Loanda.  Pogge  ( 1875)  advanced  700  mile* 
eastward  to  Kaweuda,  the  chief  towji  of  a  region  •• 
large  as  Germany,  ruled  by  the  Muata  Tauvo  (king) , 
named  Shanama.  Mohr  died  at  Malandjc,  the  moat  | 
advanced  Portuguese  trading-slatiou,  200  miles  from  , 
the  coast.  Schiitt  (1^77-71))  reached  the  Chikapa 
Kiver,  500  miles  inland.  Buchner  ( 1S7S)-S0)  went  also 
as  far  as  Kawonda,  staying  there  six  months;  and  on 
returning  early  in  1S.S1.  met  at  Malandje  the  latest 
expedition,  still  in  the  tieid,  under  Pogge  and  Wiss- 
mann.  Finding  the  road  to  the  Mnato  Yanvo's  town 
(Kawenda)  closed  on  account  of  his  difficultiet  with 
the  neiyliboring  and  aggres.sive  Kioko,  Pogge  and 
Wissmaun  turne<l  north-east,  and  were  last  heard 
from  among  the  Tu.shilange  people,  at  the  towns  Mu- 
kenge  and  Kingcnge,  on  the  river  Ruru  (Lnlua). 
They  intended  going  on  past  Lake  Mukamba  to 
Nyaugwe,  on  the  Lualawa  (Lualaba).  lat.  4j°  S.,  long. 
2t4°E.,  whence  Wissmann  was  to  proceed  to  Ihe  eaat 
coast  if  possible,  and  Pogge  would  return  wrstwanl. 
[Wisaman  arrived  at  Zanzibar  last  November.] 

The  region  consists  of  three  physical  divisions:  the 
littoral  sloi)e,  barren  and  dry,  with  short  rivers  run- 
ning wetitward;  the  niuuntaiu  l>elt;  and  the  southern 
part  of  tlie  Kongo  l)asin,  of  undulating  or  billy  sur- 
face, well  wooded  or  grassy,  cut  by  very  numerou* 
rivers  generally  running  northward,  and  nearly  all 
with  the  syllable  Lu,  Ru,  or  Ku  in  their  names. 
This  district  has  a  rainy  season  from  September  to 
April,  with  a  temperattire  from  03°  to  81°  F.  The 
dry  season  is  occasionally  as  cool  as  45°.  The  hippo- 
potamus is  the  only  large  animal  seen;  other  large 
game  is  very  scarce.  —  {Froc.  geogr.  me.  Land.,  Nov., 
1882,  map.)     vi.  M.  n.  [34 

Upper  Senegal  and  Niger. —  Commandant  Gal- 
ieni  was  cliarged  by  the  Governor  of  Senegal,  in  1880, 
with  a  mis.siou  of  exploration  in  western  -Soudan,  and 
with  powew  of  treaty  to  induce  the  Sultau  Ahmadou 
of  Segu  to  ploc-e  the  Niger  within  his  dominions 
under  Frencli  protection.  The  oxpe<lition  left  St. 
IjouIs,  .Ian.  :10.  lf>80.  and  began  its  work  of  explora- 
tion beyond  Bafulabe,  where  the  Senegal  branches, 
on  March  30  following,  .\scending  the  Ba-khoy 
bniiich,  the  village  chiefs  accepted  French  protec- 
tion; and  by  Mount  Kita  a  fort  was  built  to  serve  as 
on  advanced  outpost.     Here  the  party  divided ;  Lieut. 
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Talliferf  coiiij!  by  Miirgiilu  and  Kuiuakbanii.  ittiil 
Gallienl  crossing  eastward  to  the  Ita-ule,  to  oieet 
again  at  Bammako  on  the  Niger.  Vulli6re  oci'uni- 
plinhivl  his  journey  successfully;  but  Ihecoinniandant 
was  .-ittai'kiMl  at  Dio,  on  May  11.  by  l.'HiO  Hamhiira^, 
and  aftrr  n  luird  fight  ;ind  heavy  iuss  e.scupeil,  Irav- 
liig  Ills  suppliiw,  unil  joined  Viilliere  an  planned. 
Then  crossing  in  the  riu'lu  bank  of  the  Niger,  the 
whole  party  descended  toward  Segn,  but  were  de- 
tained at  ^ango,  some  leagues  from  the  capital,  for 
ten  months,  by  order  of  the  Sultan.  Here  thoy  suf- 
ered  grenlly  from  privation  and  fever,  till  at  last, 
concluding  a  favorable  treaty  with  the  Sultan  afti.-r 
many  palnhran.  they  turned  hack  March  21.  1881,  re- 
turning as  ValliJjre  had  entered,  and  reaching  St. 
Louis  on  May  li.  The  country  was  found  to  be  but 
moderately  mountainous:  the  highest  point  was  by 
Kumakhantt,  7.50  met.,  the  divide  here  belncen  the 
JJa-khoy  and  Niger  being  -150  met.  The  Niger,  where 
followed,  was  about  3iX)  met.  above  sea-level.  The 
rainy  season  lasts  from  .lune  to  December,  file  rest  of 
the  year  being  dry.  Many  details  are  given  eoneern- 
Ing  the  best  routes  for  road-construction  into  the  in- 
terior. —  (Bull.  xiir.  (jvo'jr.  Paris,  map.)   w.  M.  P.   (35 

Expedition  to  the  Kuengo.  —  This  weMernniost 
of  Ibr  large  southern  b^lnl'be^  of  the  Konjo  has 
been  vj.-lted  by  v.  MecbuH  betwei-n  l;il».  5-  and  t>°  .S. 
He  entered  ftn<l  returni'.l  by  .S.  I'aoln  de  Luanda.  On 
roacliing  the  riv^r,  he  descended  it  to  within  about 
100  mill's  of  Its  junctiim  with  the  Kon;;o.  when  be 
'  WM  obliged  to  return  by  the  fear  his  men  felt  for  sup- 
posed cannibals  beyond.  The  river  wa<  1,<KH>  to  l,SO(l 
paces  broad,  enclosid  by  luiturlani  fore?l<  in  ,i  well- 
marked  valley.  Von  Meehow  relumed  to  liermimy 
early  in  1S81.  —  ( Ter/i.  ;/Mf H«cA.  rrdk.  lierlin,  Ix. 
1882,  17.5.)    w.  .M.  I).  |36 

Reported  lake 'west  of  Albert  Nyaiiza.  —  .Mr. 
F.  Lupton.  governor  of  Ibe  K^y|'tii^ll  proviiii:e  IJahr 
el  Ghaisal,  write.s  mi  .luly  27,  Ls'*:!,  of  the  reported 
exisleni-e  of  a  great  lake,  as  large  as  Victoria  Nyan/.a 
(Ukerewe),  alibut  lat.  3°  40'  N.,  long.  2.3=^  E.  Tlie 
Barbiia  |»-ople,  living  on  its  ea.*tem  *hores,  are  said 
to  make  a  three-^lay^'  voyage  .icross  the  lake,  ami 
obliiin  from  the  tribes  on  the  western  side  lieads  and 
wire  of  European  make.  Mr.  Lupton  thinks  the  Uelle 
flows  into  this  lake,  and  that  its  outlet  joiiiK  the  Korigii. 
—  (Prof.  !/eO!;r.  .iroc. /.«|/l(^.  Nov.,  18S-.)    W.  M.  I).    [37 

BOTANY. 

(Structural  and  i>hi/nlalo^ieal.) 

Ctaenxical  character  of  living  protoplasm.  — 
In  18S1  Loew  and  Hokorny  published  an  Interesting 
paper  on  the  effect  produced  by  very  dilute  solutions 
of  gold  and  silver  on  living  cells.  The  protoplasm 
soon  becomes  distinctly  colored  by  reduceil  gold  or 
silver,  whereas  dead  protoplasm  gives  no  such  re- 
action. The  present  paper  by  the  author  first  namcil 
adds  a  few  details,  and  attempts  a  fuller  e.\planation 
of  the  phenomena.  A  single  milligram  of  a  salt  of 
sliver  or  gold  is  dissolveil  in  a  litre  of  water;  and  the 
minute  object  —  for  instance,  a  few  threads  of  a. fila- 
mentous Alga — is  placed  in  the  whole  amount  of 
liquid.  The  reactions  described  by  the  authors  are 
not  seen  when  the  object  !:<  treated  with  the  reagents 
in  a  more  concentrated  form,  or  In  a  smaller  ijuantity 
of  liquid.  Under  conditions  wholly  favorable  to  the 
reaction,  llie  protoplasm  becomes  tingi'il  with  faint 
color  in  a  short  time.  VVlieii,  however,  a  cell  contain- 
ing protoplasm  which  has  been  destroyed  by  chemical 
or  mechanical  means  is  subjected  to  ihe  same  condi- 
tions, no  change  of  color  Is  observable.  The  reaction 
is  assumed  to  be  due  to  the  presence  of  one  or  more 
tnembers  of  Die  aldehyde  group  in  the  living  proto- 


plasm. The  authors  call  atleutloii  in  their  first  pspui 
to  the  singular  fact  thai  ccrlain  Alga*-  failed  to  give 
tbisreaetion.  —  (flot.  2cit..  Deo.  I,  1882.)    Q.  L.  o.    (3S 

Some    leaf-movements    and    light  —  To    ex- 
l>res!i  ilie  greater  longiliidinal  growth  upon  the  uppe 
than  the  lower  side 'of  a   pari,    by    which  the  part 
bends  downward,  the  term  epinasty  has  been  u.sed 
Detmer.  by  experiments  on  germinating  plants,  has 
become  convinced  lluit  the  epinasliu  movements  of 
leaves  are  wholly  deiK-ndent  on  light  ;  and  ho  pn 
[Ktses  a  new  term,  photo-epinosty,  in  part  place  of  tlii» 
olderone.  —  (Bot.  jei7.,  Nov.  17.  1882.)     ti.  I,,  o.     (39 

Bpinasty  of  leaves  results,  according  to  K.  Mcr, 
from  tile  more  rapid  ilevelopinenl  of  the  palisade  cell 
of  the  upper  surface  under  the  infliienci'  of  light. 
[Vnmiili^K  rvixiUix.  Dee,  11.  l^i8J.)     g.  i,.  o.  (40 

Development  of  pollen  in  cycads  and  conif- 
ers.—  Uy  Juriinyi:  in  part,  a  reply  to  Trcub  of  Uul- 
teiizorg  (.lava).  .  The  fonnation  of  the  pollen  in  Abies 
and  Piniu  is  almost  precisely  that  of  the  cycads. — 
(flo<.  :<ri<.,  Nov.  24and  Dec.  1,  1882.)     o.  L.'o.      [41 

Colors  of  flow^ers,  and  light — .Vccording  ti 
.Sclineular,  the  tilue  coloring  matter  in  the  corolla  ol 
I'lalyeoiloii  gnindiflorum  can  be  seen  to  come  fro: 
the  breakiiig-up  "f  elilorophyl  granules  pre-exi.steni 
in  tlie  cells.  The  blue  nectaries  develop  their  eolo; 
even  in  unogiencd  flowers,  and  therefore  in  partial^ 
darkness  ;  but  the  up|>ur  part  of  the  ovary  becomot 
blue  only  in  full  light.  —  iArcli.  oe,  fihyn.  nnt.,  Nov. 
1.5.  1.S82.)    o.  I.,  o.  [42 

Colors  of  flowers.  —  Dr.  Miiller,  In  reviewing  lli«j 
subji'cl  of  floral  color*  from  a  biidogical  standp•lint^ 
gives  abstracts  of  the  contributions  to  our  kni>wl«dg«' 
of  their  uses.    Reader?  who  confine  themselves  ehicflfi 
to  books  and  papers  puldished  in  the  English  languogi 
will  find  that  much  of  what  they  have  been  accustomei 
to  treat  as  original  with  some  of  our  favorite  writei 
on  the  Inter-relations  between  flowers  and  insects.  Is' 
here  traced   to  the  earlier  contributions  of   Qcrman 
investigators. — ( /fiM/iios,  18S:i.  117.)  w  T.  [43 

Floral  fornjs.  —  In  his  '  Across  lots,"  .Mr.  Gibson 
gives  us  a  little  pleasantly  written  philosophizing 
suggested  by  the  Viirioly  in  the  forms  of  Uowerg.  — 
(fTirper'*  mop..  Nov..  1882. )     w.  t.  [44 

Season  of  flowering.  —  .Vustrallan  a<'acias,  Iran 
planted  across  the  eipiator  into  uorlbern  India,  havi 
been  found  to  gradually  adapt  their  lime  of  Mowurlng.] 
to  the  changed  sprltiglime  of  their  new  home.  Kol 
about  twenty  years,  according  to  Dr.  Urandls.  n 
change  was  noticed:  but  since  it  began  they  hav 
bloomed  I'arller  each  snecejfHive  year  until  now.' 
twenty  years  later,  they  bloom  In  June  Instead  of 
OclolhT.  —  (/iidmii /oredfer.  is.sa.)     w.  T.  (45 

\  Si/^Umntlr.) 

American     asclepiads.  —  Fouriiier    begins    ai 
enumeration  of  ihe  .\selepiadaecac  of  .America,  eX' 
eluding  for  the  most  part  the  United  .Stales  uiid  llm 
zil,  with  notes  and  descriptions  of  .some  new  gene 
and  species. —  (.Inn.  .sc.  nii^.  18S2,  ;UH.)     B.  w?     (46 

Indian  species  of  Primula  and  Androsace. — ^ 
Professor  O.  Watt  describes  and  figures  twenty-foi 
species  of  Primula  and  six  of  Androsace  from  Ihi 
Himalaya,  mosl  of  them  new  or  |>revtously  undi 
scribed.  The  paper  hits  undergone  revision  by  Si 
J.  D.  Hooker,  and  includes  notes  on  tlie  gengraphii 
distribution  of  Primula,  remarkable  inasmuch  as  thi 
nearly  one  hundred  species  are  confined  to  the  ten: 
perate  and  cold  regions  of  the  northern  hemispben 
with  the  exception  of  a  single  species  iliat  aboundi 
in  Piiegia  and  the  Falkland  Islands. — {.lnurn.  Linn 
Koc.  Luml..  Di>c.,  18S2.)     s.  w.  [4 
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Lyeluaoeae.  —  t'onlliiuatlon  of  Kocline's  moiii>- 
>pli,  fomprisins  lite  i!:cni*ra  Oei.'iMlnii,  of  a  'tingle 
Lirtb  AmericAn  siiecies  (D.  vertii-lllatu^.  Klliotl), 
inlco,  Adenaria,  Tetrataxis,  atiil  Giuoria,  —  tlu' 
l«ro  perltap:*  to  be  utiitrd  to  Hclinin,  und  tin- 
9t  inoliiolng  Aiilheryliuni. — (E<vilcr'»  bol.  jalirh,, 
ct..  l-Wi'.)     s.  w.  [48 

{FintHiilaiiii  ) 

Heer'a  Flora  (osbIUs  arctica.  —  Tin-  second  pun 
pf  the  lixtli  voltiind  of  ihls  ci-lobraloil  work  descrlbo^ 
llanU  of  two  !iU;;es  of  the  ci^taceou^  of  (ireeiilsiiid. 
-tl)n'^<*  of  thi-  «pliiiit  of  Come,  refurable  lo  the  \ov/- 
of  the  schists  of  Alatie.  upper 
If  •  A  few  fipeciex  from  PaUook,  n 

I ■  ■li  III.- forraiitloii  of  Alfliii'.     The  pub 

Joii  of  the  l^rlhiry  plant')  of  the  ssuie  couii'ry  it 
*rveil  for  the  third  part  of  the  volume,  the  pliitet 
IWini;  alrvaily  prepared.  All  the.se  planti  have  l>eeii 
ilMCrfbod  from  9|«>olmens  obtained  by  the  Swedish 
nographical  and  KC^loi^ical  survey  of  Grecnhnd  un- 
mr  tbe  direetion  of  Steenstrup.  And  sufli  a  degree 
:itlon  ha*  l)eeii  given  to  palcontological  re- 
by  the  .a«i<tant«  of  the  survey,  that  twenty- 
ge  boxes  of  s[H'ciin"n8  of  fossil  plants  were  sent 
in««>r. 

The  flora  of  f'ome,  roinpo«ed  of  M  «|Hjeles,  hat  -fl 

r-i^K  of  ferns.  1  Marstlht,  1  I.ycopodium,  3  E'luisel- 

te,   I"  <'yeiii|eai'.  -I  eouifers,   5  monocotyledons, 

■'mIv,  and  2  Carpollfhes.     The  flora  of 

I  of  IT"  speci.'s,  has  :i  fungi  (Hypoxy- 

M  irsilia,  1  Seliiginclla,  1  Eiiiiisetum,  I'l 

'^  mi'iHM-olyledons,  andi>7<licoty- 

,n)Bp<  of  floras  of  the  cretaeeons 

'iiii'Tent  in  their  conijiosiiion  and  in 

Be?ide'!  I  he  great  proportional  dis- 

.imberof  their  repreieniatives.  in  clivers 

I  of  the  vegetable  kingdom,  there  I*  as  marked 

rcnce  in  the  eliaracters  of  the  sp«'eies.     While 

I  has  !I7  dicotyledons.  Come  has  only  1.  a  I'opu- 

toresenled  by  a  few  fraginenlx  of  leaves;  and  of 

Biirabcr  of  <leseribed  spei-ie.s,  only  7  ferns,  1 

I  and  (I  I'OMifHrs  are  ejoiinou  to  both  floras 

inil   vtane.     Thi'>  last -series  of  plants  shows 

of  relation  to  the  flora  of  the  Dakota 

i^d  In  common  to  them,  2  ferns,  3  conl- 

»,  1  111  '.;  t.c.iils,  and  8  dicotyledons;  and  also,  the 

ume  desrru  of   analogy  Ks  remarked  in  the   animal 

foMll  :' .und  in  strata  al>ove  the  schists  I'on- 

tolni:^  '  remalnri  at  Atane,  and  of  which  some 

•o-.-'.  rj  i.M'ognized  by  M.   Lorlol  as  Identi- 

'  Fox    Mill   ^roup   of    Hayden, 

•  :<'nsl«  Kvans,   Solemeya  subpli- 

;:  .  .^let'k  and  II.ivden,  Ilemiaster  riumphrleslanus 

sr  \  —  t..  i_  |49 

ZObliOOY. 

TLie   Sonoran  region.  —  Id  contiuu.alion  of   an 

ii.-nt  up  in   the  desirability  of   uniting   the   ne- 

'  I'alearetii'  /.o-ilo!;ii;il  n'uions.  Prof.  Ueilprin 

:''aoon-  (or  se|i;ir.itin'.;  I li'' Sonoran  region 

u..,T,.rn  porlivin  of  tin;  liiited  States,  and 

■<•  of  .Sonora)  from  the  rest  of  N'orth 

iitii^r  it  with  the  neotrojiical  or  South- 

:i.     The  reptiles  and  batracliians,  es- 

-inaller  district,  were  sharply  distin- 

f  und  to  the  north  ami  east,  and 

forms. 

.^.it  the  ooli-opterinis  fauna  'if  the 

.■^  was,  on   til-  contrary,  more  closely 

1  ;  he  rest  of  .S'unh  America.  —  lAcaJ. 

'I  mretiifi  ,Ian.  :;.  |  [SO 

ograpby  of  western  North  Amer- 


ica.—  Prof.  K.  I).  Cope  presented  for  puhlleatlon 
a  paper  entitled :  >rotes  on  the  geoj;raphieal  distri- 
bution of  Uatrachia  and  Reptilia  in  western  North 
Araeriea.  The  communication  is  baseil  on  collec- 
tions made  by  the  author  and  his  assistants  at  varioos 
points  in  the  Rocky-Mountain  and  Pacific  regions 
during  the  last  ten  years,  and  is^  an  important  con- 
tribution to  the  flnal  definition  of  the  zoiiloglcal 
provinces  an<l  districts  of  thi>  continent. 

The  results  to  zoological  geography  obtained  by 
the  identification  of  species  contained  in  the  colleo- 
tions  are  as  follows:  The  extension  north wonls  of 
the  ranse  of  Crotalus  raolossus,  .Slenost<ima  clulee. 
Diadophis  n-galls,  Crotahi>  Icpiiliis,  and  Holbrookia 
texaua;  the  extension  lo  thi"  H'lcky  Mountains  of  the 
niiii;e  of  !s|>ea  Hammonilii;  the  discovery  of  a  new 
.sea|ihiopus  in  the  Great-nasiu  district;  and  of  the 
southern  extension  of  Kana  pretiosa  Into  the  same. 
It  has  also  l>een  determined  that  the  Xorlh-Pacilic 
fauna  extends  east  to  tin-  Ko<:ky  Mountains.  Tliii 
fauna  is  ejspecially  repreKCnted  by  Haseaiiion  vetiw- 
tuiii,  Rana  pretiosa,  und  Uufo  colnmbiensis.  Tlie 
Oreat-liasln  district  of  the  Sonoran  fauna  extends 
north  lo  the  southern  slo|«!  of  the  Rivky  Mountains 
in  Idaho,  where  are  found  several  of  its  species.  Tbe 
same  fauna  extends  north  along  the  eastern  slope  of 
the  Sierra  Nevada,  to  Ihi-  bei;innlus  of  Surprise  Val- 
ley, California.  The  North-Piu-itle  fauna  extends 
from  Surprise  Valley,  Eastern  (.California,  northwards 
as  far  as  the  author's  explorations  have  extended: 
viz.,  to  Silver  Lake  and  Klamath  Liake.  A  wide 
southern  range  for  Spea  Hammondi  and  Bufo  onlam- 
biensis  was  also  determined. 

■|i .. —  1...  :,..i;...i..  i|,,jt  ,|,g  l»,ii.i(ie  region  has 

in  I  w.ird  than  hoA  been  sup- 

p.  .M'd  In  Mr.  Copi''s  paperon 

the  j(uolu.;y  of  Montana,  published  in  1S71I.  They 
also  indicate  that  the  region  must  be  diviiled  Into 
three  distriels;  for  wliich  the  names  Idaho,  VVIIU- 
met.  and  Soulli-<'allfornian  are  proposed.     The  first 

is  char'- •■■■■"■  I  i.>  >i...  '•<- .f  Gerrhonotus,  and 

of  eei:  >  and  Cynops.     The 

South-i  I   by  the  presence  of 

Rhlnoohilu^.  and  absence  of  Amblystoma.  It  is  al- 
lied to  tlie  Sonoran  region,  to  which  it  is  adjacent. 
—  (.4eaii.  not.  nc.  Philad.:  mr.etiny  .Ian.  9.)  (91 

Fraloioo. 

Perception  of  light  by  low  organisms.  —  Th. 
W.  Engi'linaMn  li.is  publisliivl  some  interesting  obser- 
vations on  tills  subjert.  lie  maintains  that  light  acts 
in  three  fundamentallydi£fen'nt  manners:  1.  Directly, 
by  alteration  of  the  exchangi-  of  gases,  without  de- 
monstrable addition  of  sensation;  2.  .^Iteration  of  the 
sensation  of  the  respiratory  needs,  consequent  upon 
nlteratlon  in  the  gas'-ous  exchange;  3.  By  means  of  a 
specific  jirocess  a^suinabiy  corresponding  to  our  sen- 
sation of  light.  By  ingenious  arguments  he  seeks  to 
prove  that  Navlcula  is  a  tyjie  of  the  first.  Paramecium 
bursaria  of  the  second,  and  Euglena  viridis  of  the 
thinl.  As  regsnls  the  last  he  says  tliat  the  seat  of  the 
perception  of  light  is  exclusively  in  the  anterior  end 
of  the  body,  where  there  is  noehlorophyl.  — {Pfliiger'ii 
ai-.-A.,  xvix   .'.ST.  I  f.  .s.  M.  |52 

BtitschU's  Protozoa.  —  Parts  14-KJ  of  Biitschli's 
invaluable  revision  of  the  Protozoa  in  Bronn's 
Khissi-ii  und  ordnungen  deji  thierreichs  has  ]u->t  ap- 
pi.-areil.  The  plates  (xxii.-xwlll.)  refer  to  the  Radio- 
jaria;  the  text  is  entirely  devoted  to  the  Oregariniilax, 
which  an.!  nearly  complete<l.  It  Is  hardly  possible  to 
estimate  thi»  work  to,>  highly;  for  there  are  no  other 
animals  eoncerninii  which  so  many  errors  havi-  been 
current  in  recent  years  as  the  Protozoa,  and  it  cannot 
fail  to  advance  zo'ilogy  to  have  them  tntatnil  by  so 
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able  and  competent  an  Investigator  as  Prof.  Butschll. 
It  is  une  of  the  few  works  that  may  be  fairly  termed 
Indispen.oable  to  the  niloroscopist  and  xuologist,  (It 
U  staled  from  a  competent  privnte  source  that  prob- 
ably two  years  will  be  needed  to  complete  the  under- 
laking.)   'c.  s.  u.  [53 

'      Hollukii. 

History  and  diatrlbution  of  the  fresb-water 
mussels. —  Under  this  title  I>r.  R.  E.  C.  Stearns 
prints  a  suggestive  paper,  read  before  the  California 
academy  of  sciences,  Nov.  20,  ISSa.  The  (jcographl- 
•■al  distribution,  geological  history,  and  principal  sub- 
divisions of  the  Naiades  are  summarized,  and  the 
species  of  the  great  basins  and  the  Pacific  sloi>e  sub- 
sennenlly  taken  up  in  more  detail.  Anodonta  Nat- 
talliana,  representing  four  nominal  species,  described 
tweniy-five  years  ago  by  Dr.  Isaac  Lea,  from  the 
Wahliimet  River  of  Oregon,  has  been  traced  over  an 
immense  area,  including  the  drainage  system  of  the 
Columbia,  the  valley  of  California,  the  lakes  of  the 
eastern  slope  of  the  Sierra  Nevada,  thence,  either  re- 
cent or  recently  fossilized,  across  the  desert  to  the 
WaltsatcU  Mountains,  northward  to  the  southern 
l>oundary  of  Idaho  and  Oregon,  along  the  meridian 
of  110°  W.,  through  part  of  Montana,  to  British  Co- 
lumbia, and  southward  to  Fort  Yuma.  They  are 
found  on  the  surface  of  the  desert,  and  even,  with 
other  still  recent  species,  at  a  depth  of  at  least  fifty 
feet  below  the  surface.  Some  of  the  species  have 
been  supposed  to  be  extinct  ;  and  in  regard  to  Try- 
onia,  announced  by  Mr.  Tryon  in  1S73  as  found  in  the 
living  state  in  Utah  by  Wheeler's  expedition  (two 
specimcuf),  further  conflrraatioii  seems  dcstirable  be- 
fore it  can  be  confidently  claimed  as  still  inhabiting 
the  region.  The  general  untfonnity  of  mollu<)k-fauna 
over  litis  region  at  one  lime  is,  however,  sufficiently 
evident.  Dr.  Steams  traces  variations  perpetuated 
by  natural  .selection  during  the  changes  brought  about 
in  the  region  by  importimt  geological  and  climatic 
changes  ;  the  radiating  distril)Ution  from  higher  alti- 
tudes to  lower,  as  tlie  land  rose  and  the  waters  re- 
ceded; and  the  missing  links  in  the  chain  of  migration 
arising  from  areal  desiccation.  Ue  ascribes  to  the 
period  immediately  preceding  the  glaciatlon  of  the 
higher  regions  of  this  area,  meteorological  conditions 
more  fiivorable  to  distribution  of  aquatic  life  than 
any  since  obtaining  there.  The  author  then  dis- 
cusses the  circumboreal  distribution  of  four  or  five 
species  of  Limnaea,  Physa,  etc.,  and  of  the  fresh-water 
pearl  mussel  (Margaritana  margarltifera  L. ),  which 
exhibits  some  remarkable  characteristios  in  its  range. 
The  latter  is  eaten  by  the  McCloud-River  Indians, 
and  by  some  Oregonian  tribes.  He  concludes,  wltli 
Wotherl)y,  that  the  earliest  fresh-water  forms  were 
lacustrine  ;  and  the  pa[H>r  cIoscji  with  references  to 
the  comparative  antiquity  of  Unio  and  Anodonta, 
and  a  list  from  Lea  s  synopsis  of  the  number  of 
species  of  Naiades.  —  w.  h.  d.  (54 

Studies  of  the  Italian  cretaceous  fossils.  — 
Under  tlie  auspices  of  the  Accademia  dei  lincei. 
Professor  G.  Seguenza  has  just  publi«licd  a  valuable 
memoir  on  llie  middle  cretaceous  formation  of  soutli- 
orn  Italy.  Already  well  known  by  his  valuable  con- 
tribution!>  to  our  knowledge  of  the  tertiary  strata  of 
the  two  .Sicilies,  and  especially  of  Calabria,  the  pres- 
ent publication  can  only  add  to  his  reputation.  The 
first  part  discusses  the  suflicicntly  simple,  geology  of 
this  Inrmat ion;  the  sc-cond  is  devoted  to  the  fauna, 
which  is  illustrated  by  sixteen  quarto  plates  beauti- 
fully drawn  by  the  author.  Of  the  22.1  siMJcies  dc- 
M;ril>e<l  in  this  work,  104  are  supposed  to  be  new,  and 
186  are  moilusks.     There  are  fish  remains  of  two 


species,  twelve  echinodemis  (of  which  nine  beloi 
to  the  genns  Hemiaster),  and  only  four  corals.    Onl 
one  brachiopod,  a  Disclna,  was  collected.     Of  ti 
moilusks  twenty  are  ceplmlopods,  and  fifteen  gasti 
po<ls,   leaving,   as   is   evident,  the    majority   laniel! 
branchiate.     In  fact,  the  characteristic  feature  of  t' 
fauna  i«  that  it  is  chiefly  composed  of  bivalve  sliei 
belonging  to  the  Veneridae,  Veniliidae,  Cra.ssatclliri 
Cardiidae,   Arcidae,   and    the    great    heteromyarian 
group  of  mussels  and  oysters.     The  new  genus  of 
Corbulidae  (?),  Coqu.india,  is  described  from  intemi  " 
casts  (a  condition  very  general  amont;  these  fossils] 
and  appears  to  have  somewhat  resembled  Euchai 
Reel.,  but  with  the  cardinal  tooth  in  each  valve  pro- 
digiously  enlarged,    flattened,   straight,    and   set    at 
right  angles  to  the  margin.  —  w.  B.  D.  (SS 

Inwcti. 

North  American  Coleoptera. — A  record  of 
coleopterolocy  for  1881  and  ]ir82  was  presented  for 
publication  ny  F.  G.  Schaupp.  The  only  foreign 
descriptions  of  N.  A.  beetles  were  an  Ocdionychis 
by  Harold,  a  Triarthron  by  Scbaufuss,  a  Cym»- 
todera  by  Gorham,  six  Elateridae  by  Caudfeze,  and 
some  fifty  Dytiscidae  by  Sharp.  — [Brookl.  ent.  tor.  ; 
meetiny  Jan.' 6.)  [56 

Extension  of  the  theory  of  mimicry  in  butter- 
fUes. —  Mimicry  of  one  butterfly  by  another  widely 
differing  from  it  in  structure  was  explained  by  Bates 
as  resulting  from  some  special  ]irotcctiou  of  the  mim- 
icked fonn,  as,  by  distastefulncs.  Recently  some 
cases  have  occmred  in  which  both  genera  involved 
were  similarly  protected;  and  Fritz  >liilier  attempted 
to  explain  tliis  by  showing  bow  it  was  advantagcoos 
for  one  species  to  resemble  another  which  is  m^ 
abundant  in  individuals,  although  both  may  posi 
qualities  distasteful  to  those  creatures  whicli  woul 
otherwise  devour  them.  Distant  objects  to  this 
extension  of  the  theory;  and  adduces  in  suppoi 
Spalding's  experiments  upon  young  turkeys  bred 
confinement,  who  showed  instinctive  alarm  of  stl: 
bearing  insects.  Meldola  here  comes  in,  and 
up  the  question  of  whether  birtis  have  an  heredit 
distaste  for  nauseous  infects,  or  learn  of  their  n 
tiness  from  sad  experience.  lie  claims  the  latti 
while  Distant  replies  in  favor  of  the  former  vl 
The  discussion  partakes  somewhat  of  a  polemic  ch; 
acter,  and  is  rather  barren  con.sidering  "ur  ignorani 
of  the  facts  in  the  case:  when  they  dis;igree  as 
which  is  the  mimicking  and  wliich  the~mimick( 
form,  philosophizing  is  somewhat  out  of  place; 
some  sugKestions  worthy  of  being  kept  in  mind  __ 
made  by  both  parties.  —  {Ann.  ritay.  not.  /lutt.,  Doc, 
18M2,  and  Jan.,  18,S;!.)  [57 

A  oamivoroua  bee.  — P.  Parfltt  captured  on  tl 
wing  a  mule  Halictus  with  its  mouth  full  of  iusecl 
viz.,  a  flv.  a  larval  homopteron,  and  several  plani 
lice.  —  {Ent.  mnvthl.  mag..  No.  22.3.)  [" 
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VEKTEBRATE8. 


Origin  of  the  hypoglossus  and  morphology  of 
the  head.  —  Perhaps  the  most  interesting  and  iuifioi 
tant  discovery  in  embryology  made  recently  Is  thi 
of  the  nature  of  the  hyixiglossal  nerve  by  Dr.  Augu  _ 
Froriep.    This  Investigator  found,  In  ruminant  em- 
bryos, evidences  of  three  distinct  proto-vertebrae  in 
front  of  the  first  spinal  or  cervical  nen'c,  and  behini 
the  vagus.    In  front  of  each   of  these  is  a  distliK 
set  of  anterior  nerve  roots,  which  all  unite  into 
single  trunk,  —  the  hypoglossus.     Over  the  posterii 
of  these  sets  of  roots  is  a  dorsal  ganglion,  which  all 
unites  with  the  same  nerve,  and  resembles  the  splni 
ganglia  in  position  and   shape,  although    smaller 
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Ttn'  hyposlosrus  mast  therefore  be  consfdcretl 
«  l«'<-n  formed  by  Ihe  fusion  of  at  lenst  llireo 
nerves.  As  is  well  known,  it  makes  its  exit 
;h  the  occipital  bone,  wbich  must  therefore  bo 
il  as  formed  by  the  fusion  of  several  vcrtebrne. 
Again,  forces  us  to  the  cuncliihion  that  the 
not  idenllcally  composed  in  all  animals,  but 
the  mamro.ols  portions  of  the  primitive  ccr- 
region  have  been  added  to  the  head,  the  por- 
tlms  added  being  the  hypoglossal  region, 
present,  therefore,  we  must  consider  the  head 
'■I  '  lip,  in  mammals,  of  three  divisions  :  l*",  the 
1  V  or  trabecular  region,  bearing  the  nose 
.ind  corresponding  to  the  upper  face;  2°, 
pseudo-vertebral  region,  which  gives  off  tlie 
nerves,  namely,  trigeminal,  f.tclal,  glosso-pliaryngeal, 
and  vagus,  supplying  thq  visceral  arches  or  pliaryn- 
inl  clefts,  (The  vasus,  as  is  well  known,  is  sup- 
posed to  be  the  product  of  tlie  fusion  at  several 
ner%'e8. )  3",  the  vertebral  region,  that  of  the  occipi- 
tal bone  and  hypoglossal  nerve.  This  is  an  entirely 
new  start  In  the  Interpretation  of  the  morphology  of 
the  head. 

Tlie  ganglion  of  tho  hypoglossus  is  not  permanent. 
It  is  always  smaller  tliaii  llie  5))inal  ganglia,  but  for 
awhile  it  enlarges  with  the  growth  of  tlie  embryo; 
tlien  remains  stationary,  and  becomes  finally  ntro- 
ied.     Dr.  Froriep's  clear  and  concise  presentation 
lis  subject,  and  his  philosophic  grasp  of  its  far- 
hing  conclusion*!,  as  well  as  his  modest  tone, 
liigii   praise.    Bis   short  article   should    be 
I')  every  mnrphologist.     His   observations 
made  principally  on  sheep  embryos,  and  by 
cans  of  longitudinal  sections.    Embryos  of  from  8 
about  18  mm.  lotig  show  the  development  of  the 
'ossus.  —  {Arch.  anaU  phytioL,  anat.  abl/ieil. 
I,  2TOJ     c.  s.  M.  [59 

Origiii  of  the  vertebrates.  —  Mr.  C.  O.  Wliitmaii 
(lescrilied  a  rare  form  of  the  bl:tstoderm  of  the  chick, 
in  wbicli  the  primitive  groove  extended  to  the  very 
margin  of   the  blastoderm,  terminating  here  in  the 
narginal  notcli  first  observed  by  Pander.    The  blas- 
toderm via<  eighteen  hours  old,  and  nearly  one  centi- 
metre In  diameter.    The  extension  of  the  primitive 
iroove  to  the  marginal  notch  wa.t  reg-irded  as  a  rc- 
tppearnnce   of   a   developmental    feature,    which    is 
eoiMla.nl  in  some  of  the  lower  vertebrates  and  tlieir 
Dfiorest  invertebrate  allies,  but  which  has  ceased  to 
b«  a  normal  occurrence  in  the  development  of  the 
'luck.     The  blastoderm,  interpreted  as  an  atavistic 
fuini,   was  held  to  be  an  important  conlirmation  of 
liiv  theory  put  forward  by  His  and  Haulier,  accord- 
ing to  which   the  vertebrate  embryo  arises  by  con- 
ci.sci-iicc  of  the  two  lateral  halves  of  the  germ-ring, 
[iona  mode  to  this  theory  by  Balfour  were 
with  a  view  to  showing  that  they  presented 
'"  Millies  to  the  acceptance  of  tho  con- 
'  V.      Mr.    Wliltman   maintained    that 
'ions  were  not  broiwl  enough  to  cover 
■f  the  ori^;iii  of  the  vertebrates  from 
:      —  I    iieory  whicli  gave  us  a  right  to  expect 
■I  .    (undameuial  agreement  in  their  modes  of  de- 
>i       Mient.    Thi*  a;4reeraenl,  he  contended,  was  seen, 
in  of  the  eiiihn/o  from  a  tjenn-rinu,  \nj 
'4'  the  two  hiilrm  iilomj  the  artal  line 
.,■    ,nimal;  and,  becondly,  in  the  metanierie 
.    whieh  followed    in  the   wake  of  the   con- 
The  theory  of  the  annelid  origin  of  the 
was  inconsistent  with  the  denial  of  the 
le  theory,  since  concrescence  of  the  gp.rm- 
'.ii.il.'   1'   :i  well-estal)lished  fact  for  both  chaelopods 
uid  lerchrw.     The  theory  of  differentiation  fet  up  by 
BoUour  lu  uppusition  to  that  of  concrescence  entirely 


ignored  tho  annelids,  and  offered  no  ejrplanation  of 
the  unifonn  relation?  of  the  embryo  to  the  germ-rinsr. 

—  (Host.  soc.  nat.  /list.;  meetiii'j  Jan.  3.)  [60 

Fish. 
Use  of  the  sa^nr  in  Pristls.  —  In  presenting  the 
beak  of  a  sjiw-lish  (I'tistls)  from  tlie  Lake  of  Bay, 
Philippii.e  Ishinds,  Dr.  S.  Kiieeland  suecc-ted  a  use 
for  this  toothed  projection,  in  this  specimen  tbirty- 
tlirec  inches  long,  whicii  seems  mote  reasonable  tlian 
the  ones  usually  given;  viz.,  that  it  is  an  Instrument 
for  more  or  less  horizontal  insertion  in  the  mud  or 
sand  of  shallow  waters,  which,  by  a  vigorous  sweep 
of  the  long  uppcr-lobed,  sliark-like  tail,  is  quickly 
pulled  out  backward.  The  lateral  teeth  are  Klinrp- 
edged  in  front  for  easy  insertion,  but  concave  behind 
to  offer  resistance,  and  more  thoroughly  stir  up  the 
bottom;  iliis  action  is  doubtless  accompanied  by  a 
series  of  short  liorizontal  movements  of  the  anterior 
part  of  tiie  body.  The  mouth  is  small,  underneath, 
witli  pavement-like  teeth,  as  in  the  rays,  adapted  for 
cru.«hing  the  mollu.sks,  cnistace.ins,  and  hard-cased 
creatures  on  which  it  feeds.  He  thinks  the  stories  of 
its  attacking  in  open  sea  the  smaller  cetaceans  are 
errors  of  observation,  arising  from  confounding  the 
saw-fish  with  the  sword-fish  (Xiphias);  ncillier  its 
weapon,  its  moutli,  its  teeth.  Its  hnhilat,  nor  Its  habits, 
can  be  reconciled  with  the  active  enrnlvorons  pro- 
pensities ordinarily  ascribed  to  it.  Hay-like,  it  is  a 
bottom  feeder,  with  criLsliing  and  not  tearing  tcetli: 
the  snout  is  too  blunt  for  piercing,  and  its  lateral  teeth 
would  be  on  impediment  rather  than  an  advautaee. 

—  {Host.  toe.  nat.  hint.;  meellny  Jan.  3.)  (61 
Digestioa  in  fishes.  —  Charles  lilchet  finds  In  car- 
tilaginous lUhcs  of  the  genera  !>cyiliuin  and  Acan- 
thias.  that  the  gastric  secretion  is  extremely  acid  and 
contains  pepsin.  This  pepsin  dilTers  from  that  of 
the  wann-blooded  animal  in  tliat  it  acts  as  well  at 
20°  C.  OS  40°  C.  and  for  its  best  octivity  nec<ls  a  much 
more  ocid  medium.  There  is  no  trypsin  in  the  gos- 
trie  secretion,  though  this  has  been  found  in  other 
flshes.  As  regards  the  pancreas,  Rtehet  comes  to  direct 
issue  with  Krukenberg,  wlio  slates  its  secretion  in 
these  fishes  contains  trypsin  but  no  amylolytic  fer- 
ment.—(..^rc/iit.  dr  pltj/niol.,  X.  1882.)    u.  N.  *l.    |62 

BtptUea. 
Fangs  of  the  rattlesnake.  —  Dr.  Leldy  exhibited 
a  series  of  fangs  obtained  from  a  rattlemnke  fifty- 
two  inches  in  length.  The  rapidity  with  wliich  the 
functional  fangs  arc  reproduced  was  indicated  by  the 
presence,  on  each  side  of  the  jaw,  of  five  fangs  In 
varying  degree  of  development,  so  placed  as  to  re- 
place those  which  arc  lost. —  {Acad.  naL  »e.  Pldlad.; 
tnecling  Jan.  2.)  [63 

Birds. 

An  hermaphrodite  bird.  —  Tlie  subject  of  this 
paper  by  Mr.  Jeffries  is  a  green-tailed  towhee  from 
Colorado.  On  dissection  the  biid  was  found  to  pos- 
sess a  normal  ovary  and  duct  on  tlie  left  side,  and 
a  normal  testicle  and  vos  deferens  on  the  right  side. 
Owing  to  llie  early  time  of  capture,  and  to  insufficient 
means  of  preservation,  tlie  presence  or  absence  of 
spermatozoa  could  not  be  aftiimed.  The  kidneys 
of  the  bird  showed  slight  anomalies.  The  plumage 
was  that  of  a  female.  —  {Bull.  Ifntt.  omith.  club,  vili. 
No.  1.)    J.A.J.  [6* 

Peculiar  air-sacs.  —  M.  Boulart  has  found  a  pair 
of  air-sacs  wliieh  lie  on  tho  sides  of  the  neck,  and 
communicate  with  the  no^al  cavity,  in  Lepioptilus 
ernminiferus,  Cicoiiia  alba,  Myctcria  au.strnlis,  and 
Sula  iiH-isana.  In  tliese  cases  tlicre  is  no  communi- 
cation with  the  air-sacs  supplied  by  the  lungs.     In 
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a  5pccios  of  horiiblll,  similnr  aacs  aiv  fuund,  but  in 
communication  witli  the  lungs,  —  sacs  supposed  to  be 
filled  by  strong  expiration,  and  resultant  increase  of 

Sressure  in  nasal  cavity.  —  {Joum.  de  Vanat.  phytiol.y 
o.  6,  18S2. )    J.  A.  J.  [65 

MammalB, 

Meastirenient  of  the  qaautdty  of  blood  in 
living  mammalB.  —  For  this  purpoie  Gr^hant  and 
Quinquaud  employ  a  niclhud  wlUch  essentially  con- 
sists ill  letting  the  animal  for  some  time  respire  u 
t^seous  mixture  containing  a  known  and  not  fatal 
proportion  of  carbon-monoxide.  At  the  end  of  the 
time  lite  residual  gas  Is  analyzc<l,  in  order  to  find 
the  amount  of  carbon-monoxide  which  has  been  ab- 
sorbed, A  specimen  of  blood  is  also  ilrawii  from  the 
animal,  and  the  quantity  of  carbon-monoxide  in  it 
dett^nnined.  The  ratio  of  thi*  quantity  to  the  total 
amount  of  Mie  gas  absorbed  is  then  ussumcil  to  he 
the  ratio  to  the  whole  blood  of  the  quantity  of  blood 
from  which  the  gas  wiis  extracted.  Their  results  as 
to  the  quantity  of  bliKxl  in  the  body  agree  closely 
with  those  of  previous  workers.  —  (<7oum.  de  Vanat. 
phi/tlol,  1882,  No.  0.)     B.  N.  M.  [66 

Histology  of  the  pancreas.  —  In  the  transac- 
tions of  the  university  of  Kietf,  vols.  li.  and  xii.,  for 
18^1,  and  vol.  i.,  1SS2,  VV.  Podwyssotzkl,  jun.,  pub- 
lished an  extensive  Iiussian  memoir  on  the  structure 
of  the  pancreas.  The  research  was  carried  out  in  Per- 
emeschko's  laboratory  at  KicfT.  The  author  has  just 
published  a  German  abstract.  The  secretory  cells 
consist  of  two  zones:  a  peripheral,  with  all  the  char- 
acteristics of  an  albuminoid  body,  and  a  central  granu- 
lar zone.  In  the  cavity  of  the  alveoli,  the  ducts,  and 
the  fluid  of  the  gland,  the  granules  are  wanting. 
The  granules  of  the  central  zone  are  not  pure  albu- 
minoids, nor  identical  with  the  usual  granules  of 
protoplasm  ;  they  may  be  considered  the  material  sub- 
stratum of  the  tr)-psinogeii  or  pancreatic  zymogen. 
The  intracellular  network  (Ebncr,  Boll)  docs  not 
exist  during  life,  there  being  a  fluid  intercellular 
substance  which  may  be  coagulated  like  a  network 
by  hardening  agents.  The  intercellular  spaces  are 
connected  with  the  secretion  probably  by  receiving 
the  transuded  fluids  from  the  capillaries.  There  are 
peculiar  branching,  anastomosing,  wedge-shaped,  con- 
nective tissue  corpuscles  Inside  the  membrann  propria. 
The  pJatc-shaped  proi'esses  of  the  centro-acinary 
cells  extend  into  the  intercellular  spaces.  Both  these 
and  the  wedge-shaped  cells  arc  metamoruhoscd  con- 
nective (not  epithelial)  cells  of  the  finest  ducts.  The 
intercellular  fissures,  as  far  as  the  processes  of  the 
centro-acinary  cells  extend,  are  the  anatxjinical  be- 
ginnings of  the  ducts,  which  do  not  therefore  arise 
in  special  canals  or  capilbiries  (Qianuzzi.  Savioti). 
The  memlirana  propria  is  composed  of  connective 
fibres,  forming  a  thick  and  fine  network,  and  contains 
no  cells  or  nuclei,  and  sends  no  processes  into  the 
interior  of  the  alveoli.  —  {Arcfi.  mikr.  anat.,  xxi.  785.) 
c.  8.  M.  [67 

Abnormal  dentition  in  dog  and  man.  —  Mr. 
Jacob  Wonman  called  attention  to  the  presence  of 
a  third  true  molar  in  the  upper  jaw  of  a  skull  of 
Canls  lupus  from  Sweden.  lie  considered  it  a  case 
of  partial  reversion  to  a  more  generalized  type,  such 
M  Amphicyon,  where  three  molars  exist  both  in  the 
upper  and  lower  jaw,  and  believed  that  it  funiished 
a  hint  as  to  the  probable  origin  of  the  genus  Canis. 

Dr.  .).  Lcidy  described  a  case  of  almormal  dental 
development  in  an  adult  man.  Although  the  jaws 
were  well  formed,  they  containeil  only  one  Incisor, 
one  canine,  two  premolars,  and  one  molar,  on  each 
side.     Usually  when  a  tooth  is  absent,  and  there  is 


no  evidence  of  its  having  been  extracted  or  lost,  { 
has  probably  been  retained  embedded  in  the  ja* 
but  in  the  case  de8cribe<l  no  germs  of  the  lackil. 
teeth  existed.  — (.dead,  nal.  »c.  Phllad. ;  meeU4 
Jan.  0.) 

Anatomy  of  the  Aeluroldea.  —  St.  George  Mlva 
occupies  sixty  pages  with  notes  on  this  grouj).  In  sti^ 
port  of  the  clossilcation  proposed  by  him  in  a  fo 
nier  memoir.  The  osteology  is  dwelt  upon  at  lengtl 
and  two  very  extended  tables  of  skeletal  proimrtiua 
are  given. — {Proe,  zool.  aoe.  Lmid.,  1882,  469' 
F.  w.  T.  [' 

A  monstrous  orang.  —  W.  A.  Forbes  describes 
abnormal   Pilhecia  isuianas,  having    the  third   ai 
fourth  digits  of    both  man!  webbed  to  the  tips. — 
IProc.  zonl.  hoc.  Lnnd..  18S-J.  442.)     F.  w.  T.  [70 

Direct  communication  between  the  median 
vaginal  cal-de-sac  and  uro-genital  canal  in  mar- 
supials  after  parturition.  —  J.  J.  Flctchor  fou: 
such  ciimmunicatiou  in  two  nearly  adult  females 
Osphrantcr   robustus.  live  of  Halmaturus  ruficoll 
and  nine  of  Petrogale  )>enicillatu8.     In  two  smi 
specimens  of  O.  robustus  and  two  of  P.  penicillat 
it  did  not  exist.  —  {Proc.  Linn.  soe.  N.  S,  WaleH.  \i 
1882,706.)    F.  w.  T.  [71 

Mammals  of  north-eastern  Hevr  Y^ork.  —  J) 

Merriani  enumerates  42  species  of  m.immals  for  the 
Adirondack   region.   Including   Phoca  vitulina, 
give.s  many  origin:il  notes  on  the  habits  of    lifti 
carnivores. — {Trans.  Linn.  »oc.  Neto  York,  i.  I 
27. )     F.  w,  T. 


PHYSIOLOGICAL  PSYCHOLOOT. 

The  time   of   apperceivtng  simple  and  com 
pound  concepts.  —  With  the  eyes  of  the   observi 
directed  into  a  dark  chamber  toward  a  Geissler  tul: 
the  time  from  the  electric  illumination  of  the  tube 
the  instant  of  closing  a  key  wa.s  measured  by  Dr 
Friedrich  for  tour  observers  as  the  simple   reactii 
time  ;    the   additional   time  required  to  distinguish 
colors  in  this  light,  to  read  figures  and  determine 
the  number  of  dots   irregularly  disposed,  was  tin 
measured.     It  was  found  that  numbers  of  two  a 
three   figures  were   apperceived   quicker  than   th^ 
of  one  or  four  or  more,  a  notable  increase  of  tl 
being  required  to  appercelve  the  fourth  figure, 
however,   the   first   two   figures   were   18,  they  wei 
mort!  quickly  perceived  than  any  others,  being  moi 
familiar  .IS  designating  the  present  century.  —  (PM- 
los.  atudieii,  1.  I.)     a.  8.  n.  (73 

Psychological  methods.  —  W.  Wundt  gives  tl 
following  :  1'^.  The  psycho-physic  method,  the  acf 
racy  of  which  has  lately  been  questioned,  but  whii 
Wundt  concludes  to  be  valid,  save  when  applied  by  m 
eragiug  right  and  w^rong  cases,  where  more  thorot; 
tests  than  Fcchner  or  any  of  his  successors  have  a] 
plied  are  needed.  2°.  The  method  of  analysis 
sense-perceptions  is  made  to  include  (a)  compositloi 
e.g.,  Ilelmhollz's  combination  of  simple  tones  In' 
timbre;  {h)  decorai>ositlon,  e.g.,  Weber's  spai 
threshold;  (c)  variation,  e.g.,  stereoscope,  judgnu 
of  broken  and  unbroken  lines.  3°.  Method  of  mci 
ureinent  of  psychologic  time,  by  reaction,  com. 
parison,  reproduction,  and  complication.  —  (P/ii/o.i. 
Ktudien,  1.  2.)     o.  s.  h.  [7'' 

The  time-sense.  —  Two  metronomes  were 
lowed  by  J.  Kellert  to  tick  twice,  one  after  the  othel 
The  jiendulum  of  one  remaining  constant,  that  of  I' 
other  was  then  gradually  lengthened  or  shorten 
till  the  observi-r  noted  a  difference  in  the  intervi 
between  the  ticks  of  the   latter  and   those   of 
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I  foiTOPr.  Seven  interval*  of  ilie  luirmal  nn.'tronome 
,  from  0.4  to  1.5  sooonda  were  sttnlkMi.    The  result 

showed  tliat  t\\ir  Irulifforeiice  point  iit  wliicli  thr-  jtide- 
I  ment  acconlwi  most  acinirstely  witli  the  tirut;  of  sen- 
I  nation  WHS   il."ri."i   sefonds.     IntcrviiU  less  than  this 

wan  overestimated,  tliose  greater  thnn  It  underestl- 
fmated.  —  {Philoa.  xtudlen,  il.  1.)    a.  s.  n.  [7S 

EARIiT  INSTITUTIONS. 

ITniveTSitlea. —  On  taking  the  rectorship  of  the 
[University  of  Gi-eifswald,  Profes.v)r  Dr.  Belirend  de- 
scribes brielly  the  bednning  and  growth  of  universi- 
ties: tlie  origin  of  different  facultiea  (luedli-ine,  from 
.  Salerno ;  law.  from  Bologna;  theology  and  philoso- 
iphy.  from  Paris);  ronsliiutions;  relation  with  the 
f^ftate,  and  so  on.  —  {Deutsche  rumUichiiu,  Der.,  1Hm2.| 

Dv  W.  R.  [76 

£iigU>h  suruames.  —  Dr.  Beddoe,  F.R.S.,  con»id- 
l  ers  them  from  an  ethnological  i>oint  of  view.  Largt- 
[proportion  of  Norman  names  amon^  the  peers;  Sax- 
Ion  names  among  the  small  land-ownent  and  yooinen; 
liiolhtng  like  a  complete  amalgamation  of  blood  be- 


tween the  upper  and  lower  classes.  Prohaldy  a  tenth 
of  the  Inhabitant!!  of  the  British  Isles  bear  names  of 
the  Celtir-Irl»h  type.  Several  other  conclusions  are 
reached.  —  {Joum.  anthrop.  insL,  xil.  2. )  D.  w.  n.  [77 
Agrarian  iiistitutionB.  —  Professor  Hanssen  con- 
tinues lii»  studies  of  land-holding  and  agricultore 
among  the  early  Germans.  Certain  heads  of  fumlliec 
joined  together  in  clearing  a  tract  of  land.  Upon 
this  they  took  house-lots  (permanent  holdings)  and 
arable  lots  (.shifted  from  one  part  of  the  clearing  to 
another,  according  to  the  field-grass  system).  The 
house-lota  were  held  in  severally,  the  rest  of  the  land 
in  ciiual,  but  undivided  share.s.  This  wius  the  primi- 
tive agricultural  community.  It  is  assumed  by  Pro- 
fessor Hanssen  to  have  been  an  association  of  land- 
owners. We  would  suggest  that  it  is  an  open  ques- 
tion whether  it  was  an  a-^sociatioii  of  land-owners 
or  an  a.ssociation  of  tenants.  —  {Zeitteh.  yenammt, 
ii«aa<»ir.,  l.«82,  .1.  4.)    n.  w.  K.  [78' 

Medieval  formalae.  —  Tlie  "Monumenta  Ger- 
maniae  historica.  Leges  V.  Formulae.  Pars  prla. 
4to.     1882,"  has  appeared,  —  n.  w.  b.  |79 


INTELLIGENCE  FROM  AMERICAN  SCIENTIFIC  STATIONS. 


OOVERNMENT    OBOANIZATIONS. 

Bmitluonian  InstitDtiaii. 

T«legr<^hic  announcemrnt*  of  aalronnmleal  dUcot- 
l«r<ei.  —  Arrangements  having  been  completed  with 
|ihe  director  of  the  Harvard  college  observatory 
■conilucting  tlie  system  of  telegraphic  aimonnce- 
Dnnt-s  iif  iLitronoinical  discoveries,  which  was  cstub- 
>heiJ  by  this  institution  in  187:1,  correspondents  are 
llnlormed  that  hereafter  the  Americin  centre  of  recei>- 
ttion  ami  distribution  of  suih  announcements  will  be 
llhe  Flarvnril  collepo  oliscn'alory,  Cambridge,  Mass., 
Ilo  which  address  all  astmnomioal  telegrams  should  in 
rf,.i..r.  !...  <ent.  It  is  hoped  atid  believed  that  this 
'(  .1  highly  Important  service  will  prove 
to  the  interest.'*  of  astronomical  science. 

Hatiaul  mownin. 
\  museum  coses  and  stands  have  been  recently 
llincd,  with  a  view  to  adoption,  by  gentlemen 
Richmond  college,  Coniell  university,  and  the 
unseam  of  hygiene  connected  with  the  United  Slates 
•vy. 

R,,      •     ' ''i')n».  —  A  large  colli'ction  of  remaias  of 
the  .\  <'ow  (Rliytina  gigas),  Incluiling  eleven 

•kulJ-  .  .  less  [K-rfect,  has  been  recently  receive<l 
from  Dr.  Lei.in.trd  .Minm-fjer,  collector  for  the  Smith- 
sonian institution,  at  iiering  Island.  The  specimens 
were  accompanied  by  two  skulls  of  ziphioid  whales, 
and  some  valuable  bird-skins.  Nineteen  car-loads  of 
•peclr-  -  -  '  ■  n  been  received  from  the  iat«  Perma- 
nent I  in  Philadelphia. 

Co-:  : '/«. — A  cast  of  n  humpback  whale  has 

jiast  been  completed.  It  represents  a  young  female, 
fi  feet  6  inches  long,  which  was  captured  at  Prov- 
Bwn,  M.i-ss.,  about  three  years  ago.  The  cast 
I  one-half  the  exterior.  In  the  concavity,  which 
lied  black,  the  skeleton  is  mounted  in  its  natu- 
tlUon.    The  work  has  been  done  by  Mr.  Joseph 

T^cparalion  for  thi  JUheries  ^ihibition.  —  A  large 
bumbcr  of  objects  have  been  added  to  the  collection 
QluAtrstlng  the  fisheries,  for  exhibition  in  London  in 
'  pril.  A  model  of  an  undisturbed  oyster-bank  and 
•  owrdredgeil  are  being  prepared  under  the  su- 


pervision of  Lieut.  Winslow.     One  of  the  museum 
preparators  is  in  New  Haven,  engaged   in  making, 
utuler  the  direction  of  Mr.  Emerton  of  Tale  Collegeii 
a  model  of  a  giant  squid.     Five  relief-mo<leIs,  repre-l 
senting  the  entire  Atlantic  coast  of  the  United  Statea,! 
are  in  course  of  preparation  by  tlie  U.  8.  coast  sufsl 
vcy,  at  the  expense  of  the  U.  S.  fish  conimisslon.J 
Those  representing  the  Gulf  of  Maine  and  the  Gulff 
of  Mexico  are  completed.    The  latter  was  exhibited 
by  Professor  Hilgard  at  the  recent  meeting  of  the 
National  academy.     The  isobathic  lines  are  shown  in 
the  same  manner  as  the  contour  lines  of  the  geologi- 
cal relief-mops.     The  moilels  are  prepared  by  Mr.  C. 
Lindenkohl.     Mr.  Henry  \V.  Elliott  and  Capt.  J.  W. 
Collins  have  prepared  a  series  of  drawings  of  lishing- 
vcRsels  in  action.     They  are  probably  the  most  accu- 
rate drawings  of  this  nature  ever  produced,  and  arM 
worthy  of  study  by  artists  engaged  on  marine  sub-' 
jects.     The  Light-house   boord  and  Life-saving  ser- 
vice will  make  a  full  display  of  their  apparatus. 

MiiiM  i>f  Zuitl.  —  An  accurate  model  of  the  pueblo 
of  Zuni  li.is  recently  been  completed  for  the  Bureau 
of  ethnology  under  the  superintendence  of  Mr.  Victor 
MindelefT.     It  is  about  19  X  11  feet  square,  aud  showii 
the  details  of  the  houses  and  streets.    The  data  for* 
its  construction  were  derived  from  actual  surveys. 

Areheological/rnud.  —  A  remarkable  archeological 
fraud  in  the  fonn  of  a  stone  Idol  arrived  at  the  mu- 
seum a  few  days  ago.      It  had   been  advertised  Ulj 
probably  the  'god  of  all  the  gods.'     It  has  the  beak> 
of  a  bird,  the  forehead  of  a  lixard.  the  wings  of  a 
beetle,  and  the  abdomen  of  a  grasshopper.    The  feet 
are  six  In  numtjer,  — four  like  those  of  a  gopher  tor-, 
toise,  two  like  those  of  a  seal.    The  general  color  !•  ] 
brown,  relieved  here  and  there  with  lighter  sjiotB  and 
streaks.     The  length  of  the  object  is  abot\(  2J  fei>t, 
the  width  about  (I  inches. 

Department  of  t^rionltnn. 
Extension  of  ntatlitieal  dlvMon.  —  The  scope  of 
the  statistical  division  was  last  year  enlarged  to 
include  in  its  monthly  reports  statements  showing 
the  through  rates  of  transportation  by  railroad  and 
steamboat  companies,  on  nil  the  prin<'ipnl  routei  of 
the  country,  for  the  principal  agricultural   pro<luct«. 
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A  European  agency  was  also  established  for  the  col- 
lection of  statistics  iiidicatiii':  tlio  prospective  Euro- 
pean (lem.'iiiil  for  American  grains  anil  meats.  The 
agency  is  in  charge  of  Mr.  Edmund  J.  Moffatt,  and  its 
headquarters  arc  at  the  office  of  the  consul-general  at 
London.  The  resultsi  of  this  widening  of  the  scope 
of  the  statistical  division  have  already  proved  highly 
satisfactory. 

Meelinn  qf  aflrieuUurUU.  —  Commissioner  Loring 
has  issued  another  call  for  a  scries  of  meetings  of 
prominent  agric\tlturists  at  the  department  at  Wash- 
ington, coinmenclug  Jan.  23.  The  subjects  an- 
nounced for  discussion  were:  agricultural  colleges 
and  their  work,  the  animal  industries  of  the  country, 
and  the  cotton  crop  and  its  relation  to  agriculture  iu 
the  cotton  States. 

Nalional  experiment  ntulions.  —  A  bill  is  now  be- 
fore Congress,  introduced  by  Representative  Car- 
penter of  Iowa,  providing  for  the  establishment  of 
national  experiment  stations  in  connection  with  the 
agricultural  colleges  of  the  different  States,  and  under 
the  control  of  the  department.  An  annual  appropri- 
ation of  $15,000  for  i-ach  station  Is  provided  for,  to 
be  expended  in  salaries  and  the  expenses  of  experi- 
ments. The  bill  has  received  the  Indorsement  of 
Commissioner  Jjoring,  and  Is  considered  the  soundest 
and  most  practical  scheme  In  the  way  of  agricultural 
legislation  which  has  been  brought  before  Congress 
since  the  agricultural  college  land  grant  of  1802. 
Small  ,is  the  apprnpriatton  is.  It  will  give  a  much- 
needed  stimulus  to  the  work  of  some  of  our  smaller 
agricultural  colleges,  especially  In  the  south. 

Sorijhum. — Since  1877,  the  efforts  of  the  depart- 
ment to  prove  the  possibility  of  profitable  sugar- 
making  from  sorghum  have  attracted  much  attention 
throughout  the  country,  and  been  variously  com- 
mented on  by  the  agricultural  press.  Some  time 
since,  the  results  of  the  investigations  of  Professor 
Collier,  chemist  of  the  department,  were  submitted  to 
tlie  National  academy  of  sciences  for  an  opinion  as  to 
their  value.  The  report  of  the  conmiittee  of  the  acad- 
emy, first  made,  was  withdrawn  for  revision  on  the 
2lBt  of  last  July,  and  returned  to  the  commissioner 
on  the  l.'iih  of  November,  when  an  abstract  w.u  given 
to  the  daily  press.  The  entire  re(X)rt  will  be  pub- 
lished as  a  special  document.  Realizing  the  fact  that 
the  results  of  the  mill-work  at  Washington  during 
the  two  previous  years  had  been  discouraging.  Dr. 
Loring  devoted  the  congressional  appropriation  for 
the  continuance  of  experiments  in  18S.'J  to  the  re- 
muneration of  the  successful  manufacturers  through- 
out the  country,  for  operations  conducted  under  his 
direction.  In  this  way  a  great  amount  of  practical 
experience  from  different  sections  has  been  obtained, 
and  will  soon  be  published  in  a  special  report.  This 
course  was  heartily  indorsed  by  the  Cane-growers' 
association  of  the  Mississippi  valley  at  its  recent  an- 
nual meeting  in  St.  Louis,  and  before  which  tlie 
commissioner  delivered  an  address,  in  which  he  re- 
viewed the  whole  subject  of  sorghum  sugar-making, 
and  urged  that  the  effort  to  establish  so  important  an 
industry  as  the  pi-oduction  of  sugar  in  the  Northern 
States  sliould  be  conducted  with  the  same  judgment, 
patience,  and  perseverance  as  have  been  applied  to 
the  great  industries  already  established. 

PUBLIC    AND    PRIVATE    INSTITUTIONS. 

KoMom  of  comparative  loology,  Oambridgo,  Kiiaa, 

Selections  from  einbryoloriical  monoiiraplis. — One 
of  the  la«l  numtiers  of  the  memoirs  of  the  museum 
contains  the  first  of  a  series  of  .Selections  from 
embryoioglcal  monographs,  compiled  by  Alexander 
Agassiz,    Walter    Faxon,    and    E.   L.  Mark.      The 


object  of  these  selections  is  to  give  to  the  student 
in  an  easily  accessible  fomi  a  more  or  less  <'ompleto 
iconograpliy  of  the  embryology  of  each  gioup  of  the 
animal  kingdom.  This  selection  Is  not  Intended  as 
a  handbook,  but  rather  as  an  atlas  to  accompany 
any  general  work  on  the  subject.  The  plates  will  be 
issued  in  parts,  each  part  covering  a  somewhat  limited 
field.  The  quarto  illustrailons  are  accom|ianicd  by 
a  carefully  prepared  explanation  of  the  plates,  and 
by  a  bibliography  in  octavo,  to  be  made  as  complete 
as  possible. 

The  first  part,  Crustacea,  is  by  Mr.  Faxon.  It 
consists  of  fourteen  plates  and  twenty-eight  pages  of 
explanatory  matter.  The  source'  from  which  each 
figure  is  taken  is  Invariably  Indicated,  while  a  genera] 
heading  for  the  principal  groups  treated  gives  a  list 
of  the  .authors  whose  figures  have  been  copied.  A 
number  of  unpublished  original  drawings  by  Mr. 
Agassiz  have  been  incorporated  wherever  they  sup- 
plement published  material. 

We  may  form  some  idea  of  the  activity  of  the  dif- 
ferent nations  In  the  field  of  morphology  by  stating 
that  these  illustrations  were  copied  from  the  memoirs 
of  nine  Germans,  five  Americans,  four  Russians  and 
as  many  English,  of  three  Scandinavians,  two  Bel- 
gi%ns,  one  Dutchman,  and  one  Frenchman;  the  Im- 
portance of  the  contributions  is  also  fairly  repre- 
sented in  the  above  enumeration. 

Dr.  A.  S.  Packard,  jun.,  and  Dr.  .T.  W.  Fewkes,  will 
assist  the  editors  of  the  '  selections '  in  the  preparation 
of  the  Insects  and  Acaluphae.  The  second  number 
of  the  bibliography,  Ecbinodermata,  by  Alexander 
Agasslz,  has  been  Issued  as  No.  2  of  vol.  x.  of  the 
museum  bulletin;  the  illustrations  of  that  part  will 
be  published  during  the  coming  summer. 

Academy  of  nstanl  aoienceii  Fhlladelphis,  Pena. 

77ie  Vaux  gift.  —  Arrangements  are  being  made 
for  the  reception  and  arrangement  of  the  fine  collec- 
tions of  minerals  and  antiquities  belonging  to  the 
late  William  S.  Vaux.  The  gift  Includes  a  sufficient 
endowment  to  provide  for  the  apiraintment  of  a 
special  curator  and  for  the  aimual  increase  of  both 
collections  by  purch.'ue  of  specimens. 

Professor  A.  Heilprin  began  a  course  of  twenty- 
five  lectures  on  physiography  and  paleontology,  on 
Jan.  12,  to  be  given  on  the  successive  Tuesdays  and 
Fridays  of  each  week.  The  lectures  involve  the  con- 
sideration of  the  following  general  subjects:  The 
rock  masses  of  the  earth's  crust;  present  and  past 
climates:  wind  and  currents;  geographical  and  geo- 
logical distribution  of  animals;  and  the  succession  of 
life  on  the  globe. 

At  the  close  of  Professor  Heilprin's  lectures,  Pro- 
fessor H.  Carvill  Lewis  will  deliver  a  course  on  min- 
eralogy and  lithology,  a  large  portion  of  which  will 
consist  of  a  series  of  field-lectures  upon  the  miner- 
alogy and  lithology  of  Philadelphia  and  vicinity,  of 
which  a  fuller  account  will  be  given  in  a  future  issue. 
Similar  courses  delivered  la^t  year  by  Professors 
Heilprin  and  Lewis  were  well  attended,  principally 
by  teachers  in  the  colleges  and  higher  schools  of  the 
city.  


NOTES  AND  NEWS. 
—  A  telegram  from  London,  Jan.  17,  Informs  us 
that  Mr.  George  II.  Darwin  h.-is  been  elected  pro- 
fessor of  astronomy  and  experimental  philosophy  in 
the  University  of  Cambridge.  Professor  Darwin  is 
a  son  of  the  late  Charles  R.  Danvin,  and,  until  very 
recently,  has  been  a  Fellow  of  Trinity  College.     Al- 


ytoVDABT  0,  ISS.'i.J 


SCIENCE. 


27 


Ihmifjh  a  young  man,  he  has  been  for  several  years 
a  Fellow  of  the  Koyal  society,  and  l\ns  attained  a 
world-wide  reputation  for  his  investigations  in  celes- 
tial Tneehaiiic!). 
Profrssor  Darwin's  more  Important  papers  are:  On 
he  Influence  of  fteologic.il  changes  in  the  earth's  axis 
»f  r\ilatli>u;  —  On  tlie  Imdiiy  tides  of  viscous  and  semi- 
llavttc  spheroids,  etc. ; — On  tlie  precession  of  a  viscous 
pheroid,  ecc ; — Problems  connected  witli  the  tides  of 
1  viscous  nphcroid; — On  the  tidal  friction  of  a  planet 
'attended  by  several  sittellites,  etc.;  —  On  the  secular 
cbangea  in  the  elements  of  the  orbit  of  a  saK-llito, 
etc.;  —  On  tlie  slrosses  caused  In  the  interior  of  the 
cttftb  by  thu  weight  of  continents  and  mountains. 
Tliese  papers  are  all  contained  In  the  Philosophical 
Imnsactions  of  the  Itoyal  society  between  the  years 
1870-82.  Professor  Darwin  has  also  published  ninny 
other  papers  on  the  alxive  and  cognate  subjects,  which 
are  to  be  fouiul  in  various  scientific  publications. 
One  of  Ills  latest  papers  is  the  Iteport  of  the  British 
aMocialion  committee  appointed  for  the  measurement 
of  the  lunar  disturbance  of  gravity;  and  on  another 
paga  of  this  issue  will  be  found  a  full  analysis  of  a 
■till  more  recent  essay. 

Professor  Darwin's  friends,  both  In  America  and 
Kngland,  must  feel  that  the  University  of  Cambridge 
bos  honored  itself  as  much  as  it  lias  honored  him  in 
•ppoinling  him  to  this  high  position,  as  his  sclentiUc 
i  ability  .iiid  acquirements  in  the  particular  line  of 
Worl<  to  wlilch  he  h.xs  chosen  to  devote  Itiinself  rank 
■«<*ond  to  those  of  no  one  hving.  American  students 
who  have  liad  the  pleasure  of  meeting  Professor 
Darwin  in  Caiubriili;e  cannot  help  feeling  a  decided 
pleasure  in  hearing  of  his  elevation  when  they  recall 
bis  iiiiifurm  kindness  and  generous  liospitality. 

—  We  regret  to  announce  the  death  of  the  Rev. 
iTItns  CoBii,  whose  cnntribulions  to  our  iinowledge  of 
be  volcanic  outbreaks  of  Mautia  Loa  are  well  known. 
iont  ai  Klllingworth,  Conn.,  in  ISOl,  lie  was  sent  in 
\iS3ti  by  the  American   board   of  coinniis>ioiiers  for 
Dreign   missions  to  explore  Piita;;onia,  and,  in  the 
txt  yettr,  as  a  missionary  to  the  Ilawaiian  Isilands, 
wherr  for  nearly  half  a  century  he  has  been  a  faith- 
ful and  lii'lovcd  pastor.     In  his  mUsioii  district  on 
awnii  is  the  larg>-st  active  volcano  In  the  world;  and 
nt*  two  craters,  Mokuaweoweo  and  Kilauen,  were 
carefully  watclied  and  studied   by  him.     The  wild 
pttit  of  his  quarterly  lours  led  along  the  brink  of  Kil- 
•ae*,  and  no  man  knew  more  of  its  condition  than 
be,    Prrim  the  flanks  of  Mauna  Loa  came  many  im- 
poftottt  lava-flows;  the  latest,  in  18S1,  after  a  cuurso 
of  moro  than  thirty  miles,  came  wllliin  a  mile  of  his 
doorway;  earthquakes  rocked  his  house  in  flilo;  sca- 
qtiake  waves  swept  his  sliures;  landslides  destroyed 
his  pimple  and  their  cattle.     In  the  midst  of  these 
pbcnomcna  he  carefully  observed  and  recorded ;  and 
bl*  reports  published  In  various  scientific  periodicals 
ipeciatly  in  the  American  journal  of  science),  as 


well  as  in  the  Missionary  herald,  contain  most  vivid 
and  accurate  accounts  of  Hawaiian  vidcanic  action. 
Every  explorer  of  these  islands  has  l)een  welcomed 
to  his  beautiful  home,  and  greatly  ossKted;  and  all 
have  parted  from  him  as  from  a  wise  and  good  friend 
tlicy  hoped  again  to  meet.  Healthful  all  Ills  life,  be 
died  of  old  itge  on  the  1st  of  last  December.  His 
Adventures  in  Pntngonia,  published  a  few  years  since, 
and  his  Life  in  Hawaii,  1835-1881,  contain  tlic  mod- 
est story  of  hia  life,  at  once  wise,  useful,  philan- 
thropic, and  religious.  A  memorial  meeting  was  to 
be  held  nt  Hilo,  on  his  birthday,  Feb.  1. 

—  Tlie  anniifil  election  of  tlio  Academy  of  natural 
sciences  of  Philadelphia  was  held  on  Dec.  2i)  List, 
and  resulted  as  follows:  President,  Jos.  Lcidy,  M.D.; 
Vice-Presidents,  Tliomas  Meehan  and  Uev.  Henry 
C.  McCook;  liecording  Secretary  and  Librarian, 
Edw.  J.  Nolan,  M.D. ;  Corresponding  Secrctaiy, 
George  H.  Horn,  M.D. :  Treasurer,  William  C.  Hens- 
zey;  Curators,  Jos.  Leidy,  M.D.,  Charles  F.  Parker, 
Jacob  Binder,  and  W.  S.  W.  Ituschenberger,  M.D.; 
Councillors  to  .serve  three  years,  Thnnias  A.  Robin- 
son, Edw.  Polls,  Isaac  C.  Marlindale,  Tlieo.  D.  Hand. 

The  annual  reports  of  the  oflicers  and  sections, 
which  were  read,  indicated  tlial  the  society,  during 
the  past  year,  has  been  in  a  condition  of  unusual 
prosperity. 

—  Tlie  Anthropological  society  of  Wnthlnglon  held 
its'annual  elect  Ion  Jan.  10,  with  the  following  result: 
President,  Col.  Garrick  Mallei^,  U.S.A.;  Vice-presi- 
dents, Dr.  Kobert  Fletcher,  President  J.  C.  Welling, 
Major  J.  W.  Powell,  and  Professor  Otis  T.  Mason; 
General  Secretary,  Dr.  W.  J.  Hoffman;  Correspond- 
ing Secretary,  Col.  F.  A.  Seely;  Treasurer,  Professor 
J.  Howard  Gore;  Curator,  Col.  C.  C.  Royce;  Council 
at  large.  Professor  L.  F.  Ward,  Mr.  G  K.  Giiliert, 
Dr.  A.  F.  A.  King.  Professor  E.  A.  Fay,  Mr.  H.  W. 
Hcnshaw,  and  Mr.  David  IlTilche>on.  Major  Powell 
retires  from  tlie  presidency  after  four  years  service. 

—  At  its  general  meeting,  Jan  0,  the  Brooklyn 
entnniolojical  society  elected  the  Rev.  G.  D,  Hulst, 
president  ;  F.  G.  Sclmu|ip,  secretary  ;  Charles  Fuclis, 
treasurer  ;  and  J.  U  Sniilii,  curaior. 

—  The  young  folks'  course  of  four  scientiRc  lec- 
tures, given  ill  Woslilngton  at  the  National  innsciim, 
undo.^  the  auspices  of  the  biological  and  antliropo- 
loglciil  societie*,  was  successfully  brought  to  a  con- 
clusion on  Jan.  0.  Tlie  attendance  throughout  was 
good.  It  was  the  first  course  of  tlie  kind  attempted 
in  Washington  for  many  years. 

The  i-ecund  course  ul'  free  Saturday  lectures,  in- 
augurated laot  year  under  the  smiie  atH|iices,  was 
opened  on  the  l:3lh  Inst.  Twelve  lectnies  will  be 
given.  Tlie  schedule  for  the  first  half  of  the  course 
is  as  follows:  — 

Jail.  13,  Capl.  Clarence  E.  Duttoii  U.  S.  A.,  On 
rivers;  Jan.  '20,  Professor  Otis  T.  Mason,  The  races 
of  men;  Jan.  27,  Mr.  George  Kennao,  Mount«iut 
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and  mountaineers  of  the  Caucasna;  Feb.  3,  Dr.  O. 
Webster  Premiss,  Mesmerism  in  animals,  willi  ex- 
periments; Feb.  10,  Professor  ThecMlore  Gill,  Mythi- 
cal animals;  Feb.  17,  Dr.  John  S.  Billings,  U.S.A., 
Germs  and  epidemics. 

—  At  the  meeting  of  tlie  Biological  souiety  of  Wasli- 
Ington,  held  Jan.  10,  an  addrps.t  was  given  by  the 
retiring  president.  Professor  Theodore  Gill,  on  the 
Principles  of  zoogeography. 

—  The  Association  of  Ohio  Collegiti,  during  its 
meeting  at  Wooster,  Dec.  27,  fonnally  adopted  the 
resolutions  of  the  American  association  for  the  ad- 
vancement of  science  and  the  American  philological 
association,  concerning  the  degrees  of  S.D.  and  Ph.  I), 
Henceforth  the  sixteen  colleges  comprising  tin*  asso- 
ciation are  in  honor  bound  not  to  confer  either  de- 
gree, except  upon  examination. 

—  Diffuse  but  enterUilning  notes  on  the  habits  of 
Lepiis  sylvatlcas  are  given  by  Itev.  Samuel  Lockwood 
in  the  December  number  of  the  American  Naturalist. 


RECENT  BOOKS  AND  PAMPHLETS. 

Ballard,  R.  The  solution  of  the  pyramid  problem, 
or  Pyramid  discoveries;  with  a  new  theory  a'<  to  their 
ani'ient  use.     N.Y.     ISSi:.     .S°. 

BeEtl,  ^V.  .T.  The  new  buLaiiy:  a  lecture  on  the 
best  method  of  leaching  the  science,  id  ed.,  retUeii. 
Phila.,  Marot.     1^82.     16  p.    S". 

Beard,  George  M.  Herbert  Spencer  on  American 
nervousness:  a  scientific  coincidence.  N.Y.,  Pul- 
nam.     ISS.).     17  p.     S". 

Brunner  von  Wattenwyl,  Carl.  Prodromug  der 
europal?chon  orthopteren.  Leipzig,  Knaelmann. 
1882.     ;!2  4-  4WJ  p.,  1 1  pi.,  map.     8°. 

Cambridge  —  Peabody  museum  of  American  ar- 
chasology  and  ethnology.  Fifteenth  annual  report  of 
ihe  trustees  [and  cur.itor].  Cambridge,  TruatFe*. 
1882.  [106  p.|  8°.  Forms  vol.  iii..  No.  2.  of  the 
report*. 

Comatock,  J.  H.  Report  on  insects  for  the  vear 
1881;  with  illustrations.  Vfash.,  Govmanent.  l'8K2. 
22  p.,  [71  pi.    8°. 

Damea,  W.,  ami  Kayser,  E.,  ndUor-i.  Paltt!onti>- 
logische  abhandliuigen.  i"'  M.  heft.  1.  Strurk- 
raann,  C.  Neue  beilriige  zur  kenntniss  des  oberen 
Jura  und  iler  waeldeubilduiigen  der  umgegend  von 
Hannover.)     Berlin,  1*12.     4  pi.    4°. 

Decaute,  E.  Tables  du  cadran  solaire  azimutal 
pour  tons  les  points  sltu^s  entre  les  cercles  polaires. 
Variation  automatiijue,  determination  instantan^e  du 
relovemenl  vrai,  eonlrolc  do  la  route.  2  vol.  Paris. 
1882.     .s° 

Fletcher,  Robert.  On  prehistoric  trephining  and 
cranial  amulets.  Wash.,  Goreminent.  1882.  32  p., 
0  pi.    4°. 

Prayer,  Persifor.  M^moire  sur  la  geologie  de  la 
partie  sud-est  de  la  Pennsylvanle.  These  pr^sent^e 
k  la  faeult($  dea  sciences  de  Lille.  Lille,  imp.  Six- 
Uoremiina.     1S82.     I7llp.,  4pl.     4°. 

Ctelkle,  Archibald.  Text-book  of  geology.  N.Y. 
Mncmillan.     18S2.     1 1 -(- 971  p.  i//.     8°. 

Harria,  Edwai-d  Doubleday.  Memoir  of  Thaddeus 
William  Harris,  M.D.  Cambridge,  Wilmn.  14  p.. 
chart.     8°. 

Hoffer,  E.  Die  hummeln  Steierniarks.  Lebens- 
geachichte  und  beschreibung  dersclben.  I.  hiilfte. 
Oral.     1882,    8°.     Plates. 


InteraatioQal  exhibition  of  electricity,  Paris,  1881. 
Report  of  the  sub-commission  [Barker  ami  olher»]  on 
Incandescent  lamps.  -N.Y.,  liurgoyne  pr.  1882.  28 
p.    8°. 

Laflamme,  fablie  J.  C.  K.    I^  Canada  d'autrefoi 
esqui.sae  gt^oluglij ue.    Conference  donn^e  ^  I'lnsti 
I'uiuidlen  de  (iuelx-c,  diirnnt  I'hiver  dc  1882.     n 

2a  p.   8°. 

Loew,  O.,  u.  Bokorny,  T.     Dl .,..■-•   ■'-  k 

<|Uelle    ini    lebenden    )>rotoplai<ma ;  !i 

griindet  und  experimeiitell  nachgew^  iic 

188  J.     ,so. 

London  —  Boyal    geographical    society.     Supple- 
mentary  papers.     Vol.  i.  pt.   1.     (Travels  and 
Hearches  in  western  ('hiim  :  by  E.  C.  Baber.)  Londa 
1882.     S". 

Maaa. — i  'umnilsi'ioners  on  inland  fisheries.   Scven- 
teenlh  annual  report  for  1882.     Boston,  State.     1888s_ 
58  p.    8". 

MaxweU,   James    Clerk.      Life,   with  selectloi 
from  his  correspondence  and  occasional  writings,  i 
a  sketch  of  his  eontributlons  to  science;   by   Lev 
Campbell  and  W.  Garnelt.    N.Y.,  ilacmlUan.    18 
lti-t-tkl2  p.,  S  portr.  A  pi.     8°. 

Minchin,  G.  M.  Uniplanar  kinematles  of  solidi 
and  lluids,  with  applications  to  the  di-stribution  and 
(low  of  electricity.  H.Y.,  MarnuUan.  1882.  8-1-266  p. 
12°. 

Princeton  — College  of  New  Jersey.    Preliminary 
report  upon   the  Princeton   aeientltic  exiiedition 
1882;  by  W.  B.  .Scott  and  W.  F.  Magie.    Prinect 
HubhiMm,  pr.     1882.     8  p.     8°. 

Hlley,  C.  V.  Report  of  the  entomologist  of  til 
Department  of  agriculture  for  the  year  ending  Jun 
1882.     Witxh.,  GoverniiuuL     1882.     lf'.7  p.,  20  pL     ' 

Scientific  and  literarv  gossip.  Vol.  1,  nos.  1- 
Boston.  OimJii".      I882-I.8.83.      16  p.77(.     so. 

Searlea,  W.  U.  Field  engineering:  a  handbook  i 
the  theory  and  practice  of  railway  siineying,  locatifl 
and  construction.    4(/i  ed.    Ti.Y.',  Wiley.     1883.     12* 

Searles,  W.  II.     The  railroad  spiral:  the  theory  < 
the  eomponnd  transition  curve  reduced  to  practic 
formulu'    and    rules    for  ajiplication    in   lielil-wort 
.N.Y..  miri/.     1.SS3.     12°. 

Southwick,  A.  P.  Question-book  of  l)otany  wl(j 
notes,  ■itierles.  etc.  Syracuse.  Bardern.  1S82,  40 1 
li)°. 

Spencer,  Uerliert.    Herbert  Spencer  on  tlie  Ameri- 
cans and  the  Americans  on  Herbert  Spencer:  a  fu" 
report  of  his  interview  and  of  the  proceedings  at  I 
farewell  baii«|uet  of  Nov.  It,  1882.     N.Y.,  Appleto 
18.8;^.     fHl  p.     12°. 

Stader'a  iiopular  ornithology:    tlie   birds  of 
America,  drawn  and  colored  from  nature;  by  T.  Ja 
per.     N.Y..  .S7u(/(T.     1883.     182  p.,  110  pi.     f°. 

Taylor,  W.  B.    Physics  ami  occult  qualities, 
address  before  the  philo-iDphlr'al  society  of  Washing 
ton,  Dec.  2,  1882.     Washington,  Jwld  and  Z)e(u>e<l( 
pr.    1882.    iWp.    8°. 

U.  8.  —  Department  of  agriculture.     Report  of  1 
commissioner  of  agricidture  for  the  years  1881 
1882.     Wash.,  fVo»ernmen«.     1882.    704  p.,  84  pi. 

Waahington  —  Anthropological  society.  Tr 
actions.  Vol.  1,  Feb.  10,  i87ft-Jan.  17,  1882.  W« 
docietn.     1SS2.     142  p.     8°. 

'Waahington  —  Smithsonian    Institution, 
logiie  of  publications  of  the  Smithsonian  instlt 
(1^46-1882),  with  an  alphabetical  index  of  articl«i 
the  Smithsonian  contributions  to  knowledge,  Mjj 
luncous   collections,   Annual    report!^,  Bultellu^ 
proi.'ee<lings  of  the  U.  S.  national  museum  and  '. 
of  the  bureau  of  ethnology:  by  William  J. 
Wash.,  IniiiUution.     1882.    328  p,     8°. 
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advance    than    ever   before   in   the  important           ^| 

^B^ct    of    this 
^H^tioe),    Admiral 

branch    of    re-             ^1 

■^■■■■■■■■^^H 

search    which    he                  1 

^^bhn     Rodgcrs. 

^^^^^^^^^^^H 

had     made    his                  J 

^^■nfcssor  Willinni 

^^^^^^^^^^^H 

^^J 

^^K  Rogers,  Hou. 

^^^^^^^^^^H 

Only  four  days          ^H 

^^I^i^o  P.  Mnrsh. 

^Hii'fiuspi^ 

^3^^^^^^^^^^^^^! 

before  he  died,  he          ^^| 

^Ki).  J.  G.  Bar- 

^^^^^^^^^^1 

entertained  at  bis          ^^| 

^Hknl,  Gen.  G.  K. 

HK';      J^^H 

^^^^^^^^H 

house  a  company          ^^| 

^^■Tarren,  and  lust, 

^^^^^^^^1 

of    his    scientific          ^^| 

^^■ul  saddest  of  nil, 

^^^^H  ^ 

s^is^^^H 

coufrfvea,  with   a          ^^| 

^^r.    Henry    Dra- 

few other  chosen          ^^| 

per. 

.JB^^^^^^^^I 

friends.     No  one          ^^| 

The    five    Ui>i 

^^^■^^^^^^^1 

then  present  will          ^^| 

named  were  men 

^^^B        '^^^1 

ever    forget    the          ^^| 

advanced    in 

^^^K>        '^^^1 

splendor    and          ^^| 

years,  whose  work 

^^^^^^^^^^^^^^^^^^^^^^^'- .^^^1 

H^^K            ^^1 

i)cauty    of    the          ^^| 

1IM  substantially 

^^^^E 

scene,    nor    the         ^^| 

cutnplcto  and  fin- 

^^^^^/^ 

fl^^^^K 

;j;enial   hospitality          ^^H 

ished,  so  that  lhe\ 

^^^W^-^1 

r^^^^BT 

of   the    host   and          ^^| 

bwl  come  to  the 

^^^■p 

L        ^^Br 

his    accomplished          ^^| 

ii.'itnral     end    of 

^^^^^^^^^^^^K' 

wife.     Few  of  us         ^^| 

iiuiK.irabli'      lives. 

^^^^^^^^^^^^^^^K 

^^^^^^^^^^B 

ever    heard    his          ^^| 

C«n.  Warren  also 

^^^^^^^k'^^^^^^^^H^ 

voice  again.     He          ^^| 

had     jmsBed    the 

'^^^^^li 

was  already  suffer-          ^^| 

iige  of  tiftv,   and 

^qP^H 

ing  from  a  severe          ^^| 

for    some    years 

^ 

i-old  contracted  by           ^H 

bad  ceased  to  take 
any  active  purt  in 

^^^^^^^^^^^^^^^^^^^%^^^^ 

I'xposure    in    a           ^H 

^-^ 

h,.*.^  hj  W.  B.  ClMM*. 

storm    during   a           ^H 

Hcientific    enter- 

/       /y/' 

hunting  excursion          ^H 

prise. 

^"x/^^        C"**.^  • 

among  the  Rockj-          ^^| 

Dr.  Henrj-  Dra- 

^^ff       ^^ 

/y       A    y-^     i^>5t     ^^<^""'"'"s    (he          ^H 

per    alone    of  all       . 

/y/^^^:^^c/^ 

^tfi^y^A-^ \t)Cj6   ''^''i •■«t"™«i ""ly      ■ 

the  seven  was  one 

T 

yjrx  r                .    \*x>v.    a  fewdiiysbefore),           ^1 

from  whom  more 

^        / 

and  the  labor  of         ^^| 

even  was  to  l>c  ex  pec 

led  in  the  future  than  the 

preparing    fur   this    reception   of   his    friends          ^^| 

work  he  had  already 

accomplished.     He  was 

probably  aggraxaled  the  trouble.     That  verj-           ^^^ 

cot  off  io  the  midst 

of  his   most  successful 

night  the  hand  of  death  was  laid  upon   him,           ^^| 

achievements,  at  the 

very  cnlininatinn  of  his 

and  after  three  days  of  suffering  and  struggle           ^^| 

coarse,  just  in  the  fiil 

ncss  of  his  8treu{?tli.     It 

he  was  snatciied  away.                                                   ^^^ 

is  Ui«  simple  truth. - 

-what  another  has  said 

He  was  born  in  1837,  in  Virginia;  the  sec*          ^^| 

alnwfly,  —  that  "no 

greater  calamity   could 

ond  son  of  .lohn  William  Draper,  then  at  th)^          ^^| 

^^^^  ,f  o.  a.  —  is»». 

' 
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beginning  of  his  brilliant  career.  The  father 
WB8  at  the  time  a  voting  professor  of  chem- 
istr}*  in  Hampilen-Sydncy  college ;  he  had 
come  to  this  country  (Vom  England  a  few  years 
before,  to  take  a  professorship  at  Boydton, 
Va.,  having  been  induced  to  come  to  the  United 
States,  partly  by  the  solicitations  of  his  Vir- 
ginian relatives,  and  p.nrlly  l)y  considerations 
connecli'd  with  his  romantic  marriage  to  a 
young  Portuguese  lady  of  noble  birth.  In 
1889  the  elder  Draper  accepted  the  chair  of 
chemistry  in  tlie  New- York  university,  and 
removed  to  the  city  with  his  familj-.  Henry 
Draper,  therefore,  though  by  birth  a  Virginian, 
and  mingling  in  his  veins  the  blood  of  l)oth 
the  Anglo-Saxon  and  the  Latin  races,  was  yet 
entirely  a  New-Yorker  in  all  his  early  associa- 
tions and  education,  as  well  as  in  his  later 
Ufe. 

He  was  educated  in  the  schools  of  the  city, 
and  in  the  university  with  which  his  father 
was  connected.  He  entered  the  freshman 
class  at  the  age  of  fifteen,  and  went  through 
the  first  two  years  of  the  college  course.  His 
instructors  remember  him  as  a  bright,  active 
youth,  full  of  spirits,  but  with  a  strong  taste 
and  bent  for  scientific  pursuits.  At  the  begin- 
ning of  his  junior  year  he  left  the  coUege  for 
the  medical  school,  and  in  1858  he  took  his 
degree  of  M.D.  with  distinguished  honor. 

His  education  was  conducted  throughout 
under  the  immediate  and  loving  supervision  of 
his  fatiier,  from  whom  he  inherited  such  quali- 
ties of  mind  and  temiierament  as  qualified  him 
pre-eminently  for  the  work  he  was  to  do.  A 
writer  in  '  Harper's  weekly,'  speaking  of  this, 
says,  — 

"  He  bad  for  a  companion,  friend,  and  teacher 
from  childhood,  one  of  tbe  most  thoroughly  cultivated 
and  original  scientific  men  of  tbe  present  age,  who 
attended  carefully  to  bis  instrurtlon,  and  impressed 
upon  him  deeply  the  bent  of  his  own  mind  in  tbe 
direction  of  science.  The  boy  was.  In  fact,  immersed 
In  science  from  bis  youngest  years ;  and  not  merely 
crammed  with  its  resnlts,  but  saturated  with  its  true 
spirit  at  tbe  most  impressible  period;  lie  was  taught 
to  love  science  fur  the  interest  of  its  Inquiries,  and 
was  early  put  upon  tbe  line  of  investigation  in  which 
be  has  won  his  celebrity.  He  inherited  not  only  bis 
father's  genius,  but  his  problems  of  research. 


"  Dr.  John  VV,  Draper  was  an  experimental  inve 
gator  of  such  fLTtility  of  resource,  and  such  cousum^ 
mate  skill,  thai  the  Euro|ioan  aattiuU  always  doplorod 
his  proclivity  to  literar>'  labors,  as  a  great  loss  to  the 
scientific  world.     Henry  Draper  inherited   from  his 
father  in  iiii  eminent  degree  the  aptitude  for  dplicafi 
esperimcnting,  and  ii  fine  capnclty  of  m.iiiipiilali>f| 
tact." 

Nothing  eoirtd  lie  moro  iicnutifiil  than  th 
relation  and  intercourse  liotweeii  this  fathe 
and  son  in  later  years;  on  one  side  was  til 
sincercst  filial  devotion,  respect,  and  adinira 
tion  ;  on  the  other,  paternal  pride  ami  confi 
deuce ;  on  bolli  sides,  the  warmest  arfectioij 
and  perfect  sympathy  of  purpose  and  idea. 

Dr.  Henry  Draper  began  his  researches  Ix 
fore  he  left  the  college  walls.  His  gr.aduatins 
thesis  was  a  really  valualile  investigation  of  th^ 
functions  of  the  spleen,  and  was  conducted  b^ 
means  of  micro|)hotography,  an  art  then  onH 
newly  born.  In  the  course  of  this  work  bj 
discovered  the  great  value  of  palladium  proto 
chloride  in  the  darkening  of  collodion  nega 
tives.  The  j-ear  after  his  graduation  wa 
spent  in  Europe ;  and  there,  while  he  did  na 
fail  to  appreciate  and  oiijoy  all  that  is  inter 
esting  to  every  man  of  culture,  still  he  wa 
most  interested  in  the  places,  methods,  and 
instruments  of  scientific  research.  His  visit 
to  the  great  six-foot  rellecting  telescope  of 
Lord  Rosse,  by  far  the  largest  ever  con 
structed,  gave  to  his  ambition  a  stimulus  and 
direction  which  influenced  his  whole  life,  and 
largely  detertiiined  his  career. 

On  his  return  he  received  an  appointment  ir 
Bellevue  Hosiiital,  which  he  retained  for  six- 
teen months,  with  the  intention  of  practising 
medicine.      In  1860.  however,  he  abandoned 
this  puri)08e ;  and  liy  accepting  the  chair  of 
physiolog}'  in  the  academic  department  of  thfl 
university,  he  definitel3-  adopteil  the  profea 
sion  of  an  instructor.     During  the  civil 
his  work  was  for  a  time  interrupted  liy  a  short' 
term  of  service   in    1862   as  surgeon   of  the 
twelfth    regiment    of   New- York   volunteers! 
but  a  military  career  had  few  attractions  foil 
him,  and  as  soon  as  he  was  no  longer  needed  h^ 
returned  to  the  duties  of  his  chair.    In  1866  hd 
was  appointed  to  the  professorship  of  physioU 
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'  in  the  modieiil  school.      He  retained  this 
St  until  1873,  whcu  ho  resigned  it,  but  coii- 
intip<]    to   give   the   inslruction   in   aiinlvlical 
liomldtTk'  in  the  academic  department.    At  his 
ktber's  death  he  was  aiipointed  to  fill  the  va- 
unt clmir.  and  accepted  the  jwsitiou  :  but  only 
tfi»w  months  before  his  death  he  resigned.  an<l 
Inallv  severed 
hia  connection 
itk    the    nni- 
Brsitrinordf 
give  hiniscli 
morr    entirely 
(o  research. 
it    the    tint' 
rhen    lie    nc- 
"flepted      the 
cliair  of  phj-si- 
in     til' 
edical  si^houl 
ad  became  it)^ 
I!  ,     tlie 

ii  ifi  Lad 

list  lost  its 
mil  ding  h\ 
li0re,  with  all  it- 
raluable  col- 
ions.  The 
Koiing  director 
immediately 
replaced  tliem. 
largely  by 
funds  fur- 
Mshed  by  bim- 
eir,und  partly 
assistance 
ed  from 
tiers  through 
indomitable  energy  and  akilfiil  t.ict.  The 
al,  which  seemed  to  be  destroyed,  was 
ibiiitatcd,  and  brought  to  its  present  state 
ll'  ■  '  prosperity. 

Hi  ^    ition  in  1873  was  necessitated  by 

heary  labor  and  responsibility  imposed 
I  as  managing  trustee  of  the  immense 
'  his  father-in-law,  the  late  Courtlandt 
ralint-r,  whose  daughter  he  had    married   iu 
I8«7. 


THK  TBI.BSC0rS8    IN   THr    I1.\S«TIN<».*   OBJEUVATOKY 


As  a  lecturer  and  instructor  be  was  emi- 
nently successful.  Says  a  writer  in  the  Uni- 
versity quarterly  (the  '  college  magazine  '  of 
the  New- York  univereity), — 

"His  leolures  arc  so  inlprestinc  ami  absorbing  to 
his  hearers,  tlint  the  ipicstlon  of  order,  which  In 
some   recltsilion-rooms   assumes    largo   proportions, 

i  B  hardly  even 
thought  of  with 
Ulm.  After  class, 
au  eager  group 
surrouiidsi  bim; 
a  n  il  evi'ry  tap 
by  tuqutrini^'  stu- 
dents is  followed 
by  a  rich  stream 
of  In  formation 
from  ■  mind 
whose  varied 
treusures  always 
lie  nt  instant 
command." 

But  he  was 
still  more  emi- 
nent and  suc- 
ccssfiil  as  an 
investigator. 
We  have  al- 
ready men- 
tioned his  first 
essay  of  the 
sort,  and  it  was 
soon  followed 
by  others  more 
extensive. 
Immediately 
upon  his  return 
from  Europe 
he  began  the 
construction  of 
a  fitleen-and-a-half  inch  reflecting  telesoopi!, 
and  carried  the  work  to  a  satisfactory  con- 
clusion. With  it  he  took  a  photograph  of  the 
moon,  fifty  inches  in  diameter,  the  lai^cst  ever 
made,  and  one  of  the  finest. 

Encouraged  by  this  success  he  aimed  still 
higher,  and  built  another  reflector  of  twenty- 
eight  inches  aperture,  which  was  completed  in 
1872.  This,  with  its  equatorial  mounting  and 
perfect   driving   clock,  was   wholly  the  work 
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of  bis  own  lisinds.  It  was  intciuli'd  iiiiil  used 
sticcc'ssftiU^'  I'or  the  imr{x»8e  of  photogrfijihing 
the  spectra  of  slara.  As  President  Barnard 
has  said.  "  it  was  proVmbiy  the  most  difllcult 
and  costly  experiment  in  celestial  chemistry 
ever  made."     It  was   with    this    iustniment 


that  in  Angust,  1872,  he  first  succeeded  in 
obtitining  a  photograph  of  a  star-spectrnm, 
showing  its  characteristic  lines :  the  star 
was  Vega,  and  the  lines  were  those  of  hj-dro- 
gen.  Since  tlien  he  has  taken  ttie  spectra  of 
more  than  a  hundred  stars,  and  at  the  time  of 
his  death  was  preparing  to  pnsh  the  work 
much  farther.  Most  of  the  later  photographs 
wej-e  made  with  an  e.\quisite  refi-aetor  of  eleven 
and  a  half  inches  aperture,  by  Clark  &  Sous. 


This  telescope,  which  he  has  found  much  more 
convenient  than  the  reflectors,  is  provided 
with  a  special  correcting  lens  for  [jhotographic 
work ;  and  it  was  with  this  that  he  made  those 
wonderful  photographs  of  the  nebula  of  Orion, 
which  were  tlie  fruit  of  his  long  and  wearj- 


labors  during  the  two  last  winters.  For  the 
most  part  he  was  accustomed  to  carrj  on  his 
astronomical  work  in  the  summer,  while  resid- 
ing at  his  country-seat  on  the  Hudson  ;  in  the 
winter  he  generally  spent  most  of  the  lime  in 
the  city,  and  gave  himself  mainly  to  labora- 
tory research.  In  |X72,  as  a  first  step  towai-ds 
tlic  interpretation  of  stellar  spectra,  he 'made 
a  photograph  of  the  ditlVaction  spectrum  of 
the  sun,  extending  from  below  O  to  O.  Otliers 
have  since  then  taken  pictures  of  small  jjor- 
tions  of  the  spectrum  on  a  larger  scale :  but 
his  [iliotograph  still  remains  cliwsical  and 
standard,  and  is  recognised  as  such,  abroail  as 
well  as  here. 

In  1874  lie  was  invited  by  the  Transit  o 
Venus  commission,  to  superintend  its  photo- 
graphic deijartmcnt ;  and  he  did  so  with  such 
success,  that  on  the  completion  of  his  hibors 
the  United-.Siates  government  caused  a  sjie- 
cial  gold  me<lal  to  be  struck  in  his  honor  at 
Philadelphia  mint.  Upon  the  face  it  bei 
the  inscription,  ••Decori  dccus  addit  anto 
on  the  reverse.  "  Fnmam  extendere  faolii 
hoc  virtutis  opus." 

Next  he  took  up  his  famous   rcsearcli  as 
to   flic   presence   of  the   non  -  nu-tals    in    the 
solar  atmosphere,  and  in  1877  published  hi 
pajjer  announcing  the  discovery  of  ox\gen  il 
the  sun.     The  investigation  was  exceeding; 
protracted    and    laborious,    .ind   involved 
expense  of  several  thousand  dollara :  it  wi 
carried  out  by  means  of  i)hotogr3phy,  several 
hnndriHl  plates  having  been  made,  which  show 
the  solar  8i>ectrum  confronted  with  that  of 
gas.     In  these  plates  wc  find  the  dilluse,  hazy,' 
bright  lines  of  the  oxygen  spectru|u  coincid- 
ing, not  with  dark  lines  of  the  solar  spocti'u: 
but  with  certain  brighter  bands  or  interspace! 
How  this  can  be,  it  is  fur  from  easy  to  explain 
—  why  oxygen  alone  should  act  in  this  unp) 
cedented    way.      Naturally   there    has    bei 
some  scepticism  and  discussion  as  to  the  coi 
redness    ami   soundness   of    his   conclusion 
but  no  one  with  au  unprejudiced   mind  caOf' 
we   think,   resist  the   evidence    alXer   careful 
examination   of  the  plates,   especi.ally   those 
obtained    during   his   second,    and  still  more 
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llnborate,    investigation    of    tjie    subject    in 

Id  the  summer  of  187H  Dr.  Draper  organ- 
a  party  for  the  observation  of  the  solar 
elipse  of  July  2i>.     His  stittion  was  nt  Raw- 
as,  Wyoming  Territory;  and  he  sncceeded. 
did  many  others,  in  getting  »  fine  plioto- 
pb  of  the  corona :    he  also  siicceedefl,  as 
Be  else  did,  in  getting  a  photograph  of  its 
clnim.  which,  however,  at  that  time  was 
»t  stm[>ly  eontinuous. 


Smithsonian  institution,  is  a  work  of  great 
importance.  lu  the  different  scientific  journals 
of  P^ngland  and  the  United  States,  lie  has  from 
time  to  time  published  numerous  papers  giving 
account  of  his  different  researches.  Our  space 
forbids  a  catalogue,  but  the^'  are  mostly  enu- 
merated in  the  obituary  notice  published  in  the 
January  numberof  the  Popular  science  monthly. 
Considerable  unpublished  work  remains  be- 
hind. Among  other  things  should  specially 
be  noted  the  ingenious  contrivance  by  which 
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In  ISSl  he  obtaine<l  photographs  of  the 
ectrtim  of  the  great  comet  of  that  year,  and 
[.of  the  nebula  of  Orion  and  its  spectrnni. 
pictures  of  the  nebula  are  among  the 
oiOKt  remarkable  and  interesting  specimens  of 
wlestial  pliotography  in  existence. 

Dr.  Draper  was  not  a  prolific  writer :  but 
every  thing  he  wrote  was  valuable,  —  clear, 
logical,  and  efToctive.  Early  in  his  career 
he  iiublishcd  an  excellent  text-book  of  chcm- 
Litry  ;  and  his  paper  upon  the  construction  of 
»Uver«l-gla«8    telescopes,    published    by    the 


he  succeeded  in  com|>elling  ayprisra  of  bi- 
sulphide of  carbon  to  perform  satisfactorily  in 
spite  of  changing  temperature  ;  and  the  equally 
interesting  invention  for  working  the  Edison 
incandescent  lamp  by  means  of  a  gas-engine, 
without  the  disagreeable  fluctuation  of  light 
which  usually  accompanies  the  use  of  such  an 
engine. 

Dr.  Draper  was  a  member  of  the  Century 
and  Union  league  clubs,  and  occupie<l  a  high 
social  position.  With  politics  ho  did  not 
meddle  to  any  extent,  though  he  wan  always 
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patriotic  and  interested  it>  the  pulilic  welfsiro. 
lie  was  connected  willi  numerous  scientittc 
bodies  in  the  city  and  country,  und  with  many 
abroad.  Thou<;b  one  f)l'  the  younge-st  mem- 
bers of  the  National  academy  of  sciences,  he 
I  'Was  one  of  the  most  effective  and  influential. 
Lust  summer  his  alvw  mati>r  and  the  Uni- 
versity of  Wisconsin  honored  tiiemselves  and 
him,  by  conferring  upon  him  simidtaneoiisly, 
but  independently,  the  degree  of  LL.D. 

Excepting  his  earl_v  death.  Dr.  Draper  was 
a  man  fortunate  in  all  things  :  in  his  vigorous 
physique,  his  delicate  senses,  and  skilful  hand  ; 
in  his  birth  and  education ;  in  his  friendships  ; 
and  especially  in  his  marriage,  which  brought 
him  not  only  wealth  and  all  the  happiness 
which  naturally  comes  with  a  lovely,  true- 
hearted,  and  faithful  wife,  but  also  a  most 
unusual  companionship  and  intellectual  sym- 
pathy in  all  his  favorite  pursuits.  He  was 
fortunate  in  the  great  resources  which  lay  at 
his  disiwsal,  and  the  wisdom  to  manage  and 
use  them  well ;  in  the  subjects  he  chose  for 
bis  researclies,  and  the  complete  success  he 
invarialjly  attained. 

In  person  he  was  of  medium  height,  com- 
pactly built,  with  a  pleasing  address,  and  keen 
black  eye   which   missed    nothing   within   its 
'  range.     He  was  atfcctionate,  noble,  just,  and 
erous  ;  a  thorough  gentleman,  with  a  quick 
burning  contempt  for  all  shams  and  niean- 
\  nesB ;  a  friend  most  kind,  s^inpathetie,  helpful, 
I  and  brotherly  ;  gonial,  wise,  and  witty  in  con- 
'  Tersation ;    clear-headed,  iinidcnt,  and  active 
in   business ;   a  man  of  the  highest  and  im^st 
refined   intellectual    tastes    and    qualities ;    a 
lover   of   art  and  music,  and  also  of  manly 
sports,   especi.illy  the  hunt ;  of  such  manual 
skill  that  no  mechanic  in  the  city  could  do 
finer  work  than  he  ;  in  the  pursuit  of  science, 
able,  indefatigable,  indomitable,  sparing  nei- 
ther time,  labor,  nor  ex(>ensc. 

His  loss  is  lamented  keenly,  not  only  by 
those  to  whom  it  is  a  personal  bereavement, 
but  by  every  sincere  lover  of  truth  and  science. 
It  must  be  long  before  another  can  be  found  of 
such  abilities,  means,  and  versatility,  to  carry 
on  his  unfinished  work. 


Hut  it  is  violating  no  oonfidenw  to  add  that 
his  wife,  who  for  fifteen  years  was  his  untiring 
assistant  in  all  his  labors,  who  knew  all  his 
plans,  and  thorou>;hly  understood  them  loo, 
now  hopes  and  intends  to  find  some  way  to 
have  his  work  continued,  to  utilize  the  magnifi- 
cent afiparatUH  he  had  collected,  and  so  to  per- 
petuate his  memory,  and  keep  it  forever  green 
by  providing  for  the  accompliahment  of  his 
most  cherished  purfjoses  :  —  Monumentum  aere 
pcrcnnius.  Ckaulks  A.  Youno. 


THE    WEATHER  JN  NOVEMBER,  188t. 

TiiK  monthly  weather  review  is  one  of  the 
regular  publiaitions  of  the  United-States  sig- 
nal-service. Twenty  days  after  the  close  of  a 
month  is  allowed  for  the  receipt  of  reports,  at 
the  expiration  of  which  the  review  is  made  up 
and  printed.  The  November  review  is  an 
improvement  over  any  of  its  predecessors,  in 
being  stitched  and  furnisihed  with  a  neat  cover, 
which  contains  the  name  of  co-operating  ob- 
servers and  of  vessels  whose  officers  furnish 
murine  re[)orts.  and  also  a  list  of  meteorological 
instruments,  with  the  prices  at  which  they  may 
be  obtained  through  the  signal-office.  The 
following  may  bo  mentioned  as  the  noteworthy 
meteorological  conditions  of  the  month:  — 

The  barometric  prciisure  was  nearly  normal 
when  compared  with  the  November  pressure 
of  previous  ^'cars.  The  number  of  minima 
suflicientlj'  well  marked  to  allow  the  charting 
of  their  paths  is  only  five,  an  unusually  small 
number,  the  average  in  former  years  being 
fourteen.  Three  of  these  depressions  jmrsued 
an  easterly  track  over  the  noithern  portion  of 
the  country',  and  two  a  north-easterly  along  the 
Gulf  and  Atlantic  coasts.  The  latter  were  the 
most  severe  storms  of  the  month. 

The  temperature  was  below  the  normal  along 
the  eastern  coast  and  from  the  Kocky  Moim- 
tains  to  the  Pacific.  In  other  portions  the 
tem[)crature  was  higher  than  the  average. 
Frosts  were  frequently  reix)rtetl  in  all  districts, 
the  least  luimber  being  three  in  the  South- 
Pacific  region  ;  while  temperatures  above  90° 
F.  were  reported  from  Arizona  and  Texas. 
The  mouth  witnessed  the  closing  to  navigation 
of  the  upper  Missouri  and  Mississippi  rivers 
and  the  upper  lakes. 

There  was  a  marked  defieiencj"  in  rainfall  in 
nearly  the  whole  country,  the  principal  excep- 
tion being  the  middle  Pacific  coast.  New 
Kiiglniid  suffered  most  from  lack  of  rain  ;  the 
rainfall,  including  melted  snow,  iinuuinting  to 
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aly  l.fi  inches,  the  average  for  November  in 
^mier  years  being  4.0  iuches.  Considerable 
BOW  wju>  reported  from  norlliern  districts,  and 
little-  (Vom  the  southern  states. 
Among  miscellaneous  phenomena  may  be 
Bentiooed  earthc|uake  shocks,  which  occurred 
bn  the  7th  in  Wyoming,  Colorado.  Utah,  and 
T.ins.is,  and  on  the  14th  in  Missouri. 

The  most  noteworthj-  feature  of  the  whole 
Donth   was   the   rcinnrkablc    magnetic   storm 
*irhieh  occurred  from  the  ICth  to  the  20th.     It 
prevailed,  not  only  throughout  this   country, 
but  ill  Enro{)e,  and  was  characterized  by  ex- 
tensive auroral  displays.     It  was  simultaneous 
with  a  large  sun-spot,  visible  to  the  naked  eye. 
The   English  journals    have    contained    many 
•irticles    upon   this    storm   and    its    attendant 
ires  ;  but  in  this  eountty  extensive  cloudi-. 
Ill  --  prevented  as  complete  auroral  obsen'ations 
.13  would  otherwise  have  been  secured. 


tfEW  TESTAMENT  AUTOGRAPHS. 

Av  interesting  and  impKirtant  application  of 

t'  'Is  of  the  theory  of  probability  to  the 

CJ  'if  the  New  Testament  was  made  in  a 

per  read  by  Mr.  .1.  Rendel  Harris,  late  a 

lliiw   i.r  Clare  College  ami  a  lecturer  in  the 

II  of  Cambridge,  before  the  Philological 

»»-.,  1.  i_i  ■•!'  Johns  Hopkins  university,  at   their 

L-cling  on  the  5th  of  January :  the  results  of 

hich  investigation  will,  if  substantiated,  form 

t  new  departure  in  textual  criticism. 

Attention  wa*  first  drawn  to  the  exact  ecjual- 
ity  of  the  second  and  third  epistles  of  St. 
Iflii.  ejjch  of  which  occupies  '2\f  lines  of  type 
I  till-  c<,Ution  of  Westcott  and  llort;  and  it 
a:.-  I.  'I'lrked,  that  the  text  of  these  epistles 
l'h>i'ai'i\  represented  an  integral  number  of 
I  sheets  of  the  original  papyrus. 
I  An  examination  was  then  made  of  the  space 

I  oMiipied  by  the  various  books  of  the  New 
^^^I'iilutiient  in  the  Vatican  codex.  This  MS. 
^^h  written  in  triple  columns,  each  containing 
^^2  lines  to  the  column.  Every  book  begins  at 
Itic  top  of  a  column  :  but,  strange  to  say, 
inteaul  of  ending  according  to  a  random  dis- 
tri>>ntinn  over  the  42  lines  of  the  columns, 
v  a  preference  for  ending  at  the  27th 

tos. 

^  were  shown  to  end  on  the  27th 
II,.  lie  26th,  and  two  on  the  28th. 

A  taiUnilation  was  made  which  showe<l  that 

i!il»  nils  not  the  work  of  chance,  but  of  law; 

-  inferred  that  there  was  a  commeu- 

■  ,,.,   of  the  books  in  question  with  one 

1  •  'iK-r,  trith  the  whole  Vatican  column,  and 

liir  p,-irtiflt  column  of  2;^  lines. 


From  this  was  at  once  deduced,  that  the  Vat- 
ican page  is  composed  of  nine  smaller  pages 
of  pa|>yrus  arranged  in  a  square,  so  that  three 
go  to  a  column,  and  three  columns  to  the  page. 
Each  of  these  smaller  pages  was  represented 
by  the  term  V-page  ;  so  that  a  Vatican  page 
is  equivalent  to  tlie  following  notation  :  — 


V  V         T 

V  V         V 

V  V         V 


And,  since  anj'  deviation  from  the  form  of 
papyrus  found  in  the  aulograplis  would  have 
resulted  in  the  introduction  of  a  random  dis- 
tribution of  the  endings,  it  was  shown  that 
the  V-page  for  the  books  in  question  was 
approxiraatelj-  the  page  of  the  autograi)h. 

A  similar  analysis  for  the  Sinaitic  codex, 
which  has  four  columns  to  the  page,  and  48 
lines  to  the  column,  revealed  the  existence  of 
a  smaller  pnpynis  page  employed  by  a  number 
of  other  books.  This  page  was  represented 
by  12  lines  of  the  Sinaitic  column,  and  was 
denoted  by  S ;  so  that  the  page  of  the  MS. 
was  equivalent  to  :  — 


s 

s 

s 

s 

8 

s 

s 

s 

S 

s 

s 

s 

s 

s 

s 

s 

By  means  of  these  two  Ij'pes  the  majority 
of  the  books  of  the  New  Testament  were 
restored  to  the  original  sheets. 

But  even  more  remarkable  was  the  appli- 
cation of  the  results  of  this  inquiry  to  the 
puriwses  of  textual  criticism,  and  to  the  sti- 
ehometry  of  the  New  Testament.  For  these  we 
must  refer  to  the  forthcoming  supplementaiy 
number  of  the  American  journal  of  philology, 
where  it  will  be  tbund  demonstrated,  that  the 
celebrated  passage  of  St.  John  in  which  is 
given  the  ar-count  of  the  woman  taken  in  adul- 
tery is,  in  all  probability,  four  lost  pages  of  the 
original  docimicnt  of  the  Gospel ;  and  that  the 
account  of  the  agony  in  the  garden,  which  is 
also  rejected  by  the  critics,  is  a  lost  page  of 
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the  autogrnph  of  St.  Luke.  The  details  of 
the  investigation  will  be  Ibiind,  with  ninnj- 
other  ix)int8  of  interest  to  New-'restninent 
students,  in  the  article  above  referred  to. 


INFLUENCE   OF  MAOiXETlSM  ON 
CHEMICAL  ACT/iiN.^ 

More  than  a  year  ago  I  gave  an  aeoonnt  ^ 
of  aome  experiments  which  I  had  performed 
with  the  object  of  determining  whether  ning- 
netism  exerts  any  influence  on  cheniicnl  .iction. 
I  succeeded  in  getting  what  appears  to  me  to 
be  strong  evidence  in  favor  of  the  view  that 
magnetism  does,  at  least  in  one  ease,  exert  a 
marked  influence  on  chemical  action.  The 
principal  experiment  upon  which  this  conclu- 
sion is  based  may  be  l)ricfly  described  here. 
A  vessel  made  of  thin  iron  (fcrrotype-phitos 
were  used)  was  placed  on  tlie  poles  of  a  mag- 
net, and  a  solution  of  snlphate  of  cojiper 
poured  into  it.  Instead  of  getting  a  uniform 
deposit  of  copi)er  on  the  bottonj  of  the  vessel, 
the  metal  was  de[)osil«Hl  in  dis.tinctly  ui.'uked 
lines,  the  direction  of  which  wa.s  at  right 
angles  to  the  lines  of  magnetic  force.  Further, 
directly  over  the  poles,  the  deposit  was  uni- 
form ;  and  this  uniform  ileposit  was  l>ouuded 
bj-  a  band  of  no  deposit,  from  one-sixteenth  to 
one-eighth  of  an  inch  in  width. 

Since  the  first  paper  on  this  sidtjcct  was 
published,  I  have  spent  a  great  deal  of  time  in 
endeavoring  to  discover  other  cases  of  similar 
action,  and  to  extend  the  observations  in  vari- 
ous directions,  in  the  hope  of  reaching  a  satis- 
factory explanation  of  the  [ihcnomenou  de- 
scribed. I  sludl  soon  give  a  full  account  of 
the  work  in  the  American  chemical  journal. 
In  the  menu  time  a  condenseil  account  is  here 
given . 

I  should  say  at  the  outset,  that  the  subject  of 
this  paper  has  frc(]uei!tly  been  discussed  and 
experimented  »\mn  iii  past  years.  In  1847 
Wartraann"  stimmed  tii)  what  had  been  iloiie 
previous  to  that  time,  and  also  described  some 
new  experiments  of  his  own.  According  to 
him,  magnetism  does  not  influence  chemical 
action.  Ilis  proof  was  furnished  by  two  ex- 
periments. In  the  first,  the  electrolysis  of 
water  was  caiTied  on  in  a  magnetic  field,  aud 
the  results  compared  with  those  olitaiued  with 
the  same  apparatus  without  the  magnet.  The 
results  were  the  same  in  both  cases.  In  the 
second  experiment,  iron  cylinders  were  placed 

■  Abitract  of  >  papvr  rexd  before  Ihs  K»Uon>l  ncatltmjr  of 
tolcncoa,  at  Ita  semi  unnunl  incoUDg  In  Xow  York,  Nor.  14-17, 
tSO-i. 

*  Aroerlcnn  dbemlcfti  joprnnl.  111.  16T. 
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in  a  solution  of  copper  sulphate.  Some  of  the 
cylinders  were  maguelized,'  and  others  were 
not.  No  difference  was  obser\'ed  between  the 
deposits  formed.  The  author  calls  attention 
to  the  fact  that  his  conclusion,  (hat  magnetism 
does  not  influence  chemical  action,  diflefs  from 
that  of  a  number  of  earlier  writers,  among 
whom  may  be  mentioned  Schweigger,  Dober- 
einer.  Fresnel.  Am[)^re,  and  Robert  Hunt ; 
but  that,  on  the  other  hand,  it  agrees  with 
that  of  Oito-Linni''  Erdmann,  Berzclius,  and 
the  Chevalier  Nobili. 

.\mong  the  experiments  referred  to  by 
Wartmann.  those  of  Robert  Hunt'  are  perhaps 
the  most  striking ;  and  to  these  I  turned  my 
attention.  Hunt  states,  that,  when  a  concen- 
trated solution  of  silver  nitrate  or  of  mercu- 
rous  nitrate  is  placed  on  glass  over  the  poles 
of  a  magnet,  the  salts  crystallize  out  in  curious 
Hues,  of  which  an  illustration  is  given.  While 
these  exf>eriment8  have  no  direct  bearing  on 
the  question  whether  magnetism  influences 
chemical  action  or  not,  I  nevertheless  rei>eated 
them.  To  my  surprise,  the  etfects  descrilted 
by  Hunt  were  not  obtained.  The  conditions 
were  re^watetlly  changed,  —  the  strength  of  the 
solutions,  the  strengtii  and  form  of  the  mag- 
nets, the  thickness  of  the  glass  plates,  being 
varied ;  but  under  no  conditions  were  the 
expected  efl'ects  obtained.  Some  of  the  other 
ex[)eriments  of  Hunt  were  also  repeated,  but 
only  with  negative  rituilts,  .So  that  even  the 
most  iwsilive  statements  of  Hunt  will  rerjuire 
verification  before  they  can  l>e  accepted  in 
favor  of  his  conclusion  that  magnetism  influ- 
ences chemical  action  and  crystallization. 

Among  the  experiment.s  which  I  have  per- 
fonned  sin<!e  the  publication  of  the  first  paper 
already  referred  to,  may  bo  mentioned  the  fol- 
lowing:  1.  The  action  of  copi)cr  on  zinc.  In 
this  case  the  uutgnct  evidently  exerte<l  some 
influence  on  the  action  ;  causing  apparently  an 
accumulation  of  copper  on  the  lines  bounding 
the  space  directly  above  the.  poles.  No  Hues 
between  the  poles  like  those  obtained  when 
copper  acts  on  iron  were  observed.  I  am 
unable  to  say  ixisitively  whether  the  faint 
Bgfure  observed  in  the  ainc  was  due  to  au 
increased  deposit  of  copper  or  to  a  lack  of 
deposit.  2.  Action  of  silver  on  zinc.  Indis- 
tinct Unes  were  observed,  which  appeared 
to  be  at  right  angles  to  the  lines  of  force. 
These  were  obtaine<l  only  when  the  solution 
of  silver  nitrate  was  quite  dilute.  3.  Action 
of  co[)per  on  tin.  The  action  was  evidently 
modified  by  the  presence  of  the  magnet. 
4.  Action  of  silver  on  lead.     No  action   was 

I  I'hllunoplilcal  nagulnc,  liU  [i],  •HI. 
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»b»t'rvi'i|.      .'».   Action   oC  silvor  on   iron.     A 
»lighl  rtlert  WHS  (iroilnci-*!. 

Il  will  thus  lie  scttn.  that  the  lirst  ex|K*nuient 
lescritioil  is  tlie  om-  whii'h  liesl  t-xhihits  the 
lonee  of  thi?   in.'ijrnel.     "Hie  <|nostion  still 
emniiiii,  whether  the  striking  etl'eet  observeil 
due  to  the  influence  of  magnetism  on  the 
chemical  tiction.  or  to  some  imlircct  intluence 
}t'  the  mngnet.     An  examination  ot'  the  li'iuul 
irhile   the  action  is   jjoinj;;   on    shows    eh-arly 
there  are  i-urrenla  in  il.     Small  particlea 
'of  ilust,  wr  iiMv  light  niaterinl.  on  the  snrlace 
of  the  lii|niil.  are  drawn  towarfis  tin-  poles,  and 
hen  move  in  cirek-s  aliove  the  fjole,-*.  to  the 
ighl  above  one,  to  the  left  above  the  other. 
"■  We  have  hence  electrie  cdrrent-s  in  the  liijuid  ; 
and  these  revolve  under  the  inllnenee  of  the 
magnet,  as  we  would  expect  them  to.      This 
action  gives  rise  t(»  a  streaky  con<lition  of  the 
liquid,  and  this  may  |)08siblv  account  for  the 
deposition  of  copper  in  the  peculiar  lines  which 
Imve    been   described.       1    am    unable    to    say 
whether   this   satisfactorily    accounts    for   the 
fact.  th;il  the  lines  of  deposit  are  at  right  angles 
lUt  the  lini-s  of  force  ;   but,  as  far  as   I  have 
[J>«en  able  to  determine,  it  does  not.     Further, 
the  preseni-e  of  the  currents  is  the  cause  of 
Uie  pt'culiai'  deposit  of  copper  on  iron,  it  would 
nr  that  the  same  kind  oi'  action  should  be 
vcti    whenever   one    metal    is    de()osited 
upon  another  under  the  intluence  of  a  nmt;nei. 
Tbiit,  however,  is  not  the  ca.se,  .is  wa.s  (Kjinted 
JoQl   above.      The    fact  that  the  action    takes 
'platH!  inarkedl}-  in  the  case  of  iron,  and  only 
very  slightly,  if  at  all,  with  other  metals,  sug- 
gests, though  it  does  not  prove,  that  the  action 
in  in  some  way  connect<'il  with  the  nuiguetizcd 
condition    of  the  iron.     I'p  to  the  present  I 
have   been   unable  to  experiment  with  (cobalt 
and  nickel.     Using  lu'ckel-plated  brass.  I  did 
not    ftucceed   in  getting  any  displacemeul    of 
I  other  metalR  from  solutions  by  nickel  in  tlii.s 
eonflilion.     Kx|K'riments  with  tliose  metals  will 
of  iKMirse  he  of  special  interest.     If  it  can  be 
shown  that  with  them  the  sanu*  kind  ot  action 
I  takes  place  us  w^ith  iron,  and  that  with  non- 
1  magnetic  metals  it  does  not  take  place,   the 
I  influence  of  magnetism  directly  on  the  chemical 
[action    would    be    pr.nctieally    demonstrated. 
'n>o  slight  ctfects  obsoned  with  other  metals 
lalrearly  d<-scril«.'d  may  possibly  be  attributed 
(o  the  presence  of  small  ipiantitics  of  iron  in 
[the  melaU  experiuieuit.-d  upon. 

Taming  from  the  ridges  of  copper  dcpos- 

!  iteil  oil  the  iron,  what  is  the  cause  of  the  space 

around  the  outline  of  each   i)ole   upon  which 

I  no  eopiMjr  is  ilcposited  ?     It  is  sharply  define*! : 

»nd  nl  thi'  cn<l  of  the  operation  it  is  bright. 


having  remained  entirely  iiuatfectcd  by  the  so- 
lution of  copper  sulphate.  Here  is  evidently' 
a  region,  not  by  any  means  inconsiderable,  in 
which  no  chemical  action  h.is  taken  place.  This 
can  hardly  lie  aseribcil  to  the  presence  of  cur- 
rents in  the  liquid.  The  «uise  must,  I  think, 
bo  looked  for  in  the  magnetized  c-ondition  of 
the  iron  ;  and  I  venture,  though  with  misgiv- 
ings, to  suggest,  that,  the  iullueiiee  of  the  mag- 
netism being  mo.st  strongly  felt  in  the  iron  at 
the  outlines  of  the  |K)le8.  these  parts  of  the 
iron  resist  the  action  of  the  copjier  sulphate. 
We  uiay  imagine,  that  the  molectdes  of  iron  in 
the  regions  immediately  surrounding  the  poles 
are  helil  more  tiirnly  than  those  which  arc  less 
directly  under  the  intluence  of  the  magnet, 
and  that  the  interference  with  their  motiiui 
protects  them.  Just  as,  in  general,  any  cause 
which  facilitates  the  motion  of  molecules  fa- 
cilitates chemical  action,  so,  also,  anj-  cause 
which  interferes  with  the  motion  of  moleculea 
would  probably  prevent  chemical  action  either 
completely  or  partially.  I  recognize  the  cruile- 
ness  of  this  suggestion.  If  there  are  any  ob- 
jections wliich  (^aii  lie  raised  jigainst  it,  I  shall 
be  glail  to  be  informed  of  them.  In  the  mean 
time  it  may  at  least  serve  as  a  working  hy- 
)N)thesis,  and  may  lead  eventually  to  a  more 
satisfactory  view.  I  intend  to  continue  ex- 
l«;riuients  on  the  subject  uniler  con.-iilcration. 
Ifnfortunately,  the  phenomena  which  can  aid 
in  the  solution  of  the  problem  appear  t«}  be  but 
few,  and  these  do  not  reatlily  lend  themselves 
to  quantitative  treatment.  The  work  will  ne- 
cessarily advance  slowly,  but  I  shall  continue 
it  as  long  as  there  apjiears  to  be  any  ho|)e  of 
getting  results  of  value.  lu.v  Ukmskn. 

ROriFERA   WITHOUT  ROTARY  ORGANS. 

Pkofkssob  Joseph  Leidv,  in  a  paper  recently 
publislieil  in  tlie  Pruceeilings  of  iht-  .\carir>my  of 
natural  scienoi^  of  Philadrlpliiu,  c>l)si!rves  that  the 
Rotifera,  or  wlieel-anintalciilex,  furni  a  small  rlaii!>, 
abundant  in  kind,  and  found  alinust  everywhere  in 
association  with  algae  and  with  infiisoriana  to  whicli 
they  were  formerly  considered  to  belong.  Later  they 
were  regarded  at  crustac^eans,  but  now  are  lookeil 
upon  as  belongini;  t'l  the  group  of  worms.  Their 
usual  .striking  cliaracterislic,  tlic  rotary  disks,  is  not 
possessetl  by  any  well-marked  rnistarean.  A.niong 
the  Kotifera,  however,  there  appear  to  be  some  wtiicli 
do  not  possess  the  rotary  ortrans,  and  yet  in  all  other 
respects  conform  in  Btruclure  to  ordinary  forms. 

nujardln,  Oosse,  and  t'biparede  have  described 
rotifers  whicli  they  regarded  as  destitute  of  rotary 
onjans:  but  Cohn  descrilied  one  with  llie«e  organs, 
otherwise  resembling  the  form  of  Dujardin,  and  sus- 
pects that  the  latter  made  a  mistake;  and  remarks 
thai  the  existence  of  a  rotifer  without  vibrnlile  cilia 
would  t>e  an  almorraal  conilition  in  the  class.  While 
the  forms  described  by  the  three  authors  at>ove  named 
are  open  to  the  suspirion  that  they  may  possess  ro- 
tary organs  which  were  withdrawn  at  the   time   of 
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their observniion,  there  can  be  no  question  ttiat  tlicre 
are  others  wliinli  are  pntirely  destitute  of  lliem,  and 
have  efficient  gubstitutes.  Of  tlii*  chiirnct»?r  is  Dle- 
tyophora  vorax,  discovered  by  Professor  Leidy  in 
ISiiT.  The  animal  Is  oval,  transparent,  and  fixed  in 
its  position.  The  interior  exhibits  tlie  u«ual  struc- 
ture of  roilferg,  together  with  the  powerful  niusoiilar 
pharynx  amied  with  jaws,  observed  to  bo  in  frequent 
motlun.  From  llie  truncated  extremity  of  the  body 
the  animal  project-  a  rapacious  delicate  mcmbraniiu* 
cup  more  than  half  the  size  of  the  body.  Tlie  cup  is 
a  substitute  for  tlie  rotary  disks  of  ordinary  rotifers. 
Mid  is  used  as  a  net  to  catch  food.  At  will  it  is  en- 
tirely withdrawn  into  the  body  with  its  prey.  The 
animal  feeds  on  smaller  animalcules;  and  in  one 
Instance  upwards  of  fifty  of  these,  moMly  entom-istra- 
cans,  were  squeeiod  from  the  stomach.  With  ex- 
tended net,  the  animal  measures  up  to  1  mm.  in 
length.  It  was  founri  in  the  Schtiylkill  Hivcr,  at- 
taclied  to  stones  and  aquatic  plants,  atid  also  was 
observed  attached  to  tlie  sides  of  an  aquarium. 

Mecznilcow,  in  I.S(M!.  described  a  similar  rotifer  under 
the  name  of  Apsilus  lentifonnis,  found  at  Gicssen, 
attached  to  the  leaves  of  the  Nymphaea  lutea.  It  es- 
pecially differs  from  Diclyopliora  in  the  possession 
of  bristled  tentacles,  and  a  ganglion  to  tlie  pouch. 
Recently,  also,  Mr.  S.  A.  Forbes  of  Nonuol,  III  ,  has 
described  a  similar  ri>tifer  with  tlic  name  of  Cupelo- 
pagits  bucinedax;  but  this  I'rofessor  Lcidy  suspects 
I  to  be  the  same  as  the  Dictyophora. 

Later  Professor  Lcidy  has  di-icovored  another  re- 
markable form,  which  he  has  named,  from  the  ab- 
sence of  rotary  organs,  and  its  restless  habit,  Acyclus 
Inquietus.  It  was  found  attached  to  the  stems  of 
Pliimatella,  a  ciliated  polyp,  on  stones  in  the  Soliuyl- 
kill  Kiver.  It  was  always  single,  enclo«ed  in  profuse 
biuiches  of  the  familiar  rotiier  Megalotrocha,  from 
which  it  was  rendereij  conspicuous  by  its  larger  size, 
resemliling  a  giant  in  a  crowd.  For  the  most  part, 
in  genernl  structure  it  resembles  Megalolrocha;  but 
I  as  a  substitute  for  the  rotary  disks  of  the  latter,  it 
[possesses  a  large  cu|)-like  head  prolonged  at  the 
mouth  into  an  Incurved  lie.ak.  The  cup  is  retractile 
and  protrusile,  contractile  and  expansile.  When 
protruded  and  expanded,  the  mouth  gapes  widely, 
and  the  beak  becomes  mon*  exteiiiicil,  but  always 
remains  incurved.  The  animal  bends  incessantly 
In  all  dirertioiis,  and  it  contracts  and  elongates  in 
aeconi  with  Its  surrounding  associates.  It  frequently 
bends,  almost  iloubling  on  Itself,  so  as  to  bring  its 
prehensile  mouth  within  the  play  of  the  currents 
proiiuccd  by  the  rotary  disks  of  tlie  Megalotrochae, 
wliile  the  mouth  expands  and  contracts  so  as  to 
grasp  a  portion  of  the  food  brought  within  Us  reach. 
The  raovetuents  of  the  animal  are  somewhat  of  a 
grotesque  character,  and  reminded  the  author  of 
a  zealous  demagogue  addressing  a  crowd,  obsequi- 
ously bowing,  and  greedily  accepting  contributions. 
The  lengtli  of  Acyclus  is  up  to  1.5  mm.  in  length. 
The  embryo  at  the  time  of  its  escape  from  the  egg  is 
a  woriu-likc  body,  having  the  mouth  furnislicd  with 
vibralile  cilia. 

The  original  paper  is  furnished  with  illustrations 
representing  both  Dictyophora  and  Acyclus. 

In  one  Instance  Professor  Leidy  remarks,  that  he 
bad  tlie  opportunity  of  seeing  an  individual  of  Plu- 
matclla,  with  outspread  arms,  and  in  its  immediate 
vicinity  a  group  of  Megalotrochae  with  open  disks 
and  an  Acyclus  in  its  midst,  together  with  two  worms 
of  the  genus  Uero,  with  extended  and  expanded 
branchial  tails,  all  acting  together  in  concert,  appar- 
ently perfectly  regardless  of  the  presence  of  one  an- 
other, —  messmates  partaking  of  the  same  repast. 


RHYTHMIC   MUSCULAR    CONTRAC- 
TIONS. 

Co>TiNri!«o  those  researches  on  the  pliyslology  of 
the  contractile  tlBsues  to  which  we  owe  go  much, 
Engclmann  has  lately  been  at  work  { I'Jliiner' i>  urchin, 
xxix.  188'.')  on  the  arterial  bulh  of  the  frog's  lieart; 
siducting  it  as  a  muscular  organ  which  contracts 
rhjthniicilly  on  stimulatiim.  Preliminary  careful 
study  with  the  aid  of  some  of  his  pupils  confirmed 
tliH  result  of  .ill  previous  workers,  that  the  bulb  con- 
tains no  nerve-ceils.  I^wit,  however,  just  as  Eiigel- 
mann  had  finislied  his  work,  described  a  •  bulbus 
ganglion:'  this  led  to  a  fresh  histological  examina- 
tion, also  frnilless,  so  that  Engelmann  iinally  asked 
L6«it  to  send  him  some  of  his  preparations.  These 
were  received  and  examined.  Engcliiiaiin  unhesi- 
tatingly asserts  that  the  supposed  nerve-cells  are 
nothing  but  emlotliellal  elements  ami  connective 
tissue  corpuscles.  The  isolated  arterial  bulb  is  ac- 
cordingly nothing  but  a  mass  of  muscular,  connec- 
tive, and  epithelial  tissues;  neverllu'le«s,  when  filled 
with  blood  serum  under  a  suitable  pressure,  it,  like 
tlie  apex  of  the  ventricle,  executes  glow  rhyllimic 
pulsations.  These  cease  in  ten  or  fifteen  minutes, 
but  after  a  while  recommence,  and  may  continue 
for  hours.  A  single  sudden  stimulus  of  nimlorate 
strength  applied  in  any  pause  tielween  two  pulsations 
calls  forth,  not  as  in  tlie  case  of  the  ventricle  a  single 
contraction,  but  a  rhythmic  series  of  such.  A  weaker 
stimulus  leads  to  only  one  beat,  or  none.  Any  (lartof 
tlie  musculature  of  the  bulb  has  this  projierly,  even 
pieces  cut  off  and  so  minute  as  to  need  a  leic*  for 
their  observation.  Il  is  therefore  undoubtedly  a 
property  of  the  mu.scle  elenienla  themselves.  The 
muscle  is  also  conductive:  a  stimulus  applied  to  a, 
portion  united  only  by  a  narrow  uncut  stnmd  with 
another  portion,  will  arouse  contractions  in  the  latter. 
The  stronger  the  stimulus,  up  to  a  maximum  limit, 
the  greater  llie  number  of  pulsations  in  the  series 
wliicli  follows  its  application,  and  the  less  the  inter- 
vals between  the  individual  contractions  of  the  series. 
The  inlluence  of  successive  stimuli  at  not  too  .short 
(.3-.')")  intervals  is  like  that  observed  by  lifiwdltrli  on 
the  ventricular  ajiex.  After  long  rest,  irritability  and 
contractility  are  diminished;  If  then  equal  successive 
stimuli  be  applied,  of  such  strength  that  eacli  only 
arouses  one  beat,  eacli  beat  is  more  powerful  tlian 
that  wliich  preceded  it,  until  a  maximum  is  reached; 
at  the  same  time  a  weaker  stimulus  than  that  re- 
quired at  the  end  of  the  iM'riod  of  rest  becomes  suffl- 
cient  to  excite  a  contraction.  Each  pulsation  nev- 
ertheless temporarily  exhausts  the  muscle;  if  tlie 
stimuli  follow  at  less  lh.in  2  '  intervals,  the  successive 
results  are  smaller.  The  contraction  is  always  max- 
imal for  the  given  condition  of  the  muscle:  a  strong 
stimulus  causes  no  more  powerful  contraction  than  a 
weak,  provided  the  latter  acts  at  all.  .\»  iu  other 
muscles,  a  stimulus  in  itself  too  weak  to  cause  a  con- 
traction makes  the  organ  more  sensitive  to  succeed- 
ing stimuli.  As  a  result  of  this,  rapidly  repeated 
(tetaiiizing)  stimuli  at  (irst  loo  feeble  to  influence  tlie 
bulb  may  after  a  time  make  it  give  an  occasional  beat, 
and  ultimately  cause  rhythmic  pulsations:  that  is, 
practically  continuous  stimulation  gives  rise  not  to 
continuous  but  to  periodic  contraction.  These  exper- 
iments go  far  in  8up|>ort  of  tlie  view  which  has  been 
gainhig  ground  for  some  time  back,  that  the  rhythm 
of  the  heart's  action  is  due  not  to  liiterinitlence  in  the 
stimul.ition  sent  from  its  ganglia  to  Its  muscle  fibres, 
but  to  a  properly  of  the  cardiac  muscle  tissue  itself. 
The  paper  also  contains  interesting  experiments  on 
the  iuQuence  of  warmth  and  cold,  and  of  varied 
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essure  of  its  contents,  upon  the  Isolated  arterial 

bulb.     The  most  striking  teinpernture  observation  is, 

Fthat  the  bulb,  whi>n  brought  to  heat-standstill  at  or  a 

I  little  ttlH>vi>  4>y  C,  will  nearly  always  beat  again  If 

the  temperature  be  siUl  raised  tWi>  or  three  degrees. 

H.  Nkwki.l  Mautin. 


LETTERS   TO   THE  EDITOR. 

Algae  and  spray  markings. 

luCTDENTAt.  to  a  notc  in   Naliirf  (xxvil.   46)  on 

Invertebrate   oasts  rectus  algau  in   paloozolo  strata, 

the  writer  woiilil  call  tiltentioii  to  the  fatt.  that  he  his 

seen   many  track-like   m.arkiugi  made  by  dried  sea- 

iweed?  blown  along  the  shore.    In  some  cases  a  scries 

I  of  parallel  indentations,  us  if  some  animal  had  walked 

I  along,  wen-  made  by  the  stiff  projections  of  the  roU- 

lln?  plant.    These  algae  tracks  and  markings  are  very 

f  tlmilar  to  many  fossil  track*  which  liave  been  fi'Jiured. 

Forms  similar  if  not  identical  witli  those  described 

tfcv  BiUinxs  as  Arcnicolites  spiralis  from  St.  John's, 

flew  found  land,  have  been  seen  by  the  writer  to  be 

'vrmcd  on  the  beach  by  tlie  spray.    This  was  especially 

red  last  autumn  at  Marblehead  Neck.   The  spray 

bin;  over  a  projecting  rock,  .ind  falling  on  the 

-'•■'■«  left  by  the  retreating  tide,  produced  a  series 

'1  ring  like  markin.L:'>  in  the  sand,  varying 

m  minute  drops  to  those  one  or  two  inches 

•T.     This  corresponds,  as  regards  size,  with 

ncna  of  Arenicolites  collected  by  the  writer 

.>ovvfoundland  locality.     The  common  form  of 

rger  spray  markingi  is  that  of  a  ring,  with  a 

''•-■■  iml  a  depressed  border,  surrounded  by 

md.     The  appearance  is  as  if  the  drop 

riii  ly  closed  bell  of  a  jclly-lish,  and  then 

['trpandi'd  outward  in   every  direction,  carrying  the 

itat\<l   with   it,  but   leaving  the   central   portion   un- 

These  forms  would  probably  be  somewhat 

'■■y  the  next  tide,  causing  variations  in  (he 

f  ""I  obliterating  the  forms  for  the  most 

vrfouuilland,  so  on  this  modern  bc.tch, 

^  are  seen  crowded  together,  as  well  as 

♦iiijjly.     i&'.e    Can.   niU.,  (:!),  vl.   478;   CeoJ.    stimey 

Canada, pcii./ou.,  Ii.77;  Amtr.  joum.  *c.,  (.3),  111.  St'S.) 

M.  K.  Wadswobth. 

id«e.  Unu.,  Jan.  9,  ISS3. 

Oeology  of  Lake  Superior. 

I  sm  pleased  to  learn  from  a  communication  pub- 
lished In  your  number  of  Feb.  U,  and  signed  A.  R. 
■  C.  Selwyn.  tliat  the  present  head  of  the  Oeologlcal 
■urvey  of   Canada   lia.s   arrived   at  conclusions  with 
rrgvtl  to  the    geology  of  the  Lake-Superior  region 
,  precisely  simdar  to  those  reached  and  published  by 
Fodter  and  Whitney  over  thirty  years  ago. 
Tiiat  it  would  liavi?  Iwcn  well  for  the  Canada  Bur- 

•>'•■.   '    '  -   — '  'v-icul   science   generally,   if  more 

lid  by  Mr.  Logan  and  Ids  assist- 

I   the  survey  carried  on  along  the 

oulh  shore  of  the  lake  by  the  U.S.  geologists,  during 

years  1848  to  18.V),  will,  it  Is  thought,  become 

rsnt  to  every  geologist  who  reads  a  work  pro- 

,  by  Dr.  Wailsnorlh  and  myself,  soon  to  appear 

bulletin  of  the  Museum  of  comparative  zool- 

ricjr,  and  entitled  *  The  azoic  system  and  its  subdi- 

TVion^'  J.  D.  Whitset. 

CkmbrMkn,  Fob.  12.  1KS3. 

Bock  disintegration  in  hot,  moist  climates. 

Some  remarks  of  Nordenskiold,  in  his  '  Voyage  of 
ItM  Vegs,'  pp.  707-715,  relating  to  precious  slouea, 
ranect  the  thought  that  the  marked  differences 
vKh  occur  a.s  to  the  manner  and  rate  of  the  weath- 
«fln(  of  granitic  rocks  at  the  north  and  at  ttie  south 


can  hanlly  be  so  familiar  to  European  scientific  men 
03  they  are  to  American  observers.  At  the  south  It 
is  common  enough  to  find  soils  that  have  been  formed 
'in  place,'  from  the  thorough  and  dee|>-scated chemi- 
cal decomposition  of  the  rocks  on  which  they  rest  ; 
while  at  the  north,  well-marked  disintegr.ition  of  this 
sort  is  rarely  met  with,  oven  in  places  where  the  ob- 
server is  not  perplexed  and  confused  by  the  mechani- 
cal results  of  gl.'iciul  acliou.  The  subject  has  often 
been  alluded  to  by  Amerlcau  geologists,  working  in 
our  soutliern  states,  notably  by  Professors  Kerr  of 
North  Carolina,  and  Stubbs  of  Alabama,  who  have 
expressed  themselves  in  the  following  terms:  Speak- 
ing of  the  geologic  formation  which,  "after  hugging 
the  east  side  of  the  Appalachian  chain  of  mountains 
and  forming  some  of  the  most  valuable  farming 
lands  of  the  Atlantic  stales,  enters  the  central  e;isteni 
part  of  .\lubama."  I'rofessorStubbssays,  "The  rocks 
which  by  disjntegralion  hiive  given  the  soils  of  this 
section  are  maiidy  granites,  gneisses,  feliispars,  horn- 
blendes, mica-schists,  etc.;  and  much  the  greater 
part  of  the  section  is  covered  by  soils  which  have 
resulted  from  disintegration  of  the  above-mentioned 
rocks  in  situ.  And  here  1  may  remark  a  notable 
feature  of  these  soils,  —  a  feature  which  cannot  fail 
to  arrest  the  attention  of  every  norlhem  geologist: 
viz.,  that  decomposition  of  these  rocks  in  southern 
latitudes  has  proceeded  much  farther  than  witli  the 
same  rocks  in  higher  latitudes,  and  therefore  has 
given  us  deeper  soils.  It  is  difficult  to  tind  In  the 
north  a  soil  over  a  few  feet  deep ;  while  here  it  is  not 
uncommon  to  Hnd  in  railro.id-cuts,  wells,  etc.,  disln- 
tegnited  strata  to  the  depth  of  thirty,  fifty,  or  even 
seventy-five  feet.  This  can  bo  accoiuUeil  for  to  a 
large  extent  by  climatic  influences.  Tiie  warm 
waters,  charged  with  carbon  dioxide,  percolating 
throughout  the  year  the  easily  permeable  strain,  act 
continuously  as  a  chemical  agent  in  the  work  of  disin- 
tegration; while  farther  north  not  only  theani'Hint  of 
water,  the  temperature,  and  the  chemical  activity  are 
reduced,  but  for  one-half  of  the  year  the  soil  is  locked 
up  by  frost  from  all  access  of  decomposing  agencies." 

The  influence  of  these  soils  of  disintegration  upon 
the  agriculture  of  the  regions  In  which  they  o<'Cur, 
has  often  been  noticed;  and  their  l)e«ring  upon  the 
history  of  the  use  and  manufacture  of  commercial 
fertilizers  in  this  country  is  no  less  cl>'arly  marked. 
It  would  .seem  to  be  plain,  that  disintegration  such  as 
this,  when  accompanied  with  or  followed  by  denuda- 
tion, would  readily  account  for  the  aixumulaiion, 
and,  so  to  say,  concentration  in  '  pockets,'  or  other 
places  of  rest,  of  any  heavy  or  refractory  minerals 
which  were  originally  contained,  dispersed,  in  the 
native  rock;  and  that  among  the  multitude  of  indi- 
viduals thus  tiuxiwn  together  there  would  bo  much 
greater  likelihood  of  finding  superior  specimens  than 
can  be  obtained  by  searching  the  comparatively 
meagre  deposits  that  are  formed  at  the  north. 

The  statement  of  Nordenskiold,  above  referred  to, 
is  here  given  in  condensed  form. 

"  PrecIouB  stunca  occur  In  Coylon  mnlhly  In  untij.hedi,  wp*- 
cially  al  place*  where  ■treiuni  of  water  Imve  llowcd  wtilcli  have 
rolleil,  crumbled  down,  wtd  Wftiiticd  away  a  luritc  purl  of  Iha 
•iifler  cuti*tUucnla  of  the  aand,  vo  tliiit  ii  i^mvel  Ixui  been  left 
which  coDtilni  raore  of  the  harder  preclou»-ittonc  lujer  ihan  the 
orlKlniilly  aundy  stratA  or  the  rock  from  which  Ihey  orUlnaled. 
Whore  tLln  natural  waahlng  ends,  the  irein  collector  hevtoit.  Ue 
aesrchea  for  a  suitable  valley,  digs  down  a  ({renter  or  Icm  depth 
from  the  atlrface  lo  the  layer  of  clay  mi  ted  wllh  coulee  aand 
reatlng  on  the  rock,  which  experience  htta  lauirht  him  to  contain 
gems.  ...  The  yield  la  very  variable,  »ometlme«  abun«lant,  a<jme- 
tlroea  very  «niall.  .  .  .  Happhlrea  are  found  inUL-li  in"r»^  f'ominunly 
than  rublea.  .  .  .  The  precioua  atonca  i>ccur  Ir.  ■.       '  v  rtvar 

valley  which  runit  from  the  mountaln-h>-lRl)l»  !'  "ftbt 

iainnd  down  to  the  lowland.  .  .  .  Itul  ■onie  on-  ^il  Mk, 

Wbore  la  the  moUier-rock  of  alliheaeinnwaresin  ui"  aoii  of  Oay- 
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loo?  The  <tiiotlui)  l*('ii- 
once  bv«tt  (.■niliu'lilril  In  i' 
rock  nfth.   r.  ,:!r.ii  "  (un.i  . 


•tijt'  I 
fori.' 

COUt- 

Uu-  ^. 
purl 

thi-  \. 
tl\m\' 

Ablr  I 
Kttiitll)  i.-ui 
the  ifruvi'l.. 
wlilrh  III- 
Ihf  u  . 

tiro  'I-    I 


)  inincrtiU  hnvi.> 
ii'Ifis  which  Is  till'  i)rlncl|iiit 
I  -ro.fJIIyV  ..."  Ill  wfiitli 
'  hnvc  not  bet'ii 
■  y  htivt'  thi.*Pi'- 
\V 


'ly  (l<'0)tii;*'>«itMi.'  \>: 
:.<'il  only  to  a  IIidh 

I.   ori4ciual  fonn  un  \Vbon  la  the 

'  t«  uf  yuwr*,  rilr<*n(ri^  uf  wjit*-T  Iinvtj  lluwoj  ovtrr 

^.,  the  H[>nurc<inntttui'titK  tmv(.^  \n'vt\  for  tlie  rnit«i 

*  Hne  inu>l.  uitil  ma  vuch  wii»hi:<l  nwny,  wtiij*.' 

.  •.-only  hi't'ti  hiCMtiMidcritbly  ruuiiili'tl  aiiO  lltU<< 

Th«  furn-nl  of  wtiUT,  Iht-rcfort;.  hiut  tmt  htHjn 

.  r;ir  nwny  fruin  lh(r  pirtcr  wlnf  il"-v  U'T"  ..rl- 

■    r.iok  ;  unj  w»'  hum  r-.  ;  ii, 

'f  thi*  iiiuiit  \mr\  uii  '  '  k 

[I  hchltul,  ami  wlii  '   n 

^L-d  ill  ciMirMo,  httM  bfi'ti  n^iilu  cuvli*.-!  by  n«' 


.  <>rnlUh<-kl(iili><>ri>i»ii.-!<  HhU'h 

■  h.-ll t.I-   „„.l  ,:..nrn...i  Viirif- 


,uii<l  *an\A. 
it-ni*.  ihtrr 

llcA,  ^mlIkmiI  Lhui'o  btitii);  uny  |»  ^i- 

lc«l  C4im|iu«Ulnii.      1'hi>  moot  -l.  ' ;, 

In  niidliivi,  Id  ihclr  clu-iiik'til  •.-•>> 

Iwcrti  L'uruiitlitin  fiittl  Mttpphlrt- Ml  1  uto  ,  bL-twun  luijuauu  bnyl 

and  eini'rnbl,  bt'iwctMi  Ihc>  prt'ctuiiAHnd  oontmuit  Uijmz  ;  hflwcvti 

U)o   tiyuciiitb   nn<l   th< ninoit   rlrcitu:  bctwiH'ii    prvdouA  (ind 

Oiiintiiui)  Miihirl :  uikI  rviTy  inlixTulutcUl  knuwti  ihut  theru  nrv 
iDiiuriKTitblf  liiLLTtnt'diutt*  nlai{i>  botweuti  ihi-«f  fT)int*niU  which 
arv  *"    lis-lmlljir,  ihou^h  nbAuliitfly   Idi^Dtlcnl   in   •''•m<ii<..'>I;kmi. 

Thlf-  1   iialnnilUii*  m-fUKtMn  ti*  niicuk -i  

ripe  :  I'  rt.     'I'hcv  onid  Uml  In  orduc  lo  :  :r. 

nUhh'-  '   ihc  xiiiitfi  wiu  rt-ijulri'd.     'Dile  r  "( 

woli-ku  ivvii  <jliu-iiiii<>tai)crpi  fron)  liii?  vi*tfi.>tablc  tu  ihc  luiiu'i-ul 
klnifdutii  in  ciTlahily  >vltb<iui  Ju«(Hic;i(toii.  It  polnu,  huwcvvr, 
to  tt  rt'iiturkuhle  and  hlthurti.)  tiiit'\pl:ilnMt|  elrciinntlnnce;  tuimoly, 
thut  the  ocourri<nc<*  uf  priH-louw  fttoDcn  W,  with  few  t-xcetiiiMn*, 
coDl1nL-d  lo  ■oiilhcrn  rn-^uii*.  -  .  .  Another  rcntnrkublc  iJicl  In 
oonticctkin  with  pn'clous  mtoncA  In,  th&L  mimt  uf  (hudu  thttl  cuiiiti 
liilik  the  taarki't  are  ni>t  r<Miitd  In  the  solid  rock,  but  lu  )oua«< 
ymin*)  III  wind-b'.df  True  jewel. inine»»  nre  few,  unproductive, 
and  «a»lly  exhiinnU'd.     Kroin  thi».  one  would  be  liiclliied  lo  «Dp> 

Iiooe  thut  (recl()U<t  ^toneo  actunlly  undergo  an  eunobling  pruovn'* 
n  the  wanu  loll  of  the  Houth." 

To  tlto  wiitiT  i>f  this  note,  it  snems  more  reasnn- 
ablr  to  Httpi)o»i^  that  tlir  ^i-enter  abiimliinoe  of  noble 
gems  in  :)out)icrn  oliniittt's  siioiiUl  bo  atlribnti'd  to  tbt> 
inert*  tit'tivi*  itnd  tUoroiigli'g(»in,<;  disinlegmtlon  whicli 
occurs  in  tho*e  retjions,  utiii  tolhp  ronsoqnent  —  eoin- 
pamtivt^ly  '^pt^alcin;:;  —  enormous  accirnnil.itinii  and 
concenlration  of  the  precioiif  minerals,  a*  tibttve  sug- 
gested. Other  lhin;;D  nilcht  be  far  from  beint^^'qtial, 
anil  y*'t  the  cliance  of  hnding  a  stone  of  pric<'  l)e 
Krealer  in  a  heap  of  ten  tlionsand  rough  jewtds  tltitn 
in  It  collection  whicii  contains  but  a  few  score. 

HuMftey  Inmllutioii.  F.    H.   .STORKR. 

The  November   aurora  in   California. 

Auroras  are  excceilingly  rare  plit'iiomenii  in  sontli- 
ern  ( 'aUfurnia;  yet  we  liuij  the  pleasure  of  witnessing 
one  Nov,  17,  at  wliich  tim*>  a  i;reat  electric  storm 
rageil  over  North  America  and  Kurope.  The  photo- 
graphic traces  dttrini:  the  timi*  from  Nov.  10  to  Nov. 
20  are  very  inlcrrsting;  a4  tliey  have  presfrvi.'d  a  per- 
fei't  rei.'ord  of  the  twituhinj^s  ami  jerltiii^^s,  iar^e  and 
Btnall.  fast  and  slow,  to  which  the  raaj^net.s  were  sub- 
jecti'd  during  this  time. 

A  slight  shocli  of  earthquake  was  n^ported  here 
on  Jan.  2*}.  abo^t  5  20  p.m.  I  was  on  the  street,  and 
did  not  feel  it;  and  so  far  as  I  can  detect  no  harm 
waft  donn  at  tl»e  obtervatory.         Makcujji  Bakku. 

I«n«  Ani(elei«,  Oiil.,  Jan.  lifl. 


TRVOS'S   CONCHOLOGY. 

Structural  and  nytleinntic  conchotoiji/ :  an  inlrvliwlion 
to  the  itwlji  nfthe  MMuxca ;  hy  GKoaoK  \V.  Tkv- 
ON,  Jr.  Vol.  1.  Philadelphia,  M«  au'Aur.  188'2. 
8  -I-  312  p.,  cuts,  22  pi.     8°. 

We  Imvi'  roceived  the  first  volimie  of  Mr. 
'I'ryon's  new  work  (to  bo  completed  in  three 
volumes),  iulenili'il  iis  nn  introduction  to  the 
study  of  the  nioilusks.      This  [jortion  consists 


of  souie  general  eonsideriitioiis.  a  (k-.-^eriptioi 
of  the  iinatoniy,  Inihits.  iind  economy,  distrilmi 
tion  in  .space  :ind  time,  note.s  on  nomi-nclatiire, 
clussilicution  and  collection,  of  nioilusks.     .Vs-^ 
sistnnee   in   piileonli)l<ig;ieal    matters  has  lieefl 
ivndereil  hy  I'rof.  Angelo  lleilprin.    The  wor| 
is   well   printed  and   liound ;    hut   the   plated 
though  not  so  had  as  in  the  '  Manual "  of  tlij 
same   atitlior.  contain  mostly  inferior  render 
iugs  from  old  and  familiar  Gijures.  pro<Iuccif 
by  processes  which  cannot  be  made  to  yield 
really  i;o(k1  ix'sults.     The  map  is  ver.\    badlj 
drawn,  and  bifsiiles  tliis,  through  ■  overla_\ing, 
resulting  from  folding  and  inferior  or  excessive 
ink,  has  become  nearly  illegible.     Mr.  Tryojj 
frankly  disclaims  authorship  for  his  compila 
tion,    which    is    derived    almost    wholly    fron 
Woodward's  well-known   '  MarmaU'    and    the 
earlier  parts  of   l)v.   Paul   KisiOier's  •  ManueL 
de  ci>nchyliologie,'  now  in  process   of  public 
cation.      .Since  both  these  works  are  accessi^ 
ble  at  a  total  price  less  than  that  of  the 
volume  of  Mr.  Tryon's  book,  it  is  not  elea 
wh}-  the  latter  shonlil  e.xist.     Perhaps  the  fu- 
tuix'  voliunes  will  e.\plain. 

Meanwhile  we   do   not  feel  that  any   vert 
warm  welcome  should  be  e.Ktendeil  to  a  worS 
of  compilation  so  destitute  of  persi)ective  lu 
this.     Though  not  what  the  author  would  have 
made  it  h.-id  Lovi>n's  work  on  the  dentition  of. 
moUusk.s  appeared  teu   years    earlier.   WrMid.. 
ward's  lx)ok  is  nevertheless  a  thoroughly  (,h 
herent  manual,  in  which  the  parts  retain  propoB 
proportions  to  each   other  and  to  the  wboleJ 
There  are  many  statements  in  it  which  ore  iio» 
obsolete,   or  supplemented  by   more   precise, 
fuller,  or  more  accurate  information.     Groups 
not   recognized   by  Wool  ward   have    atlainetl' 
their  majority,  and  no  longer  train  timidly  in 
the  leailing-strings  of  a  few  boUl  specialists. 
The  study  of  embryology,  histology,  and  gen- 
eral anatomy,  has  entii\!l3-  ehnngcil  the  situa- 
tion so  far  as  the  point  of  view  is  concerned  ; 
Init  the  groat  merits  of  Woodwanl,  as  origin 
nally  published,  arc  as  conspicuous  as  everJ 
The  work  of  Dr.  Kisclier  is  directly  on  WoodH 
ward's  lines,  and  embodies  of  course  much  of 
his  information  ;  but  it  is  not  a  mere  revision, 
au  ill-consideit-d  conglomeration  like  that   o(j 
Tate,  nor  such  a  compilation  as  the  present  one 
of  Tr^'ou's.     Silk  and  leather  are  goo<l  in  their' 
places  ;  but  man  does  not  i)atch  one  with  the 
other,  or,  doing  so,  repents  of  it.     Mr.  Tryon's^ 
first  volinne  appears  to  us  to  resemble  a  mosaic 
of  granite,  chalk,  precious  stones,  and  mud, 
which  is  not  <lelightful  to  the  eye,  neither  will 
it  wear.     The  work  of  the  last  twenty  years  in 
gcucral,  except  so  far  iw  emlxnlieil  in  tlii'  ex- 


»RPAirT  18,  1883. 


SCIENCE. 


ract4  from  Fischer,  finds  no  place  in  it, 
'thongb  Ijcn-  and  there  an  isolated  fact  is 
phintoil  side  by  side  with  some  crude  observa- 
tion of  the  tirst  quarter  of  this  century.  Iher- 
ing's  classilication.  the  most  prejjnant  and 
siigjiestive  (if  not  the  most  successful)  at- 
t*'in|il  ill  many  years,  is  not  even  mentioned. 
There  is  shown  no  grasp  of  tlie  subject!  ai'd. 
on  fontcsted  queistioiis  of  im(K)rtani;e.  tlu' 
tn*atmcnt  recalls  a  man  in  a  menagerie  [Kiking 
up  the  animals  Ihrough  the  bars.  EiTors  of 
fact  and  of  the  types  could  be  citctl  in  abun- 
dance :  but  it  is  not  necessary  to  dcscen<1  to 
sniall  details ;  the  real  fault  is  with  the  are.hi- 
tectfire,  not  with  the  bricks. 


THi:    PARIS   METEORITES. 

dt  ilnn4  la   collection    ile  me'tn'oriten   du   Musf'um 
fChintoire  nalurelle.  Paris,  Maxson.  1882.  40  p.  8°. 

Th].**  little  work  of  some  forty  ])ages  is  val- 
uable as  giving  in  brief  the  results  of  the  ex- 
tended studies  upon  meteorites  by  Prof.  A. 
Daubree  and  his  jissistant  Dr.  Stanislas  Meu- 

inicr.  Besides  furnishing  a  catalogue  of  all  the 
Bpecimens  to  be  found  in  the  collection,  tlu'ee 
bundn<d  an<l  six  in  nunil)er.  it  discusses  the 
origin,  characters,  ciassilicatiou.  etc.,  of  mete- 

,  orites.  These  are  regardeti  as  having  a  com- 
mou  origin,  and  [X)8sessiDg  types  cori'csiwnding 
to  rocks  and  structures  of  terrestrial  origin. 
i.e.,  Ut    lavas,    dunite,   Iherzolite.  serpentine. 

|tire(K^ins.  pumice,  metallic  veins,  melaraorphic 
Doks,  etc.     The  classiQcation  is  one  which,  in 

[its  simpler  divisions,  has  been  well  received, 

Ibut  in  the  minor  subdivisions  is  but  little 
nown ;    hence   it  is  a    matter  of  interest   to 

!"  >hM»  this  classification  in  its  latest  phase  be- 
.  ore  our  readers. 

METEORITE. 

t.   HOI,<V»ir>RRlTE. 

Oi tazewellite,     nelsonite,     calarinite, 

i?aillite,  scliwetzile,  jpwellite,  camp- 

i "iirlingtonitf.',  luczonite,  lenHrtite. 

IL  $T«sinEi{rrE. 

Pklluile,  Hlacanialtc,  l>rBliinite,  tlee»ile,  Ii.xlranlte. 

IIU.   SruKASIDKIIITK. 

1.  PiiliiniliriU^.  —  TouUtc,  logronite. 

2.  ■'"         'rite. — Aiiuialite,  chaiitoiinite,  afgllte. 
■•  pnniallilc,  hicpite,  oniu'llite.  nu'sini- 

:...   .   .    ..ijite.  butsurite.  uuilibliooniite,  liaiijite, 

liinenckitu,  menite,  bustite,  richnionillte,  (ii'tcli- 
ite,  erxlfbenile,  quincite,  stawropollte,  Uutjer- 
Ite,  nitlainile,  renazzile. 

3.  VryjitOKl'lrrilr.  —  Houiirdlte,  omansite,  ctatail- 
nlte. 

|TV.  AsinEKifK. 

IgMtllc.  rottlto,  (Hitlerite,  sbiillcite,  chnssignite,  bolc- 
keTcUto,  nrgupilUte. 

Tl»e  principal  divisious,  as  will  be  readily 
WCD,  are  based  on  the  |)ro8encc  or  absence  of 
iron,  and  its  relations  to  the  associated  sili- 


cates when  they  are  present.  The  sulKiivisions 
are  named  from  the  localities  at  which  the 
specimen  chosen  as  a  type  happened  to  fall. 
It  is  unfortunate  that  the  liil)lioura|iliical  in- 
dex, professing  to  give  the  principal  works 
relating  to  meteorites,  should  be  so  very  im- 
perfei-t,  —  giving  only  <^iyht  works  and  papers, 
omitting  such  as  tlie  classical  ))ublications  of 
Chladni  in  LSIO.  .Schrcibers,  an<l  I'artsch.  and 
the  more  recent  ones  of  <!.  Rose,  Sbepard, 
Clark.  Harris,  Itamraelslierg,  Kessclmcycr, 
Phipson.  Lawrence  Smith,  and  others. 


EARLY  ORIENTAL  HISTORY. 

Hutiiire  ile.1  ancient  peuples  ite  t'orient :  par  Louis 
JIknaud.     Paris,  1882.     408  p.     8°. 

This  work  contains  the  outlines  of  I^gyi>tian, 
of  Assyrio-Babylonian.  and  of  Israclitish  his- 
tory. Parts  i.  and  ii.  aiv  profusely  illustrated 
from  the  monuments.  Part  ii.  (Assyria  and 
Babylonia)  covers  1U2  pages,  and  discusses  in 
five  chapters  the  region  of  the  Tigris  and  Eu- 
jihratcs.  the  primitive  times,  the  Sargonidac, 
the  new  Chaldean  empire,  the  moninneiits,  re- 
ligion, manners,  and  customs.  The  author 
tells  in  a  pleasing  way  what  he  knows  of  these 
topics;  but,  unfortunately,  he  is  not  a  student 
of  A8s_>Tiology,  nor  has  he  informed  himself 
as  to  the  latest  results  of  Assyrian  study. 
His  authorities  are  the  Old  Testament,  Be- 
rosus.  and  the  classic  writers  and  the  older 
generation  of  explorers  and  decipherers  (Bof  ta, 
Layaixl.  llawlinsoii.  Hincks).  Of  the  younger 
generation,  with  one  or  two  exeeiitions,  he 
knows  absolutely  nothing  (Smith  and  Snyce 
in  England  ;  Halevy,  Pognon.  and  Guyani  in 
France;  .Schrader,  Delitzsch,  and  others  in 
German^')-  Hence  he  fjuoles  (p.  2G1)  from 
Berosus  the  Chaldean  Icgeml  of  the  deluge, 
and  points  out  it«  similarity  to  the  biblical  ac- 
count, without  even  mentioning  the  cuneiform 
deluge  story  discovered  by  the  lamented 
George  Smith.  On  p.  2(>2  he  tells  us  that  the 
name  '  Babylon '  seems  to  mean  '  gate  of 
god.'  Certainly  this  meaning  is  above  pos- 
sible doubt.  He  informs  us  (\>\t.  2()2,  26.'J) 
that  the  people  of  Accad  and  Sumer  are  of 
dilferent  race ;  the  former  being  Cushites,  and 
speaking  a  language  aiiproaching  the  .Semitic 
tongiu.',  the  latter  lieiiig  e)f  the  Scythic  or  Tin'a- 
nian  stock.  He  has  evidently  ni-ver  heard  of 
i'aul  ILiupt.  who  has  shown  that  the  peojiles  of 
Sumer  and  Accad  sj^ke  the  same  language  with 
dialectical  differences,  —  a  language  utterly  un- 
like an^'  Semitic  tongue.  He  says  {]>.  273)  that 
1112  u.c.  is  the  oldest  date  which  can  be  ea- 
Ittblished  for  the  historv  of  Assyria,     He  should 
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have  added,  that,  before  this  time,  there  is  a 
long  line  of  Assyrian  kings,  for  many  of  whom 
the  date  can  he  fixed  at  least  approximately'. 
The  author  infonns  us  that  it  has  been  sup- 
posed that  the  jierson  kissing  the  foot  of 
Shalmanoser  on  the  hhiek  obelisk  nia^-  be 
.Jehu,  king  of  Israel,  whose  name,  he  tells 
lis,  is  mentioned  in  the  inscription  (|).  278). 
The  Israelitish  face  of  the  kneeling  figure,  and 
the  fact  that  the  name  Jehn  (Assyr.,  Ya-n-n 
viar  Hu-um-ri-i  =^  Jehu  the  son  of  Omri ) 
stands  immediately  above  the  picture,  ought 
to  allow  of  no  doubt  in  the  matter.  The  state- 
ment (p.  28o)  that  Shalmancser,  the  predeces- 
sor of  Sargon,  is  not  once  mentioned  in  the 
» cnneiforro  inscriptions,  is  incorrect ;  for  he  is 
named  in  the  Kpon_\Tn  canon  (III.  II.  1.  col. 
V.  1),'  and  at  least  one  other  time  (cf.  George 
ismith :   The  Assyrian  canon,   p.  84).      The 

<  Ri  i#  thv  ui>niil  WAV  of  reprrsentlni^  tbi'  gn*nl  collenUon  uf 
AvvyrUn  t(.*:(li«  cutk-d  ''The  ouneirorm  in«criptlonA  nf  W.-iicrn 
Ailn,'  f<f  which  ^<r  Henry  UawlliiiDn  Is  editor  Th<>  Kitiiinii 
uiuncral  preceding;  hidlcjittu  ihe  volume:  Uip  following  nuniemU 
refer  lo  the  pa^',  culuran.  nnU  line. 


author  gives  the  conflicting  opinions  of  Le- 
normanl  and  Maspif-ro,  as  to  the  fate  of  the 
rebellious  brother  of  Assurbanipal  (p.  3<>1). 
Assurbanipnl's  own  statemeut  is  explicit  to  the 
clfect  that  his  brother  was  burned,  though  the 
gods  are  represented  as  having  performed 
the  work  (V.  R.  4.  4(i  if.).  It  is  misleading  to 
sa}-  (p.  27.i)  that  the  Assyrian  kings  never 
tried  to  hold  by  mild  government  their  con- 
quered provinces ;  for  the  later  kings  at  least 
often  bestowed  fayors  on  captive  princes,  not 
seldom  replacing  them  on  the  throne.  .Such 
cases  of  inaccuracy  and  uncertainty  might  be 
multiplied.  The  writer  knows  too  little  of 
recent  work  in  A8S3Tiolog)'.  and  does  not  hesi- 
tate to  express  his  scepticism  .ns  to  the  way  in 
which  Assyrian  students  read  proiwr  najnes 
(pp.  271,  301).  One  who  has  not  studied  the 
language  for  himself  can,  of  course,  not  yet 
write  a  history  of  Assyria  and  Babylonia. 
Tht?  book  has  the  credit  of  brevity,  and  gives 
very  well  a  general  impression,  but  cannot  be 
relied  upon  in  detail. 


}VFEKLY  SUMMARY  OF  THE  PROGRESS   OF  SCIENCE. 


ASTRONOMY. 
Transit  of  Venus  observatjons  at  Helderberg, 
N.Y.  — Mr.  K.  II.  Tucker,  jun.,  of  III.,-  Duilloy  ol)si-r- 
vator)',  pav«  a  ilolailed  account  of  llie  luraiigonu'iits 
for,  anil  results  of,  his  obsorvntion  of  llie  transit  of 
Venus,  at  a  sUitlon  estnblisliwl  for  tlie  purposo  on  tin; 
HcldiMbeig  lable-lanil,  atioul  tliiiteen  miles  weHwarrl 
from  the  city  of  All)any.  Tlie  .site  clio«en  wa-s  the 
U.S.  coast  and  ppodctlc  survey,  and  the  N.Y.  .state 
survey  .»tati0Ti,  Ileldorl)erg;  lat.  4".;°  B7'  JIS".  long.  74° 
00' 3!)";  allilude.  1,!?W  feet.     The  rloudiiiess  whicll 

Ereventcd  the  observation  of  eilhrr  contact  at  the 
ludley  ob3cr\'atory  wa.s  but  partial  at  tlie  Hrlderbcrg 
station,  and  a  satisfactory  view  of  tlie  second  con- 
tact was  reuU/.ed.  An  estimate  was  also  made  of  the 
time  of  tlie  lir'it  contact,  based  upon  a  comparison 
of  the  phase  first  seen  a  few  minutes  later,  with  dia- 
grams eoiistnieled  lu  connection  with  preliminary 
practice. 

Tlie  errors  of  the  chronometers  were  obtained  by 
heliotrope  signals,  and  powder-Hashes  from  ihe  Dii<l- 
ley  observatory,  and  by  sextant  observations  of  the 
gun.  —  (Albany  initt.  ;  meetiny  Jan.  '2.)  [80 

Transit  of  Venus  observations  at  Nevr 
Haven.  —  Prof.  II.  A.  Xcwtori  ilesciibed  hi»  tem[)0- 
rary  mounting  by  which  lie  used  llio  eiglit-incli  Crubb 
object-glas."'  of  the  observatory  to  observe  the  contacts. 
Dr.  L.  Waldo  referred  to  the  preliminary  drill  with  the 
Yale  heliometer  which  tlie  five  observers  and  assist- 
ants with  that  instrument  had  undergone,  and  said 
that  the  results  were  extremely  satisfactory.  The 
definition  was  good  most  i>{  the  d.ty,  and  the  instru- 
nieut  and  dome  «'as  manipulated  quickly  with  no 
waste  of  time,  lie  gave  llie  following  summary  : 
5i4  half  sets  of  4  pointings  each,  10  whole  sets  of  8 
pointings  each,  20  single  pointings  on  Venus  for  its 
diameter,  10  position  measures  at  ingress,  and  t)  posi- 
tion measures  at  egress,  with  time  observations  of 


the  four  conlnels.  Mr.  Wilt'on  described  an  arrange- 
ment by  which  he  had  pvit  a  cii.--t-iron  cylindrical 
plate-holder  in  the  eye  end  of  the  Grtibb  telescope, 
anil  had  projected  a  mercury  horizontal  surface, 
together  with  the  reticule  glass  lines  on  each  of  the 
hiindred  and  fifty  or  more  photographs  he  had  reason 
to  think  would  develop  well.  He  also  described  a 
ten-foot  rod  caliper  he  had  used  in  measuring  the 
pl.ite  distance  fnmi  the  object-glass.  He  used  a  sim- 
ple crown  lens  of  about  one  inch  and  a  quarter  aper- 
ture, and  ten  feet  focal  length. 

Mr.  Shenuan,  through  the  courtesy  of  Ihe  scientific 
school,  used  the  nine-inch  equatorial,  and  obtained 
aliout  eighty-seven  sets  of  transits  of  Venus  and  the 
sun's  linitis  across  a  systrni  of  inclined  lines  ruled  on 
glass.  Professors  Van  VIeek,  Lyman,  Wright,  and 
Brewer  look  part  in  Ihe  discussion  following  the 
above  papers;  and.  after  describing  their  own  contact 
observations,  referred  to  tlie  atmosphere  of  Venus, 
and  in  general  regarded  the  want  of  intense  blackness 
of  Venus's  disc  as  an  effect  of  coutra.st  with  the  sun. 
—  {Conn.  (tcaj.  irrt-i  kc:  iniclinii  Dec.  20.)  [81 

MATHEMATICS. 

Septic  trsmsf ormation.  —  Mr.  Kly  has  obtained 
the  modular  enuation  for  the  septic  transformation 
by  a  purely  algebraical  process.  Aside  from  the 
result  direcily  arrived  at,  the  )iaper  is  valuable  as 
affording  a  clew  as  lo  the  (algebraical)  methods  of 
procedure  lo  bo  followed  in  obtaining  llie  odd  prime 
tran«formalion.s  of  higher  orders. —  [Proe.  Land, 
viallt.  HOC,  \BS2.)    T.  c.  [82 

Transf ormatiou  of  elUptio  f tmctionB.  —  Tbii 
paper,  by  Profes.sor  Smith  of  Oxford,  is  too  important 
for  a  brief  .•tbslract.  On  its  completion,  a  proper 
review  will  be  given  of  its  contents.  —  [Men,  mnlli., 
ISS2.)    T.  c.  |83 

Curves  of  auy  deficiency.  —  Mr.  Uachheiin  ex- 


le,  itisa.) 
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tends  the  theory  of  St<;incr's  polygons  and  Prof. 
Sylvnslor'n  theory  of  derivation  to  thp  case  of  curves 
of  ordi-r  71  and  delicU-ncy  p  In  an  (ii-/))  Mat.  The 
extension  involves  (he  use  of  Abelinn  functions 
InsteAil  of  clliplii?  finifllons,  m  in  the  cue  of  n  plane 
cubic,  nod  is  l).i!i<'d  principully  upon  Clifford's  well- 
known  pjipei,  On  the  cUtisificatiou  of  loci.  —  {I'mc. 
Land,  inijth.  Kdc,  Issi.)     T.  c.  (84 

Fourier's  functionB.  —  M.  Nicolas  prefers  to  de- 
note, by  this  title,  the  functions  more  cmimonly 
known  n-'  Bp«>ieI'sorcylindrie  functions.  The  nutlior 
stuil'  1  ally  the  differf^nt  modes  of  rcpreseiita- 

tloi:  iiictions  by  definite  integrals  and  series. 

A  !!•  ..  ,. ,  ,-  ilii;  introduction  of  a  method  of  Euler's 
in  thuling  the  development  in  form  of  a  series  of  the 
fuiictions  of  the  second  Iciiid.  —  {Annaleji  ecote  norm., 
xl..  inj/7/i.,  l.s,S2.)     T.  c.  [85 

Oeometry  of  n-dimenBiona.  —  The  author,  M. 
V.  Sclilegel.  here  extends  certain  well-known  theo- 
rems of  ordinary  plane  and  three-dimensional  space 
to  .1  space  of  any  number  of  dimensions. 
r  deals  only  with  completely  limited  figures, 

:    - ind  irregular.    A  homnyenenunlij  liiniteHfiiiurc 

i*  defined :  1°,  as  one  in  wliich  each  buuimit  meets 
the  t«me  number  of  edges,  planes,  solids,  etc. :  2°,  as 
one  In  folluning  any  edge  of  which  we  meet  the  same 
numlier  of  cdKcs.  pl.'jnes,  etc.  Writing  'homogene- 
ous '  instead  of  'limited  homogeneously,'  we  see  that 
all  plane  polygon!*  are  homogeneous,  etc.  The  author 
ii?'-»  the  methods  of  (inis^man,  and  extends  to  hyper- 
»IKU*e  theorems  concerning  the  triangle,  finadrilaUTal, 
tvtraliedron.  hexahedron,  and  octohedron.  —  (Bull. 
K>c.  math.  Fnmcti,  x..  IN^i'. )    T.  c.  [86 

Curves  whose  co-ordluates  are  elliptic  func- 
tions.—  U,  von  Lilientlial  discusses  two  classes  of 
»I>lirri(Ml  curves  h.iving  the  following  properties:  The 
ciiii-'  •:"•  '•■  Mic  expressions  for  the  co-ordinates,  wilh 
thr  of  one  (which,   wilh  llie  modulus,   is 

atljii      .  u  lie  so determiiii'd  that  the  sought  curve 

thai!  liw  on  a  sphere.  The  length  of  an  arc  of  the 
cur\c  can  be  trlvon  a.s  an  elliptic  integral  of  the  first 
kind  Incre.iied  liy  the  dillerence  of  two  elliptic  inte- 
grals of  ihc  third  kind. 

For  the  second  group  of  curves,  tin'  arbitrary  con- 
stant I'lin  he  so  determined  that  the  integr.il  giving 
the  length  of  arc  !>hall  be  an  elliptic  integral  of  the  first 
kind.  It  is  also  shown  that  the  curves  of  the  second 
Idod  He  on  alsebraicjil  cylinders.  —  {Jowii.  rrine  an- 
•jev.  ninth.,  x.iii.,  1S82.) '  T.  C.  [87 

Applications  of  the  theory  of  binary  forms  to 
elliptic  functions.  —  The  author.  Fail  de  llnino,  ex- 
prr:<vei  (he  lOlipiic  functions  by  aid  of  the  absolute  in- 
«»ri»nt.  and  gives  a  very  nipidly  converging  ncries  for 
the  computation  of  the  complete  elliptic  integral  of 
Ihe  flp.t  kind.  — ( Jnicr.joHrii.  math.,  1882.)  T.  c.    (88 
Rotation  of  a  solid  body.  —  This  treats  the  case 
«if  ri't.-nioM  of  a  solid  body  alHjut  a  point  which  Is  in 
^.  r  the  centre  of  gravity  of  the  body  nor 
■f  a  Ixxly  of  revolution)  a  point  on  the 
■"■      The  author,  W.  Hess  of  Munich, 
■■\\  c:ise,  and  obl4iins  several  inler- 
.1  making  particular  hypotheses  as 
'fO  thtt  p<>»iiii>n  of  the  (winl  about  which  the  body 
rotAl<-A.  —  iMath.  annalrn,  XX.,  lSfi'2.)    t.  c.  [89 

isi   of    an  elastic  sphere.  —  I'rof.    H. 
<'U-<si<s  the  prol>leni  ol  the  vibrations  of 
I  „i  .....    liiiicnsions  are  all  finite.     He 
>  mI  calculatloiisand  iliagrams, 
i~e3,  the  rcsull.s  arrived  at  by 
iiheuiuiioiil  investigation.     The  author 
it  the  results  of  his  analysis  differ  from 
Ti'^rt*  aijvaneed  by  Lame  (Thtiorle  de  relaslielKS) 


as  to  the  nature  of  the  fundamental  modes  of  vibra- 
tion of  elastic  solids  in  general:  and  Indicates  the 
error  in  LanuVs  reasoning  as  consisting  in  the  tacit 
assumption  that  a  wave  undergoes  no  change  of  char- 
acter on  reflection  at  the  bounding  surface  of  a  solid, 
—  .in  ."issniiiption  the  iiicorrectne^^.t  of  wliich  was  pre- 
viously shown  by  Green.  —  {froc.  Loud.  math,  soc, 
18S2.)     T,  c.  (90 

Subinvarianta.  —  An  important  paper  by  Professor 
Sylvester,  of  which,  since  it  Is  not  yel  completed,  a 
review  will  he  given  at  a  later  date.  —  (./liner,  journ. 
nint/i.,  v.,  1882.)    T.  c.  (91 

PHYSIOS. 

Apparent  attractions  and  repulsions  of  small 
floating  bodies.  —  'I'lie  need  of  a  thoroughly  sound 
and  at  the  .same  time  simple  popular  explanation 
of  capillary  phenomena  will  probably  make  every 
teacher  of  elementary  physics  lake  up  Prof.  Le- 
conte's  article  wilh  interest.  As  he  states,  ortllnary 
treatises  are  somewhat  unsatisfactory  upon  this 
.subject,  even  when  they  are  not  actually  wrong. 
For  instance,  the  in  general  excellent  treatment  of 
capillary  action  in  Everett's  '  Deschanel '  handles  the 
phenomena  observed  in  a  vacuum  in  a  very  gingerly 
manner,  hinting  at  a  certain  mysterions  pressure  In 
the  Interior  of  liquids  due  to  molecular  aclion  >t  the 
surface,  even  wlien  such  surlace  is  plane,  in  order 
to  account  for  the  rise  of  liquids  in  fine  tubes  in  • 
vacuum. 

In  view  of  the  fact  that  the  capillary  action  of 
liijulds  is  practically  the  same  In  u  vacuum  as  in  otr. 
Prof.  Leconte  ttp|)ears  to  be  of  the  opinion  that  It  is 
unnecessary  to  take  account  of  atmospheric  i)ressure 
in  explaining  any  of  these  phenomena.  He  prfiiwses 
to  base  his  explanalioii  upon  two  'fundamental  prin- 
ciples :'  I.  "  I'hnt  in  every  case,  whether  of  moists 
ened  or  non-moistened  bodies,  there  exists  an  adhe- 
sion between  the  solid  and  the  liquid,"  2.  "  That 
the  capillary  forces  .'ire.  in  any  given  case,  inversely 
proportion.ll  to  the  nidii  of  curvature  of  the  menis- 
cuses,  and  their  resultants,  directed  toward  the  cen- 
tres of  concavity." 

We  suppose  Prof.  Lcconle  will  admit,  however,  that 
although  the  visible  phenomenon  of  water  sustaine<I 
in  a  capillary  tube,  for  instance,  may  remain  un- 
changed when  the  surface  of  the  water  is  relieved  of 
the  pressure  of  the  atmo.»phere,  the  actual  condition 
of  water  in  the  tulie  and  of  the  film  at  the  top  of  the 
column  Is  somewhat  changed.  Thus  Yoimg  says  In 
his  memoir  on  the  "  Cohe.<^ion  of  fluids,'  "  when  the 
surface  is  concave,  the  ti'iision  is  employed  in  coun- 
teracting the  pressure  of  the  atmosphere,  or,  where 
the  atmosphere  is  excluded,  the  equivalent  pressure 
arising  from  the  weight  of  the  particles  suspended 
from  it  by  means  of  their  cohesion,'"  etc.  In  fact,  it 
would  seem  the  belter  plan  in  explaining  the  above 
phenomenon,  to  make  full  use  of  the  unquestionable 
agency  of  the  atmospheric  pressure,  so  long  as  the 
atmoiiphere  is  present,  ond  he  thankful  for  it,  since  it 
is  far  easier  to  understand  tlian  the  sustaining  by 
cohesion  that  must  take  its  place  in  a  vacuum. 

Prof.  Leconle's  statement  of  his  second  principle 
is  a  little  puzzling;  for  a  ii.itural  interpretiition  of  hit 
wonls  would  he,  that  he  .suppo.«e3  the  Kurlace  tension 
to  be  inversely  proportional  to  the  radius  of  cur- 
vature of  the  film,  lie  applies  his  two  principles  to 
the  explanation  of  three  typical  cases  of  attraction  and 
repulsion.  In  the  case  of  two  moistened  bodies  he 
says,  "  But  when  brought  so  near  that  their  menis- 
cuses  join  each  other,  the  radius  of  curvature  of  the 
united  Intervening  concave  meniscus  ...  is  less 
than  that  of  the  exterior  concave  menlscuses,  .  .  . 
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and  it$  superior  tension  acti  upon  both  Inxlies  towiird 
a  common  cpntre  of  (-ononvity." 

We  do  not  think  physicists  seiKTilly  will  admit 
tliat  a  liquid  film  tends  to  draw  a  solid,  to  which  it  \* 
attarlird  toward  the  centre  of  CiMicnvity  of  tlie  film. 
Indeed,  if  this  were  sn,  ili*-  londcncy  of  a  column  of 
water  raised  between  two  fli'iiting  bodies  by  surface 
tension  would  be  to  lift  those  bodies  :  similarly  n  col- 
umn of  liquid  sustained  in  a  fine  tube  wouM  tend  to 
lift  the  tube.  This  action,  however,  is  denied  both 
by  theory  and  experiment.  In  fact,  unless  we  have 
niisunflcrstood  I'rof.  Leconte's  language  and  diu- 
j^rams,  iiis  ^irticle  will  not  di^  all  that  il  \vii.i  intended 
to  do,  toward  removing  the  diflicnities  in  the  way  of  a 
student  beginning  the  study  of  capillary  phenomena. 
—  (AmfiT.joum.  nc,  Dec,  'l^'Si!. )     E.  it.  H.  |92 

Rigidity  of  the  earth. —  G.  H.  Darwin  discusses 
the  iong-ni'rl(Ml  tides  —  the  lunar  fortnightly  declina- 
tional  and  the  lunar  monthly  elli)itic  —  from.'!.'!  years' 
observations  in  Englaml,  France,  and  India,  and  finds 
that  they  are  reduced  to  0.7  of  their  theoretic  height. 
There  should  be  no  riMluction  on  a  rigid  earth,  and 
no  ocean  tides  on  a  liquid  ejirth  :  as  the  actual  efTect 
of  the  earth's  yielding  to  the  moon's  attraction  is  only 
0.3  of  the  difference  between  these  extreme  effect*, 
the  earth  is  considered  at  least  as  rigid  as  steel.  — 
(Nature,  Nov.  2,  \»^2.)    w.  m.  d.  [93 

Optica. 

Molecular  refraction.  —  In  an  investigation  on 
the  refractive  powers  of  carbonic  etlier  and  its  sulphur 
substitution  products.  K.  Wiedemann  finds  that  the 
atomic  refraction  of  sulphur  depends  upon  its  place 
in  the  molecule  as  does  that  of  ozygHD.  —  ( ^yied.  ann., 
Dec,  1882.)    c.  s.  h.  [94 

DispersioD  fonnulaa.  —  A.  Wullner  shows  that  In 
a  large  number  of  colorless  i-ubstances.  in  whicli  case 
the  aiiBoqition  Constant  may  be  regarded  a.s  zero,  two 
of  tlie  constants  in  Helmbolt/.'  dispersion  formula 
arfe  sensibly  equal,  and  the  formula  reduces  to  one  of 
two  constants,  which  is  then  equivalent  to  that  of 
Lommel.  The  same  was  found  to  hold  true  of  an 
alcoholic  solution  of  alizarine,  as  also  of  an  aqueous 
solution  of  amonio-suiplmte  of  copper.  — (  Wifil.  ann., 
Dec.  im^.)     ':  s.  h.  |95 

Dlff ractdou.  —  .\  series  for  the  calculation  of  Fres- 
uel's  integrals,  and  a  table  of  values,  are  given  by  A. 
Lindstedt.  — (  Wie'i.  ann.,  Dec,  1882.)  o.  s.  n.  [96 
(P/iolotntlrj/.) 

Photometric  observations  of  the  transit  of 
Venus. —  Professor  E.  C.  Ticliering  has  made  some 
comparisons  of  the  brilliancy  of  the  >un,  of  Venus, 
and  of  the  region  in  the  immediate  vii-inlty  of  the 
limb  of  the  sun,  whereby  the  photomelric  illumina- 
tion of  that  portion  of  the  coroiui  may  be  detennined. 
An  ordinary  double-image-prism  photometer  with  a 
few  Blight  modifications,  attached  to  the  lail-pieee  of 
the  l.j-inch  equatorial,  was  employed  for  the  observa- 
tions. Calling  the  light  of  the  sun  100,  the  raejin  of 
Ihlrty-two  settings  taken  between  1  h.  07  rain.,  and 
1  h.  30  min.,  Cambridge  mean  time,  gave:  Venus  1.8, 
and  the  sky  8.8.  The  mean  of  twenty-four  settings 
taken  between  2  h.  48  min.  and  2  h.  54  min.  gave: 
Venus  1.4,  and  the  sky  fl.2.  The  mean  of  all  gave: 
VcnuB  1.6,  and  the  sky  7.5  or  4.7  times  as  bright 
as  Venus.  [According  to  this,  the  light  of  this  por- 
tion of  the  corona  would  seem  to  be  about  y.T  times 
as  brilliant  as  the  light  reflected  by  that  portion  of 
our  atmosphere  lying  between  lu  and  the  sun.] — 
w.  H.  r.  [97 

Heat. 

Thermal  conductivity  of  rocks.  —  A  novel 
methuil   has  been  employed   liy  M.  Thoulet  for  the 


determination  of  the  thermal  conductivity  of  minerals 
and  ro<'k».  Instead  of  measuring  the  temperature* 
at  different  clislances  from  the  souri-e  of  heat,  men.*- 
urementsare  taken  of  the  time  required  tor  the  pas- 
sage of  a  certain  quantity  of  heat  through  a  section  of 
known  thickness.  The  '  tliermal  re«islance '  Is  de- 
fined as  the  time  required  for  the  passage  of  a  definite 
qu.inlity  from  a  source  at  100°  C.  Uirougb  a  thickness 
of  0.01  mm.  The  thermal  resistance  is  consequently 
inversely  projiortlonal  to  the  thermal  eonductivlty. 
(jlass  anil  Iron  liave  already  been  experimented  on, 
anil  lh<'  method  appears  t<i  give  very  accurate  results, 
—  (.4)111.  cAi7i,.  /iAi/«.,  (.5).  xxvl.  201.)     c.  B.  i>.        [98 

Heat  of  combination  a  function  of  atomic 
'weight. —  .Mr.  I.auric  shows,  that  if  the  atomic 
weights  of  elements  are  taken  as  abscissae,  and  their 
atomic  beats  of  combination  with  chlorine,  bromine, 
or  Iodine,  as  ordinates  of  a  ctirve,  the  heats  of  com- 
bination will  1)6  seen  to  be  a  periodic  function  of  the 
atomic  weights.  —  (I'liil.  iivii/.,  Jan.,  188."!.)     c.  B.  P. 

[99 
Elsotricity. 

XHectrical  resistance  of  selenium  cells.  —  In  a 
comnuinicatioii  to  the  Physical  society  of  London  in 
June,  \>^l,  Dr.  .lames  Moser  urged  tliat  the  decrease 
in  electrical  resistance  observed  in  a 'selenium  cell' 
when  acted  upon  by  a  lieam  of  light,  is  due  to  heal- 
ing, which  by  expanding  the  selenium  makes  it  press 
more  finnly  against  the  metallic  electrodes  ol  the 
cell,  thus  establishing  better  conneclion.  Tlie  fact 
that  luminous  are  more  effective  than  obscure  rays 
in  producing  the  obser\iMl  change.  Dr.  Mosi-r  sought 
to  explain  as  a  result  of  selective  absorption.  Mr. 
Shelford  Bidwell  undertook  to  put  Dr.  Moser's  theory 
to  the  ]iroof  by  healing  >elenium  cells  to  known  tem- 
peratiu-es  in  the  dark,  and  observing  the  consequent 
change  in  electrical  resistance.  It  appears  from  his 
experiments,  that  below  a  certain  temperature,  wliich 
is  different  for  each  cell,  heating  increases  the  elec- 
trical resistance  of  the  cell ;  that  above  this  tempera- 
ture heating  decreaxcs  the  resistanci-,  the  temperature 
of  maximum  resistance  being  usually  somewhat 
above  ordinary  temperature,  but  in  one  case  being 
1.'!°  C.  Mr.  Bidwell  concludes,  however,  that  the 
action  of  the  lllminou^  ruys  upon  the  cell  cannot  be 
explained  by  their  healing  effect  alone;  for  he  finds 
that  whereas  a  moment's  exposure  to  direct  sunlight, 
though  causing  a  great  fall  of  electrical  resistance, 
yet  heats  the  selenium  to  a  hardly  perce|>tible  extent, 
an  equal  decrease  of  resistance  caused  by  lieatiiig  in 
the  dark  could  he  produced  only  by  making  the  cell 
too  hot  to  handle.  Mr.  liidwcll  concludes  from  his 
experiments  that  the  action  of  the  carbon  photophoni' 
is  to  l>e  explained  by  the  healing  alone,  —  (Phil. 
mai;..  .Ian.,  188-3.)     E.  H.  B.  [100 

ENGINEERING. 
Practical  test  of  the  Bddety  of  bridges.  —  It  is 
well  known  among  engineers,  that,  with  good  iron 
properly  used,  our  bridges  may  be  relied  upon  for  an 
iiuleflnlte  length  of  service.  The  best  practice  never 
loads  a  striicturi'  with  more  than  from  one-fourth  to 
one-sixth  of  the  weight  that  would  break  it  down. 
Any  lo.id  put  upon  a  piece  of  iron  will  stretch  it  to 
a  slight  extent.  Upon  removing  the  load,  the  iron 
should  regain  its  original  form.  This  it  will  do  if  il 
has  not  been  ovei^trained.  A  very  simple  and  effec- 
tive piece  of  mechanism  has  been  for  some  time  in 
use  at  the  East-River  stLspcnsion-bridge  at  Brooklyn 
for  determining  the  precise  effect  of  any  load  upon 
any  part  of  the  structure.  A  bar  ten  or  twelve  feet 
long  is  attached  to  any  member  of  the  bridge  in  such 
a  manner  that  any  iiicrejise  in  the  length  of  such 
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linpmber  is  at  once  im  parted  to  tl)>'  stamlnnl  bar.  and 

lis  so  multiplifti  hy  delicate  iiiecliniii!<in  us  to  bvroiuc 

IpUilnly  visible.     In  testing  n  brlilk'o,  a  niovubiL-  index 

lupou  the  Ktandiird  bar  is  firs'l  pliiwd  at  zero.     A  load 

fU  then  run  on  lo  tlie  bridge,  wh'Mi  the  index  move* 

on  •ccoiint  of  the  stretch  imparted  by  the  brldKe  to 

the  standard  bar.     The  weight  is  now  removed  from 

the  bridge,  when  the  index  returns  to  zero  unless  the 

iron  hns  received  u  permanent  elongation  from  the 

LInad  —  that  is,  nnless  the  Iron  has  been  overstrained. 

IVot  only  does  this  method  enable  us  to  determine 

[Whether  a  bridije  Is  safe  fur  the  time  being;  but  we 

nn   also   answer   the   not   les-^   important    question, 

[  wliellier  the  bridge  is  holding  it»  vitality  throudh  long 

periods  of  time.     The  above  apparatus  Is  so  delicate 

•s  lo  indicate  a  strain  on  the  iron  less  than  a  thou- 

landth  part  of  the  weight  tliat  would  break  it.     By 

means  of  this  device,  not  only  ilo  we  substitute  exact 

measurement  for  mere  opinion,  but  we  are  enabled 

to  answer  a  i;oo<l  many  vexeil  ipiesiions  in  recanl  to 

the  precise  conilition  of  complex  structures  of  iron. 

o.  I-  V.  (101 

Cable    power   for  street-railways.  —  'I'here  is 
probably  no  more  abuse<l  piece  of  motive  power  than 
the  liorsie  which  draws  our  street-cars.     Leaving  out 
of  Tiew  the  outnigeous  cruelty  to  »  hich  tliese  unfortu- 
nate animal"  are  often  subjected,  it  may  well  l>eque.s- 
lioncl  whether  such  power  is  in  any  way  economical. 
Wliethcr  steam  or  electricity  will  soon  be  employed 
np<>n  street  railways,  may  be  questioned;  hut  there  is 
treason  to  think  that  the  so-called  cable  system  may 
Mnrnish  a  solution  lo  many  of  the  problems  in  city 
'  Mtiim.     There  is  nothing  new  in  the  idea  of 

ally  moving,  endless  wire  cable  beneath  the 
;  ■  .. . .. .._. .  to  which  cars  may  be  attached  at  any  point; 

but  to  reiliice  tin'  idea  to  practice  involves  a  good  deal 
of  mechanical  »kill  and  a  very  considerable  expense. 
Mr.  .1.  D.   Miller  gives  a  description  of  the  Chicago 
cable  roads,  In  which  he  states,  that,  in  Oclol>«r  last, 
there  were  in  fhicaijo  over  four  miles  of  cable  roads 
in  operation, — an   amount   which  has  been   largely 
.  Incr'eased   since  that   time.     The  first  cost  of   these 
rroads  is  reckoned  to  be  not  less  than  .*10(),000  a  mile 
fioT  a  double  track.     The  cost  of  operation  is  said  to 
b«  much  less  than  by  the  common  method,  the  per- 
cental of  saving  lieing  greater  as  the  tralFic  becomes 
Uraer.  —  {.lourn.  n.-xoc.  vnii.snc.,  Oct.)  o.  I.,  v.   |102 
Testa   of    building   materials.  —  .\n   important 
•erii-s  of   experiments  ujiun   the  strength  of   timber 
has  txren  for  some  time  past  carried  on  by  Professor 
>  Oa«iano   Lanza  at    the   Institute  of   technology   in 
OBlon,  anil   also  at  the  VVatertown  arsenal.    The 
l.p«riinent«  from  which  the  dat.i  in  our  books  have 
determined  were  in  nearly  all  cases  made  upon 
t  small  and  very  i-arefiilly  selected  pieces  of  well- 
ftned   wooil.     From    the  data   thus   obtained   we 
i!>sumed  that  we  could  at  once  pass  to  the  more 
defective  and  generally  quite  unsea.soned  tim- 
'  which  is  employed  in  actual  work.     This  method 
often  led  to  most  absurd  and  unreliable  results, 
t>een  u  fniitfid  source  of   that  discordance 
•  ften  app<'ar«>  lietwecn  science  and  practice. 
-  .     f  small  wiioden  ticams  an  inch  square  and 
Itwo  rir  ihree  feet  long,  I'rofcssor  Lanza  uses  beams 
Mwetiiv  feftt   long  and  of   the  common  sizes  used  In 
'  and.    Instead   of   the   jierfectly   clear  and 

■  lied  material  employe<l  by  the  older  ex[M,'ri- 
iie  takes  his  beams  just  as  they  come  fripin 
r-yard.  In  fine,  the  experiments  now  being 
;  are  as  far  as  possible  under  the  real  con- 
f  practice,  and  not  under  the  imaginary 
. .  of  the  <'lo»et.  The  result  of  these  cxperi- 
mi;iit.>   will  put  into  the  hands  of  the  engineer  far 


better  data  for  fixing  the  dimensions  of  the  imitortant 
structures  on  which  our  lives  depend  than  wc  have 
before  possessed.  — o.  t..  v.  11-03 

CHEMISTRY. 

Reprodnctiou  of  the  osmides  of  iridium.  —  IJy 
heating  iridium  with  iron  pyrites,  M.  Ucbray  obtained 
it  in  octahedrons  of  the  regular  system,  which  were 
removed  from  the  sulphide  by  dissolving  out  the 
latter  with  hydrochloric  acid.  Mixtures  of  iridium 
and  osmium  treated  in  a  similar  manner  gave  regular 
oclahe<lriins  which  resembled  in  all  respects  the  natu- 
ral osmides.  The  mitural  osmides  arc  thus  shown 
to  be  isomorphous  mixtures,  crystallizing  probably 
in  the  regular  system.  —  (Comnles  rendus,  xvw,  879.) 
c.  F.  M.  1104 

Thorite  and  the  equivalent  of  tboriiun.  —  In 
a  variety  of  thorite  recently  discovered  at  Arendal  in 
Norway,  L.  F.  Nllson  finds  a  large  percentage  of  iron, 
lead,  and  uranium,  the  latter  In  the  form  of  dioxide. 
To  separate  thorium  from  I'erium  oxide,  after  precipi- 
tating the  oxalates  they  were  converted  into  sulphates, 
and  advantage  was  taken  of  the  slight  solubility 
of  hydrous  thorium  sulphate  at  0°.  In  determining 
the  atimilc  weight  of  thorium,  the  purified  sul|diale 
Th  (So,)..  »)H,0  was  ignited  at  first  gently  to  exi>el 
the  crystal  water,  then  to  a  glowing  while  heat  until 
the  acid  was  driven  off.  As  a  mean  of  ten  determina- 
tions calculated  froiu  the  residue  ThO,,  the  value 
W.i.43  was  obtained.  The  metal  was  prepared  in 
nearly  the  theoretical  quantity  by  igniting  potassium 
thorium  chlori<le  mixed  with  a  few  grms.  of  salt,  and 
covered  with  soilium  in  a  tube  filled  with  salt.  When 
heated  in  a  current  of  chlorine  gas,  the  metal  is  c<ui- 
verted  into  the  chloride.  It  unites  readily  with  l)ro- 
mine  and  iodine,  and  is  ea-siiy  >oluble  in  acids.  Under 
no  con'lltions  does  it  decompose  water,  nor  is  it  at- 
tacked by  alkaline  hydrates.  —  (BerfcAte  ileutsck. 
cAem.  geselhcli.,  xv  ,  ;!619.)     c.  F.  M.  [105 

Modification  of  the  law  of  isomorphism. — 
.\u  examination  of  the  isomorphous  metatungstates 
and  tungsloborates,  by  D.  Klein,  led  to  resiUts  which 
could  not  be  explained  by  the  law  of  Mitscherlich. 
A  better  interpretation  wos  found  in  a  modification 
of  the  latter  part  of  this  law,  first  proposed  by  M.  de 
•Marignac.  "Isomorphous  bodies  either  have  a  similar 
chemical  composition,  or  they  consist  chiefly  uf  the 
same  group  of  elements  or  of  groups  with  nientical 
chemical  functions."  —  (Comf>U»  rendus,  xcv.,  78LI 

V.  F.  M.  [106 

mectrolysis  of  hydrochloric  acid.  —  In  the 
electrolysis  of  hydrochloric  acid,  using  platinum  elec- 
trodes, U.  Tommasi  finds  that  the  heat  absorbinl  in 
decomjiosing  two  molecules  of  the  acid  amounta  to 
78.15  cal.  since  platinum  chloride  was  found  in  solu- 
tion, a  certain  quantity  of  the  electromotive  force 
(not  determined)  must  have  been  ahsorbwl  in  its  for- 
mation. Oue  Danlell's  cell  (K='iy  cal.)  with  one 
zinc-catlmlum  element  (E  —  Iti.O)  decomposed  the 
acid,  but  no  chlorine  Bp|)eared  at  the  positive  pole. 
With  two  Danlell's  cells,  bul)bles  of  an  oxide  of  chlo- 
rine were  observed.  When  dilute  hydrochloric  acid 
(1  cone,  ttcid  :  liO  11  jO)  was  subjected  to  electrolytic 
action,  the  liquid  al  the  positive  pole  became  yellow 
and  exerted  a  strong  bleaching  action.  M,  Tommasl 
regards  this  action  as  due  to  the  formation  of  hypo- 
chlorous  acid  which  attacks  the  electrode  In  the  con- 
i-entnited  acid  solution.  —  {Comptn  rendu*,  xcv.,  B8»). 
c.  F.  M.  [107 

Changes  of  volume  and  of  molecular  arraage'- 
ment  in  hydrous  salts.  —  An  une<|ual  expansion 
of  the  alums  when  heated  led  K.  Wiedermann  to  con- 
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|c]u<lc  thai  a  inoleculnr  re-arrangement  (iini/uf/fTun;/) 
'likes  place  below  70°.  Different  vuliimei  of  tlie  salt 
tJI.  .SO,  «  11, 0  at  1)3°  ami  50°  point  to  a  new  nuxllfl- 
fteallon  at  1)3°  since  Marii:iiac  dctcnuined  its  compONl- 
Itlon  at  50°.  The  salt  Zr  S0..6H-0  also  shows  a 
|difference  in  volume  at  40°  and  Oii°,  —  [Ann.  phyn. 
pi.,  n.f..  wil.,  mi.)     c.  F.  M.  |108 

METALIiUROT. 
great  feat  in  xnetal-irorking.  —  Mesani.  Klo- 
man  rolled  a  steel  strip  (I  in.  wid<-,  ^  in.  tblci<,  and 
310  ft.  loni;,  nt  their  mill  at  Allegheny.  They  have 
k contracted  with  the  LT.  S.  spring  car  motor  con- 
'  Blruclion  company  for  an  nnlimil<'d  number  of  these 
•loel  tiprinKs.  This  company  had  previously  applied 
lo  nil  the  lar^e  Eni;lish  and  continental  works,  and 
to  other  American  works,  without  finding  any  one 
ready  to  undertake  the  work.  —  (/ron,  Nov.  17,  18.'<2.) 
K.  II.  It.  (109 

Molecular  condition  of  metaUt.  —  Kalisher  ha.s 
found  (hat  sheets  of  most  metals  nuiy  be  rendered 
crystalline  by  heat.  A  7.inc  sheet  will' become  crys- 
Ulliiie  at  307°  F.  :  tin  and  cailuiium  at  :tl)2°  to  63«°. 
Most  mctaU  ubiained  by  electro-metallurgy  give  the 
same  result,  —  (/ron.  Dec.  8,  1882.)     K.  H.  B.       |110 

Steel-iron.  —  M.  Kcil  has  succeeded  in  produciiiR 
a  Hililid  metal  which  is  stated  to  possess  the  charac- 
ter* iif  iKilh  iron  .^nd  steel.  It  is  prepared  by  pour- 
ing the  fluid  steel  on  one  side  of  a  partition  in  n 
mould,  anrl  fluid  wrought  iron  on  tiie  other:  llio 
partition  is  made  of  such  thickness  that  it  will  weld 
by  the  heal  of  the  adde<l  Hulds.  Tlils  so-called  steel- 
Iron  is  said  to  have  b<'en  prepared  in  five  ways  :  1°, 
steel  by  the  siile  of  iron;  2°,  steel  between  two  lay- 
ers of  iron;  ;J°,  Iron  between  two  layers  of  steel; 
4°,  a  Core  of  steel  surrounded  bv  iron;  .">°,  a  core  of 
iron  surrounded  by  steel.  —  (Iran,  Dec.  l.i,  1882.) 
R.  II    K.  [Ill 

Compresuon  of  metals.  —  An  Improved  method 
of  trealini;  all  kinds  of  metals  ami  alloys  has  been 
patented  by  Mr.  Louis  ('lemandot  of  Paris;  it  con- 
sists in  subjeetini:  them,  when  raised  to  a  tempurn- 
ture  siillii'ienlly  high  to  Insure  the  neoessarj-  ductility, 
to  powerful  coniprMsion,  and  then  allowing  them  to 
become  completely  c<x)l  while  still  under  pressure. 
An  inclvased  density  and  hardne-ss  is  claimed  for 
metals  thus  treated. —  (A/in.  and  w.  preat,  Nov.  18, 
1.SS2.)     B.  H.  B.  [112 

MriTEBAliOQY. 

Axinite.  —  Cr>staUof  thit  mineral  from  nearKelh- 
lehera.  I'etin.,  have  been  studied  by  B.  W.  Frazlcr. 
He  endeavors  to  show  the  resemblance  in  crystalline 
form  between  this  mineral  and  d;ttolite.  PIncing  the 
crystals  in  [losition  so  that  the  zone  p,  I,  and  n  shall 
be  parallel  to  the  vertical,  p,  m.  and  r  to  the  macni- 
diaconal,  and  ij.  m,  and  (>  to  the  brachydiagonal  axes, 
the  followinp  rel.itions  are  obtnin<'d  from  v.  lialh's 
measuremeuU:  — 


81°  56' 59'' 

01°  51' 28" 

102°  52' U" 

:  6  :  c  =  1 


0^0  =  A=    82«00'48" 
O  Afi  =  /J  =    00<>04'21" 

n  ^(i  zz  c  =  102044/ jgv 

X.5IVX)3 .:  (1.48742 


The  corresponding  for  datolite  are 

;9  =  Oti°0(!'  O  *  i(  =   n  =  00°0(V 

4  :  6  :  i  =  1  :  1.5712  :  O.40695 

Besides  the  relation  in  axial  lengths  and  angle  P,  a 
still  closer  relation  is  shown  in  the  angles  between 
corresponding  planes.  The  author  also  calls  attention 
to  the  similarity  in  crystalline  form  between  datolile 


and  calamine,  —  the  latter  having  the  axial  relation, 
a:  b  :  c=  1  :  l..Vi«4  :  0.47t«7,  — and  their  similarity 
in  composition,  datolite  being  H  D  Ca  SI  O,,  calamine 
H,  Zn-i  Si  O,,.  He  can.  however,  show  no  relation 
between  their  composition  and  that  of  aXinite. — 
{Amcr.  Jown.  so.,  Dec.  I88I!.)    8.  L.  P.  [113 

SauBBiixit.  —  By  means  of  niicro"copical  inve-slign- 
tlon.  .\.  Cathreiii  has  shown  that  this  mlurial  is  com- 
posed of  numerous  microlites  of  zoisile  in  a  ground 
mass  of  felilspar.  He  also  shows,  by  calculation  from 
various  analyses  and  optical  examination,  tliat  the 
mineral  has  lieen  derived  from  plagioelase,  more  sel- 
dom orthoclase,  by  a  loss  of  silica  and  alkalies,  and 
taking-up  of  lime,  iron,  and  water;  and  lliat  thereby 
the  minerals  jioislte  and  epidoie  have  been  formed, 
giving  rise  to  the  microlites,  which  with  the  renuiaiil 
of  feldspar  make  up  the  mass.  —  {ZeiOielir.  kryul,.  vll, 
243. 1     B.  L.  p.  [114 

Danburite.  —  This  interesting  minoral,  of  which 
such  beautiful  examples  have  been  described  by  Pro- 
fessors Brush  and  Dana  from  St.  Lawrence  County, 
N.Y.,  has  been  lately  di.scoveied  at  Sc<ipl,*in  Canton 
Graubuuden.  Switzerland,  and  fully  identified  and 
described  by  (',  Hinlzc.  The  crystals  occur  in  prismo 
2-16  mm.  long,  i-'A  mm.  broad;  are  colorless  to  wine- 
yellow,  and  brilliant.  The  author  gives  the  results 
of  crystallographic  measurements,  which  agree  very 
elosefy  with  tho.se  obtained  from  tlie  .\mi'rican  crystals 
with  some  additional  new  planes.  In  habit  the  crystals 
vary  much  from  the  American.  As  terminal  planes, 
the  pyramid  (1  4  2),  often  occurring  abme,  and  macro- 
dome  (10  1)  arc  most  frc(|uent.  The  base,  which 
never  fails  on  the  American  crystals,  was  but  once 
observed,  and  then  as  a  diiubtful  crystal  plane.  The 
prismatic  zone  appears  very  much  striped.  On  ac- 
count of  tin-  abnormal  size  of  one  of  the  dome-planes 
or  two  adjacent  pyramidal  planes,  the  crystals  often 
have  n  decl<led  monoijinir  appearance.  The  optical 
proiwrties  coincide  with  those  of  the  American  vari- 
ety. —  (Ze(7«f/ir.  krysl..  vii.  2VKJ  ) 

The  above  mineral  has  been  analyzed  Independently 
by  ('.  Bodcwig  and  A.  Schrauf,  giving  results  which 
are  wholly  in  acconlance  wilh  llie  analyses  of  the 
American  mineral.  C.  Bodewi;;'s  analysis  gave  SU), 
48.06,  Ca  O  22.00,  B,  O,  2s  00,  Fe,  O,  0.23,  Al,  O, 
0.08  =  09.06.  —  {ZelUclir.  kryxt.,  vii.  301.)     g.  L.  P. 

[US 
OEOLOOy. 

Utholugy. 

The  tracbytio  rocka  of  Tokay,  Hungary. — 
Professor  Szab6  gives  in  this  paper  the  outlines  of 
his  new  classification  of  irachyiic  rocks,  the  term 
trachyte  covering  for  him  about  its  extended  a  range 
as  the  term  'greenstone'  Used  to  do.  Uis  divisions 
are  as  follows:  — 

A.  Trachyte  WITHOUT  DioTiTE. 

I.  Auiiitr-lrachytf  ;  wilh  anorthlte-bytownlle, 
without  biotite  or  quartz.  Olivine  very  rarely 
found. 

II.  Amphihole-trnchyle ;  wilh  labradorite-by- 
townitu,  augite  rarely  entirely  absent.  Quarts 
wsnliiig. 

n.  Trachyte  with  iiiotite, 

III.  Mir.ai:i.'oiiii-aui)>/iiliolf-lrachyle;  willi  and^ 
sitc-lnbradorite;  with  or  without  quartz,  angit«, 
and  garnet, 

l\'.  Micnceoun-nrnplilhtile-trachyte ;  witholigo- 
elase-andesile,  with  or  without  quartz  and  augite. 

V.  Mieiictnus  Iracliyte ;  wilh  orlhoclaseolifio- 
elase,  with  or  without  quartz  and  umphibole. 
AugltP  rarely  absent.  / 

The  mieaecons  tnichvtes  nreregnrdcil  as  older  t,fiau 
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the  ollicm.  The  paper  containg  a  discussion  of  the 
geiilogiral  relnlions  of  tlic  trachytes  in  gtiiu'ral. 

The  Tultuy  rocks  «ra  tbe  fcillowing:  1.  Aiifjile- 
lr»<-hyt»'.  2,  Anipbihule-lracliyte.  3.  Mioaceous- 
qiiartx-tradiyte.  4.  Conglomerntcs  and  tracliylic 
txitss.  ."i.  l;<'d  plastic  clay.  0.  Prcliisloric  and  re- 
cent allnvliMii, 

Tho  microscopic,  chemical,  and  ecological  charac- 
ters o(  the  rocks  are  civen,  with  a  discussion  of  llieir 
former  uomenrlainre. — (Aiuoc.  franc,  avane.  sc, 
X.  032.) 

In  thii  connection  attention  may  be  drawn  to  two 
other  papers  by  the  same  author,  relaling  to  the 
claKxiflcatinn  of  the  Irncliytes:  Clajslfication  tnacro- 
paphique  des  trachytes  ( W«(/.  koc.  ijiol.  France, 
Dec.  T.  If^^l);  and  Die  makrographiscbe  eintliellung 
«ler  trachyte.  —  [Verhandl.  k.-k:  geol.  reictu(tn»t., 
18S2.  lOd.)     M.  E.  w.  [116 

A  new  basaltic  rock.  —  The  name  pyrnxenite  is 
eiven  by  l.)r.  C  Dolter  to  a  rock  from  the  Cape  Verde 
Ishindj,  cnmpo^e<l  of  augite,  magnetite,  and  a  glassy 
haae.  —  H'erhandU  k.-k.  yenl.  reiehtannt.,  1SS2,  140.) 
M.  K.  W.  [117 

METEOROLOGY. 

Ohio  State  ■weather  service.  —  This  service,  re- 
cently organized,  has  begun  the  publication  of  month- 
ly reports.  The  November  issue  contains  returns 
from  nineteen  statlon!>,  including:  five  maintained 
by  the  U.  S.  Signal  birvlce,  accompanied  by  a  well- 
arranged  monthly  snmtn.xry.  — w.  v.  [118 

Observations  at  liigb  stations.  —  The  Austrian 
meteurological  service  established  in  ISSO  self-record- 
ing instruments  at  Klageufurt  and  Obirgipfel,  sta- 
tions situated  near  each  other  geographically,  but 
liaving  altitudes  of  ■i'.ifi  and  :i,U44  met.  respectively. 
Uourly  observations  to  the  end  of  the  year  1881  have 
been  recently  publi5he<l.  embracing  those  of  press- 
ure at  both  stations  and  of  tem])eruture  at  Klii^en- 
fuTl  only.  —  IJalirb.  k.-k.  eenlr.  au.it.  meleur.,  lS>:i. ) 
w.  c.  [119 

Rainfall  statistics.  —  Systematic  obven-ations  of 
rainfall  throiiKhotit  France  are  made  by  tho  liureau 
central  meteorologiqne.  The  results  for  1880,  de- 
dxicetl  from  1,'21)I  stulions,  have  been  eollectcd  and 
studied  by  il.  Th.  Moureaux.  who  publishes  twenty- 
dtv  charts  in  illU!itratlon:  eight  of  the.^e  arc  designed 
to  exhibit  the  connection  between  rainfall  and  bar- 
_0SB«lrlc  ilepressions,  and  confirm  the  opinion  ad- 
Ced  by  Prof.  Loomij  from  his  studies  of  the  IT.  .S. 
Ilier-iuaps,  thatrnin  is  most  abundant  in  advance 
a  depres>ion,  and  that  therefore  the  direction  in 
which  a  storm  will  move  can  bo  foretold  by  the 
djurlbution  of  the  rain  areas.  {Sur  le  ref/ims  lies 
ptulrf  (11  France  petidaut  I'annfe  1880.)  Mr.  Symons, 
lhmii;:b  wlinsr  efforts  more  than  2,(KK)  stations  in 
Gt'  >  been  e.stnbli.'ihed,  has  published 

»al'.  -  for  securing  uniformity  of  prac- 

.iniuiiu'  I.UI11.4II    observers.  —  {Si/iiions'    inettor. 
.,  Dec.7  1NS2. )     w.  u.  [120 

looda  in  France.  —  (.'araillc  Fl.immarion  de- 
■eribn  thf  year  endini;  with  November,  1.h,s2,  a.s  one 
of  very  tiunierous  rainy  dav.s,  although  of  normal 
rainfall,  in  France.  In  Paris  the  rainfall  at  the 
llonl»"'iris  observatory  was  S4:(  mm.,  closely  agree- 
laj  iviTuge  of  other  year-! :  but  the  nuinU-r 

of  i  was  208,  an<l   besides  these,    KIO  more 

As    a    result,    summer  evapor.it ion, 
U'  ily  dinposcs  ..f   much  of   the   riiinfall, 

very  ini'fTfCtive;   the  ground  became 
Kti  I  when  the  November  r.iins  (113  mm.) 

cac.  rs  rose  rapidly  throughout  the  country. 

I— .(i,t  i  vUaire,  Parte,  Dec,  1882.) 


Th.  Motireaux  gives  further  account  of  the  rising 
of  the  Seine  early  in  December.  —  (Z.o  JVafure,  Dec. 
2:!,  1882.)     w.  M.  D.  (121 

Auroras.  —  An  exlensive  catalogue  of  auroras  ob- 
served wi  Sweden  from  1800  to  1877  has  been  pub- 
lished by  R.  Rubenson,  director  of  the  meteorological 
institution  of  Sweden.  It  forms  the  second  part  of 
the  ealnloguc  of  auroras  observed  since  the  sixteenth 
century.  The  appendix  contains  doeriptions  of  the 
auroras,  and  tables  of  the  annual  variation  in  fre- 
quency, and  the  years  of  maxima  and  minima. — 
(Cat.  iiuroTtt  bor.  obterv.  en  Suide,  16tk  cent.  — 1877, 
part  2.) 

Mr.  J.  Rand  Capron  calls  attention  to  tlu'  foct,  that 
the  auroral  display  in  November  was  folhiwed  by  first 
a  Cold  and  then  a  warm  wave.  The  doulit  raised  as 
to  the  character  of  the  supposed  auroral  beam,  which 
w.ts  observed  in  Engl:ind,  and  from  which  the  height 
of  the  aurora  has  been  calculated,  is  removed  by  the 
statement  that  it  gave  the  auroral  speclnim,  —  JVa- 
ture,  Dec.  28,  18.'^2. )    w.  r.  [122 

QEOOBAPHY. 

(.Arctic.) 

Theory  of  an  open  polar  sea.  —  Hr,  George  B. 

Howell,  of  the  New-Vork  ."tale  library,  read  a  paper 
favoring  this  theory.  He  remarked  that  the  field  of 
new  exploration  is  rapidly  narrowing  to  that  of  the 
north  |>olar  region.  Among  tlie  reasons  for  tbe  open- 
sea  theory  are :  — 

1°.  Water-fowl  go  regularly  each  spring  northward 
from  Greenland  for  nesting.  As  tlie  ice-barrier  from 
73°  to  82°  Is  too  cold  for  birds  to  raise  their  young, 
their  nesting-places  must  be  north  of  this  barrier, 
and  in  a  milder  climate.  2''.  The  occurrence  of  warm 
winds  from  the  circumpolar  regions,  as  verified  by 
explorers  in  high  latitudes.  .S°.  The  occurrence  of 
furious  gales  during  the  long  arctic  winter,  which 
would  be  unaccountable  if  the  region  for  ten  ilegrees 
arounil  the  pole  were  as  cold  as  the  zone  of  the  ice- 
burrier,  ami  therefore  at  calm  as  the  equaliirial  belt, 
4°.  Morton  and  Hayes  both  saw  ojien  water  in  Ken- 
nedy channel  as  far  as  the  eye  could  reach  north- 
ward, 

Mr.  Howell  spoke  of  the  agency  of  the  gulf  stream, 
which  is  connuonly  regariled  iis  limited  to  the  latitude 
of  .Spitzbcrgen.  His  own  belief  and  theory  is,  that 
the  waters  of  the  gulf  stream  have  a  greater  siiecific 
gravity  than  those  surrounding  the  iee-biuiier,  for 
two  reasons  :  first,  the  immense  rain  and  snow  fall 
of  the  arctic  regions  must  freshen  the  water  and 
make  it  lighter:  and,  second,  water  is  lightest  near 
the  freezing-point.  The  comparatively  warm  water 
of  the  gulf  stream  dips  and  p:i»scs  northward  under 
the  ice-b,arrier,  and  emerges,  with  velocity  rcdiucd 
by  corresponding  cuncnls  from  the  opposite  side  of 
the  pole,  into  the  comparatively  warm  polar  sea. 
The  same  cause  would  produce  an  ascending  current 
of  warm  air,  to  exert  n  marked  influence  upon  the 
atmospheric  currents  of  the  whole  northern  hemis- 
phere. Such  in  brief  Is  the  normal  system  of  walA>r 
and  air  currents,  according  to  the  theory  of  the  ^|)eak- 
er,  whose  paper  was  listened  to  with  special  interest, 
—  (Albitny  /inf.  ,•  mcelin'.i  Jan.  I«.)  |123 

Sea-otter  hunting.  —  The  sea-otter  liunting  in 
the  Kurile  Islands,  now  Jiipanese  territory,  has  been 
chiefly  farmed  out  to  foreigners  as  a  goveminenl 
monopoly.  It  is  now  proposed  to  form  a  Japanese 
company  for  the  purpose  of  carrying  on  the  bn^ines9 
on  a  larger  scale  than  hitherto.  The  pelts  of  Enhydra 
marina  are  the  most  valuable  fut^  known,  and  the 
animal  is  found  only  in  the  Kurilea  and  Alaska  lu 
any  numbers.  — w.  u.  D.  [124 
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Bi-itisb  co-operation  in  arctic  meteorological 
and  magnetic  research.  —  lA'tters  have  n.-oently 
been  received  from  f)apt.  H.  P.  Dawson,  R.A.,  wbo 
lias  been  appointed  to  undertake  the  worlt  of  estab- 
lishing one  of  the  rhaiii  of  ciretinipolar  ob.«er>ing 
stations  in  tlie  scheme  of  llie  International  com- 
rolssiou,  originally  suggested  by  (be  late  Lieut.  ('.. 
Weypreoht,  Durln?  tin-  pa.-l  »nmmcr  Capt.  Dawson, 
with  two  obser\ers  and  an  artificer,  stArted  for  the 
Hudson  Hay  Territory  with  the  idea  of  establishing 
a  station  iii  Fort  Uac  or  Fort  Providence  on  Great 
Slave  Lake.  Finids  for  the  exix-dilion  lo  the  amount 
of  $1:;,')()(J  wiTe  gnRnmleed  by  llwgoveniraenl.  $."),U(lO 
by  the  Royal  society,  .ind  the  Canadian  goveminent 
has  since  added  the  sum  of  $4,0lX).  it  is  supposed 
that  this  will  Kiiflicc  to  keej)  the  party  in  the  field  for 
at  least  two  seasons.  When  last  heard  from,  all  were 
well,  though  somewhat  late  in  reaching  their  destina- 
tion. It  was  not  i.-ei'tnin  at  laot  aci'ounts  whether 
one  of  the  posts  above  mentioned,  or  old  Fort  .slm|>- 
son,  would  be  decided  uprm  :  the  lasl-ittenlioned  offer- 
ing several  advantBge»  not>liared  by  theotliers.  though 
on  some  accounts  le.-(s  desirable.  —  w.  u.  d.  |125 

(Soitt\  Amrri'ti.) 

Early  exploration  of  the  Amason. — The  reprint 
of  P.  Texeirii's  voyage  up  the  Amazon  (1<I8~-1(!;J8)  is 
continued.  —  {Hoi.  sue.  iieof/r.  Mitdviil.  xiii.,  1.SS2. 
Wty-Tih.)     W.M.I).  1 126 

Bolivian  table-land.  —  Tlie  plateau  southward 
from  Lake  TIticnca  was  exjdorcd  and  9ur\-eyed  dur- 
ing a  part  of  1SH2,  by  J.  B.  Mlncliin,  for  the  Bolivian 
government.  Its  aftitude  i«  12,IKH)  or  ]3,I)IH)  feet, 
with  generally  level  surface,  broken  by  isolated  hills 
anil  smaller  ranges.  On  tlie  east,  the  Cordillera  Heal, 
or  main  chain  of  the  Andes,  is  composed  chiefly  of 
stiatifled  rocks,  rising  to  great  heights,  and  culmi- 
nating in  Sor.ita  and  Illiinani.  On  the  west,  the 
Coast  Ringe  is  largely  volcanic,  with  some  vents  still 
active.  Both  ranges  are  melaliiferous.  The  eastern 
range  has  copious  rains  and  an  ample  plunt-growth; 
the  western  is  dryer  and  almost  barren.  The  Desa- 
guadero,  or  outlet  of  Lake  Tlticaca,  flows  along  the 
eastern  side  of  the  plateau,  over  low,  flat  land,  very 
boggy  in  the  wet  season,  iiilo  Lake  Poopo  or  Aulla- 
gas,  about  50  bv  15  miles,  hut  with  low  banks  and 
variable  area,  from  its  south-western  angle  an  out- 
let, the  Laca-Ahuira,  carries  off  what  is  not  lost  by 
^eyajMinition.  This  stream  Hows  underground  for 
three  miles  of  its  course,  and  farther  west  is  lost  iu 
the  Salinas  de  Colpasa,  which  receives  .several  other 
rivers,  some  fresh  (Llancn,  Isliiga),  some  brackish 
(Sabaya,  Cariquima):  these  salinus  are  about  400 
square  miles  in  area,  ,ind  of  da/zling  white  surface. 
A  little  to  the  south-east  begin  the  great  Salinas  de 
Oarcimendo/.a,  with  an  area  of  4,(XH)  sniinre  miles, 
a  white  and  perfectly  level  sheet  of  sjilt,  three  or 
four  feet  thick :  in  the  dr)'  season  It  can  be  crossed  on 
horseback.  The  former  area  of  the  lake  from  which 
these  Salinas  remain  is  estimated  at  2>l,iXXi  square 
miles;  its  old  shore-line  is  uuirked  by  a  jwrsistenl 
level  calcareous  incrustation,  UOO  feet  above  Lake 
Poijpo.  —  (Proe.  ijeogr.  hoc.  Lond.,  Not.,  1«82,  map.) 
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(Europe.) 

Southern  Russia.  —  .).  Gamier  gives  an  interest- 
ing account  of  the  region  about  the  river  Douelr, 
visited  at  tlic  end  of  ISSl.  Rocks  of  the  coBl-mea.s- 
ures  give  a  gentle  relief  to  the  surface,  the  greatest 
difference  found  between  valley  and  hilltop  being 
only  150  met. ;  but  the  surrouniling  country  Is  more 
even,  a  part  of  the  great  plain  extending  to  the  Arctic 
Ocean.  The  climate  is  consequently  variable;  very 
cold  and  snowy  In  the  winter  season,  which  begins 


in  Octoljer.  The  rivers  and  the  Sea  of  Azoff  are 
frozen  about  four  months.  A  quick  change  gives 
warm  weather  in  May.  and  a  fresh  vegetation  springs 
up;  but  the  summers  are  so  dry  and  hot  that  the 
harvests  often  fail.  Irrigation  cannot  be  practised, 
as  the  streams  run  in  valleys  40  or  50  met.  below  the 
genenil  siuface.  Uoads  are  very  bad,  except  when 
smoothed  over  with  snow.  The  i>easants  pitied  the 
French  people  who  had  some  winters  without  snow  I 
ToHiis  are  few,  and  the  |)opulatlon  is  so  sparse  that 
the  fields  are  often  cultivated  only  once  in  three 
years.  Trees  are  absent,  except  occasionally  on  the 
river-bottoms,  ami  wood  is  too  dear  to  be  used  for 
fuel.  The  absence  of  forests  is  the  result,  according 
to  Le  Play,  of  the  severe  climate;  Homroaire  de  Hefi 
says  tree-roots  cannot  penetrate  the  comi>acl  soil;  the 
Cossacks  themselves  believe  the  trees  have  been  out 
away  and  not  replanted.  In  spite  of  many  unfavora- 
ble conditions,  years  of  good  har\'est  yield  immen.se 
qiuintities  of  grain  for  exportation.  Coal  forms  an 
undeveloped  resource  of  the  country.  It  was  discov- 
ered in  the  time  of  Peter  the  Great,  anri  has  lately 
been  8tudi<il  under  the  direction  of  llelmersen;  hut 
in  spite  of  its  great  quantity  and  excellent  qimlity,  it 
was  hardly  worked  till  after  the  Crimean  war;  then 
the  better  steam  navigation  of  the  Black  !Sen,  and 
the  beginning  of  railroad  construction  in  Southern 
Russia,  gave  a  new  impulse  lo  mining,  and  in  1881 
I.OOO.tKK)  tons  were  raised.  Still  English  coal  is  found 
in  nil  the  ports  of  the  Black  .Sea.  This  is  largely 
Ix'cause  the  coal  from  the  Douetz  mines  has  no  good 
harbor  for  export,  for  the  Sea  of  Azrpfl  is  but  4  met. 
deep  at  its  entrance,  the  Strait  of  Kertch;  and  at 
Taganrog,  its  most  important  port,  nowccmnected  by 
mil  with  tlie  mines,  ves.«eU  drawing  only  '.\.h  or  4 
met.  must  anchor  'J.')  kil.  from  the  shore,  and  load 
or  discharge  by  double  transfer  to  cart  and  lighter. 
Althougii  possible  with  wheat,  this  is  too  expensive 
for  coal.  The  harbors  might  be  much  improved 
by  dredging. —  (Bu(i.  soc.  ycoj/r.   PnrS»,   188i,  4«S.) 
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{.Ula.) 
Across  Eastern  Oobi.  —  Hermann  Mandl,  a 
young  German,  who  went  to  try  his  fortunes  in  the 
East,  spent  two  years  learning  Chlueje  at  Peking,  and 
was  then  engaged,  in  1880,  as  interpreter  by  Gen,  Zo- 
zung-lang.  wlio  was  about  tf>  lead  an  army  across  the 
desert  to  Ilami  in  view  of  jiossible  difficulty  with 
Russia  couceriilug  the  occupatiou  of  Kuldja.  Lieut. 
(J.  Kreitner,  who  had  been  as  far  as  Ansifan  two 
years  before,  gives  a  sketch-map  and  account  of 
Mandl's  expedition  from  Ansifan  across  Gobi  to 
Kami,  and  compares  it  with  the  description  of  the 
same  region  in  1S7.")  by  Major  Sosnowski  (Joum.  ray. 
Iieogr.  hoc.  Lund..  1877.  lOU).  Ansifan  is  in  (XJ"  66' 
50"  long.  E.  of  Gr.,  and  40"  31+'  N.  lat.,  at  an 
elevation  of  1,144  met.,  on  a  fertile  ploin  watered  by 
the  Sula-ho.  which  rises  In  the  snowy  Nan-san  on  the 
south,  and  flows  westward  into  the  desert,  ending  in 
the  reported  Kara-nor.  The  city  suffered  greatly  In 
the  rebellion  of  1868.  as  did  many  neighboring  towns, 
and  has  now  only  a  thousand  inhabitants,  many  of 
Its  houses  being  crajily.  Kua-Tchou,  some  twenty 
miles  west-soiith-west,  was  at  this  time  completely 
de8trove<l,  though  it  still  appears  on  most  maps  as  an 
Important  place.  On  the  26th  of  July,  ISSO,  Mandl 
left  Ansifan.  Ills  party  travelled  at  night  to  avoid 
the  excessive  heat,  —  the  thermometer  had  registered 
107°  F.  before  starting,  —  and  was  eleven  days  on 
the  way,  averaging  fifty  miles  lo  a  march.  The  loose 
sand  of  the  flat  desert,  and  the  rough  stony  patlis 
over  the  occasional  hills,  which  sometimes  rise  I'M 
feel  above  the  plain,  made  travelling  extremely  dif- 
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liciiU;  tlif  re.-tiug-hlrttious  wei-e  miseniblu  places, 
often  iiuptilu'il  with  hml  wator  from  tlieir  springs. 
A  few  :iiit<'l(>p<-  ivere  sucii  on  the  way. 

Z<)-zuin;taiii:'«  amiy  conni.'ited  of  2,500  men,  who 
uroisscil  the  (liis4'rt  in  illvisions  of  oOO  so  as  not  to 
exhau<t  lln>  water-supply  on  tiie  way:  tliey  hml  not 
be«n  paid  fur  ten  months,  ami  tlioir  plundi'rins;  made 
their  advance  like  an  enemy's  inva.tion,  But  at 
Haini  the  people  rejoiced  at  the  eninin!;  of  the  holy 
general,  for  sinee  hb  arrival  it  ruined  nn  it  had  not 
for  a  l'>ng  time  before.  Moreover,  he  had  posteil 
orders  lliat  all  brawlers  ami  opiinn-de:ilerf  rihuuld 
b*' beheaded,  .ill  impostors  should  b<-  punished  with 
3,(K)ti  l:vslies  and  should  then  have  Iheir  i!ars  bored 
with  a  lance,  and  he  advised  the  people  to  lei  the 
soldierti  have  nothing  till  they  had  |)nid  for  II.  Uami 
lies  at  the  southern  foot  of  the  eastern  e.xtcnsi(>n 
of  tbc  Tiun-san,  at  an  elevation  of  \HM  met.,  with 
a  broad,  well-watered  pasture-land  slrelching  thirty 
miles  liefor^  il  to  the  desert.  Its  population  is  l.uUO- 
l,8iK»  (Sosnowski  said  lO.(XtO)  besides  a  garrison  of 
:i.O0O.  [On  Stieler's  AtKvs,  sheet  «4,  1381.  Ansl/itn  is 
friven  sa  yyunxl  Fan  Icheu,  and  is  placed  in  latitude 
3t»°  -Uy,  or  more  than  .'>0  miles  t<io  far  souib  areoril- 
ing  to  these  data,  |  —  |  Petenn.  mitlh..  18.S2,  AW,  map.  | 
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Russo-Peraian  boundary  and  Merv.  —  F.  v. 
Stein  gives  a  map  and  description  of  the  most  recent 
work  on  the  region  stretching  eastward  from  the 
southern  entl  of  the  ("aspian  toward  tlie  oasis  of 
Merv.  .\  raiboail  was  completed  in  18S1  from  Mi- 
clwilow  on  the  Ca-spian.  south-easterly  to  Kysyl- 
Arvat  (about  |:{(I  miles);  and  it  is  now  proposeil  to 
extend  this  aloni;  the  inhabited  strip  of  l.vid  between 
the  Kopet  .Mountains  and  the  Kara  Kum  (desert)  to 
Askhabad,  and  perhaps  to  Seraks  on  the  Tedjenil 
(Heri-Kud  river).  With  this  objei-t  the  Kussian  en- 
leiiieer  Lessar  has  examined  the  route,  and  liiids  il 
one  of  very  easy  grades  and  construction,  for  the 
transition  country  between  mountain  and  desert  is 
very  flat  throughout.  Levelling  showed  a  depression 
Indow  the  level  of  the  Caspian,  about  midway  on 
the  present  railroad ;  and  this  is  suspeeteil  to  con- 
tinue   eaitwanl.    in    which    case    the    Teiljeiid    and 

^urgsb  coulil  nut  in  fonner  times  have  reaidicd  the 
lid  eoursi'  of  the  Oxus,  but  must  after  their  junc- 
tion have  lloweit  to  the  Caspian  independently:  now 
they  are  both  lost  in  the  samls  of  tiie  Kara  Kum. 
The  fieonle  along  the  surveyed  line  gladly  accept  the 
pmciit  Hussian  and  Persian  government  of  their 
countn-,  OS  a  guard  against  the  robbing  Tekkc  tribes. 
The  forts  or  walled  towns  contain  a  single  street  for 
the  ba/aars;  from  this,  crookcfl,  narrow,  dirty  alleys, 
oft<'n  shut  apart  by  doori.  lead  among  the  mud-huts, 

-**■?  only  kinil  of  habitation.  In  the  fields  at  a  dis- 
nce  from  the  forts,  are  scattered  watcb-towors  with 
entrances  so  small  that  i>ne  must  creep  through 
Ibem:  the  laborers  hid  themselves  in  these,  blocking 
up  the  doorway,  on  the  tir>t  appearance  of  a  b.ind  of 
Tekke  robbers,  and  there  waiting  till  they  had  passed 
by.  In  the  (iresent  better  times,  the  towers  are  not 
neetled.  The  former  population  must  have  been 
much  larger  than  the  present,  for  ruins  are  numer- 
ous; but  the  iK'ople  have  no  traditions  alioiit  their 
builitert.  Kielfis  are  cultivated  onlv  where  Irrigated; 
anil  iin  tli.-  It—-  rivers,  Tedje'nd  and  Murgab. 
dams   are    ■  I  to  feed  niunerous  branching 

canals.     Tii  -  thus  cared  for  have  been  much 

railuceil  In  area  in  i'ousei)uence  of  the  plundering  of 
Ui*  Tekke  hamls:  the  [M.'ople  have  been  ilriven  off, 

!»'■  '  ■!•■  fallen  into  deciy.     (The  question 

V  of  water  is  not  considered.) 
...„.,  ...    .\Ierv,  as   descriheil    bv  O'Donovan, 


an  English  '  corrcspomlent,'  contains  a  ileiise  popu> 
latinii,  variously  e.stimaled  from  two  to  five  hundred 
thousand,  gatheretl  in  numerous  villages,  but  without 
any  central  city.  Since  lSo7,  it  ba-s  been  in  the 
power  of  the  Tekke-Ttircomans,  who  were  then 
ilriven  fmm  .Seraks  on  the  Tedjend  by  the  Persians. 
They  are  hospilnbli";  but  they  are  also  cruel,  deceit- 
ful, lying  robbers.  The  men  are  poor  workers;  but 
the  carpets,  silks,  and  especially  the  silk  embroideries, 
madeby  the  women,  arucelebrateil  throughout  Central 
.•Vsia.  The  oa^ls  is  watered  by  the  Murgab,  which 
is  r.dsud  liy  a  d.im,  then  divideil  into  two  arms,  these 
into  forty-eight  branche-<,  and  liiially  into  hundreds  of 
canals:  all  these  are  under  the  control  of  the  Tekkc, 
who  rent  Iheir  use  to  llie  under  tribes  of  the  district. 
The  possibility  of  Kussian  advanci-  lo  this  point  is  a 
i|uestion  of  much  importance  for  the  future  of  Cen- 
tral Asia.  —  (/'ctecoi.  mtUheil.,  !»■*-',  :li'.!i.  map.)  [Iii 
this  connection  may  be  mentioned  the  accountu  of 
Lessar's  explonitions  In  Pioc.  my.  '/•'"Srr.  soc,  iv., 
ISXi,  430;  v..  1883,  I;  and  of  O'Donovan's,  iif..  iv., 
1882.  .Ho:  and  his  book.  The  Merv  oa^Is,  London, 
1SS2.I     w.  M.  I«.  1 130 

BOTANY. 

( Structural  and  tiHytiologleal.) 

Nevir  apparatus  for  respiration  experimeuts. 
—  This  ciinii«is  of  ;i  measured  ll.isk  holding  upon 
moist  paper  the  seedlings  uiiiler  examination,  and 
connected  with  a  supply  of  rixygen  in  a  balanced 
eudiometer.  The  evolved  carbonic  acid  is  absorbed 
by  p}tassic  hydrate  in  a  small  receptacle  suspended 
within  to  the  i-ork  of  the  lla.sk.  The  amount  of 
oxygen  consumed  cun  be  read  olY  on  the  balanced 
euiliometer.  which  sinks  in  a  bath  of  mercury  as  its 
contents  disappear  ;  llie  carbonic  acid  produced  is 
ascertained  from  the  [lotassic  carbonate,  and  fnmi 
subseijiient  treatment  of  the  air  In  the  tlosk  at  the 
close  of  the  trial,  by  means  of  baric  hydrate.  A 
possible  objection  to  this  apparaliiB  is  the  fact,  that 
some  lime  must  elap<e  aflt'r  it  Is  arranged  before  the 
temiicrature  of  the  llask  and  eudiometer  can  be 
precisely  that  of  the  surroumling  air.  Professor 
Godlcwskl  has.  howevi'r.  found  this  error  to  be  in 
point  of  fact  imimportant. — (Wot.  teit,,  Nov.  34. 
ISSli.)     G.  I.,  o.  [131 

Basipetal  deTelopmeut  of  leavea.  —  Tr^ciil 
gives  an  account  of  the  sequence  in  which  the  first 
vessels  appear  in  Cruciferae.  asserting  that  thereby 
his  views  as  to  the  basipetal  developmi.-ut  of  leaves 
are  confirmed. — {Comptri  riinliiii.  Dec.  4.  1882.) 
u.  I.,  u.  [132 

The  structure  of  the  leaves  of  heath.  —  Ernst 
Ljungstrom  divides  the  species  of  Erica  Into  four 
groups  depending  on  the  sliai»!  and  micio.scopic  an- 
atomy of  the  leaves.  Three  tyfies  are.  K.  ciiprcssina, 
E.  stricta,  and  Calluna  vulgiiris.  .V  fourth  group  com- 
prises most  of  the  Ericae  proper.  —  |  Hot.  iiDliarr.  ls»2. 
17S  )    o.  I-  o.  |133 

Dispersion  of  Utricularia  intermedia.  —  .V  few 
plant.s  were  thrown  into  a  swamp  at  Ueleghem  (Bel- 
gium) where  the  wati-rwas  shallow.  By  the  following 
year  the  species  bad  covered  several  arcs.  Last 
March,  M.  Gilbert  observed  on  the  surface  of  the 
water  minute  vesicles  blown  hither  and  thither  by 
the  winds,  and  so  abundant  In  amount  as  to  have  the 
ap(RNirance  of  green  velvet.  These  proved  lo  be  de- 
tached bulblets  of  I'lricularia  Intermedia  formed  of 
wborls  of  rudimentary  leaves  on  an  extf'moly  short 
axis  (see  Gr.iy's  Manu.il,  under  Utrieuhiria).  After 
the  developnient  of  the  axis  the  air.  hilberlo  en- 
tangled ill  the  leaves,  escape^i.  and  the  bulblet  sinks 
to  the  bottom,  where  il  spi'cdily  develop*  roots.     M. 
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Gilbert  notes  also  that  this  plant  ts  also  dispersed 
through  the  ngency  of  the  larvio  of  caildlsSles  (a 
Dmmon  bait  used  by  anglers).  The  larvie  h.ive  an 
nvelope  composed  of  minute  shells,  hlt«  of  dead 
*-^ood,  fm:;nionts  of  iilants,  etc.;  and  »onietini(!s  this 
artifii;i:il  c^rap.iiN!  Is  funiislieil  with  five  or  six  bulb- 
lets  of  Uirlouliirla.  The-e  are  borne  al)Out  by  the 
larviB  until  at  au  early  stajre  of  growth  Ihcy  become 
dotiii'lieil  from  them,  and  then  they  take  root  in  the 
earth  a',  once.  —  {Bait.  soc.  roy.  hoi.  Btlg.,  Dec.  28, 
1882. )    o.  L.  o.  [134 

Fertilization  of  Oerardla  pedlcularla.  —  Pro- 
fessor liailoy,  who  has  alri^iuly  imblishcd  several  ob- 
■ervatioiis  on  the  perfnration  of  the  (lowirrs  of  this 
(pedes  by  predatory  humble-bees,  has  found  that 
»heu  few  of  these  insect.^  visit  the  flowers  they  are 
not  80  apt  to  perforate  them,  lie  concludes,  with 
Fr.  Darwin,  that  they  only  puncture  (lowers  whose 
nectar  they  can  reacli  normally,  when  competition 
forces  Ihi-ra  to  work  verj'  rapidly.  —  {Amer.  not., 
Dec,  lXH->.)     w.  T.  [135 

Spring  floras.  —  The  influence  of  temperature 
has  been  applied  by  Dr.  Taylor  to  the  explanation  of 
vernal  floras.  Species  that  bloom  early  are  frequent- 
ly identical  will),  or  closely  relaled  to.  alpine  species 
of  the  same  latitude;  and  the.se,  as  is  well  known, 
bear  a  similar  adation  to  arctii-  species.  Alpine  and 
arctic  tlorat  are  commonly  explained  as  remnants  of 
the  post-j{lacial  flora,  which  have  survived  in  couse- 
queiu;e  of  the  protection  afforded  by  the  coM  of  high 
altitudes  or  latitudes.  Sprlnj;  flowers  are  claimi*d  "to 
receive  similar  protection  by  llieir  lime  of  flowering. 
It  is  a  suggestive  fact,  tliat  when  our  early-flowering 
species  al-o  occur  .-vt  high  elevations,  or  farther  north, 
theybloommuch  later  than  with  us.  —  ( iVa/ure, Nov. 
2;  Science  i/<M«P,  Oec.,  1S*<2;  JioL  yai.,  Dec,  18S2.) 
w.  T.  [136 

Fall  blooming  of  Menyanthes  trifoUata.  — 
This  plant  was  found  blooming  abimdantiv  In  Hhode 
Island  on  the  2.1d  of  October,  by  Prof.  W.'W.  Uailey. 
The  swamp  in  which  it  grew  had  been  desiccated  by 
a  long  ^ummer  drought,  which  socnis  to  have  had 
upon  it  the  effect  of  its  normal  winter  rest,  so  that 
the  following  autumn  r.-iins  and  continued  warm 
weather  induced  a  season  of  general  and  vigorous 
bloom.  —  (C'okH.  6oJ.  ./uz.,  Dec,  1SS2.)    s.  w.     [137 

{SyKtfmitUi:  arttt  grnetnl) 

Jamaica  ferns.  —  A  critical  ex.imlnallon  of  the 
Jamaica  ferns  in  the  herbaria  of  the  Uritisli  museum 
and  Kew,  by  O.  S.  Jcnnutn,  results  in  the  .addition 
of  eight  new  species,  with  soiuo  not  before  credited 
to  the  island,  and  corrections  in  previous  determina- 
tions.—(./ourn.  dot.,  Nov.,  1882.)     s.  w.  [138 

Ne'«7  American  composite.  —  E.  \,.  Greene  re- 
describes  from  fuller  material  his  proposed  new  genus, 
~T?>*a*miia,  intermediate  between  [jagopliylla  atid 
Hemi/.ciiua,  of  a  single  species  (11.  fillpcs),  found  in 
mountain  streamlets  east  of  Xapa  Valley,  California. 
—  (Tor/-.  6o<.  (,u/t,  Dec,  1882.)     s.  w.  [139 

Forest-trees  of  the  gulf  region.  —  A  similar  but 
more  detailed  account  of  the  more  Important  forest- 
trees  In  tlie  States  bordering  the  Gulf  of  Mexico,  by 
Dr.  Charles  Mohr.  —  (/()aJ.)     s.  w.  [140 

Origin  of  Cassia  lignea.  —  The  cassia  districts 
of  southern  China  have  been  recently  visited  by  Mr. 
Ford;  and  the  tree  which  is  found  to  be  cultiv.itcd 
there  for  the  supply  of  Chinese  cinnamon,  or  the 
cassia-bark  of  commerce,  i'rofessor  Dyer  of  Kew 
identifies  with  the  Cinnamomum  cassia  of  Bliime. 
An  account  of  its  cultivation,  tlie  preparation  of  the 
bark,  etc.,  Is  given.  —  [Journ.  Liwu  soc,  Lond., 
Dec,  1882.)    s.  w.  [141 


Z06liOOT. 

Ooelentaratts. 

Nature  of  the  green  cells  of  Hydra.  —  The  ques- 
tion wliether  any  animals  are  al)le  to  produce  chlo- 
rophyl  is  now  attracting  consiilerable  attention;  and 
as  Geddes  and  others  have  stated  that  such  animals 
as  Hydra  and  S[>ongilla  do  have  the  power  to  vege- 
tate their  own  intrinsic  chlorophyl.  Dr.  Otto  Uamann 
has  made  a  careful  examiniilion  of  the  manner  in 
whicli  the  green  cells  make  their  appearance  in  the 
ogg  of  Hyilra.  From  the  study  of  .sections  through 
the  ovarian  ovum  at  successive  stages  of  develop- 
ment, he  concludes  that  the  green  bmiies  are  not 
developed  in  the  egg,  but  that  they  make  their  ap- 
pearance suddenly,  and  are  full-giown  as  soon  as 
they  are  found  at  all  ;  that  they  migrate  into  the 
ovum,  through  the  supporting  hiycr  from  the  ondo- 
derra.  He  thinks  that  the  bodies  which  Klelnen- 
berg  described  in  the  egg,  as  (he  early  stages  of  the 
green  cells,  are  in  reality  early  stages  in  the  develop- 
ment of  the  pseudo-cells. 

Besides  examining  sections,  he  has  removed  the 
green  cells  from  the  body  of  the  hvdra.  and  has  cul- 
tivated them  in  water;  and  he  finds  that  when  thus 
treated  tliey  thrive  and  multiply,  and  are  apparently 
under  conditions  of  life  which  are  a.s  natural  as  those 
(o  which  they  arc  exposed  In  the  cells  of  the  animal. 
They  multiply  rapidly  in  both  cases  by  repeated 
division  into  fours.  He  status,  on  the  authority  of 
Dr.  Daimcr,  tliat  the  green  bodies  of  Spongilla  and 
I'arainarciuin  also  multiply  by  division  into  fours, 
and  that  they  will  thrive  and  multiply,  like  those 
of  Uyiira,  iti  water.  From  these  reasons,  as  well  as 
from  the  fact  that  they  are  not  fonned  by  (he  egg  of 
Hydra,  but  migrate  into  it,  and  from  the  fact  that 
they  have  a  cell-wall  and  nucleus,  he  concliules  that 
they  are  algae;  and  he  therefore  accept.s  Brandt's 
conclusion,  that,  in  every  case  when>  clilorophvl  is 
present  in  animals,  wo  have  to  do  with  unicellular 
ulR:ie,  which  are  both  morphologically  and  physiologi- 
lyuly  indepenilent. 

Brandt's  statetnent   that  a    green    Hydra,   when 

f)laced  among  specimens  of  the  brown  Hydra,  inocu- 
atcs  them  with  its  alga,  and  thus  converts  them  into 
its  own  specie*,  he  di-^pntes.  on  the  gronml  (hat  his 
own  experiments  in  this  direction  fnilcd,  and  also  for 
the  rea-'on  (h.it  (he  two  forms  are  distinguished  by 
many  speciKc  cliantcterlstics  which  have  nothing  to 
do  with  the  presence  or  absence  of  the  greeti  bodies. 
He  also  doubts  the  propriety  of  giving  specific  names 
to  these  algae  at  i)rcsent. 

As  regards  the  relation  between  the  alga  and  Its 
host,  he  believes  that  the  Hydra  derives  no  |jarticular 
benefit  from  the  oxygen  given  off  by  the  algae,  al- 
though it  nniy  digest  them.  He  docs  not  regard  the 
alira  as  in  any  way  dependent  upon  the  Hydra.  — 
(Zt'itic/ir.  iciis.  inul.,  x.xxvii.  4.j7.  ) 

A  directly  opposite  view  regarding  the  nature  of  the 
grceti  bodies  of  Hydra  is  advocated  Ijy  William  Mar- 
shall, who  concludes,  from  the  fact  that  they  remained 
without  change  In  a  Hydra  which  was  kept  iu  the 
dark  for  six  weeks,  that  they  are  not  algae  but  are 
characteristic  of  (he  animal  itself.  He  regards  the 
green  color  of  Hydra  viriilis  as  a  protective  resem- 
blance to  the  fresh  green  plants  among  which  It  lives. 
—  (/6iii.  (505.)     w.  K.  B.  [142 

Interesting  observations  on  Hydra  viridia.  — 
The  paper  last  noticed  contains  a  number  of  facts 
regarding  this  species,  which,  although  they  arc  not 
strictly  new,  have  never  received  due  attention.  Mar- 
shall has  verified  Baker's  observation,  made  140  years 
ago,  that,  when  a  parent  Hydra  is  injured,  one  of  the 
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buila  m»y  develop  iiilo  a  parent  stock,  wliile  tlie  ori- 
ginal parent  becomes  separated,  as  n  bud,  from  the 
body  of  in  own  offspring.  lie  Ims  al*o  verified 
Trembly's  iliscovt-ry  ihat  Hydra  sometimes  multi- 
pllej  by  tranverse  ti»ion.  lie  has  rediscovered  the 
BO-callcd  rtnu-t,  which  w;is  descrilw'd  by  Folltes  in  1742, 
and  by  other  observers  of  tlie  last  century.  It  is  in 
no  sense  an  arms,  but  simply  the  remnant  of  the 
clianiicl  of  communication  between  the  digestive  cav- 
ity of  till'  bud  ttud  that  of  the  parent. 

B.ikifr's  discovery,  in  17-14,  that  the  two  tentacles 
which  first  appear  in  the  bud  lie  in  the  plane  which 
psases  (hrouKh  the  axis  of  the  body  of  the  mother, 
iiu  recently  been  verified  by  Mereschkowsky.  Mar- 
fttiall  not  only  finds  that  this  Is  the  case,  but  that  the 
reproiluclive  organs  appear  in  the  same  plane.  He 
*M)  finds  that  when  the  tentacles   of  a  full-grown 

ecimvn  are  cut  off,  tlie  two  whicli  are  first  re-devel- 

ed  lie  in  this  same  plane.  He  tlierefore  concludes 
tfial  Hyiira  is  in  a  certain  sense,  a  bilater.il  animal. 

His  attempts  lo  repeat  Tronibly's  experiment  of 
rever.-iiig  a  Hydra,  failed  completely,  like  those  made 
by  Uaker  and  others;  but  a  Japanese  naturalist.  Prof. 
MiLsiikuri,  has  recently  been  more  successful,  and 
bas  verified  Trenibly's  statement. 

Marshall  concludes  that  Hydra  is,  in  a  certain 
sense,  both  a  hydroid  polyp  and  a  Scyphostoma.  — 
{Ztitgchr.  wim.  zuol.,  xxxvii.  C(V4.)     w.  K.  B.        [143 

Anatomy  and  histology  of  Cyanea.  —  Dr.  Lin- 
deufidil  gives  a  minute  and  profusely  illustrated  ac- 
count of  the  general  anatomy  and  the  histology  of 
a  new  specicji  of  Cyanea  |C.  Anniiskala)  from  soiilh- 
eni  Australia.  Tiie  paper  is  Part  I.  of  a  monograph 
on  the  Coeletileralii  of  the  South  Sea.  —  {Zeituchr. 
tei-mt.  zool.,  xxxvii.  4U>'>. )     w.  K.  n.  [144 

Mollasks. 

The  organ  of  Bojanus  of  the  oyster. —  Mr.  P. 

P.  ''.  Ho'^k.  of  the  Z'KJIoL'ical  swlely  of  the  Nether- 
Isnds,  has  recently  published  his  iuvesti^alloiis  upon 
the  peneiative  organs  and  the  organ  of  liojanus  of 
Ostrva  edulis  L.,  as  observed  by  him  at  the  zoiiloel- 
cat  station  of  the  society  in  Bergen-o[)-Zoom  on  the 
£scaut.  He  finds  it  lo  open  into  llie  pericardiac  cavity, 
and  al-o  communicates  with  the  generative  openings 
on  cither  side.  Its  principal  cavity  is  a  wide  canal 
clothed  with  epithelial  cells  bearing  very  long  cilia, 
communicating  with  numerous  surrounding  smaller 
cavities  formed  by  in<1iiplicaturesof  memlirane.  This 
is  believed  to  Iw  its  glandular  portion.  It  lies  close 
against  the  ventral  side  of  the  adductor,  and  extends 
into  the  substance  of  the  mantle  laterally.  —  {Complvs 
rendiiH.  Nov.  2,  l!*a.) 

The  present  writer.  In  the  course  of  his  investiga- 
tions into  the  anatomy  of  O.  virginica  Gmel.,  has 
found  a  somewhat  similar  paired  organ  l)elow  the 
great  double  adductor.  On  cither  side  it  Is  partially 
embcilded  in  the  mantle;  crescent-shaped,  as  seen 
from  the  side;  fre.'|uently  marked  by  brownish  tissue 
in  Its  walls;  about  five-eighths  to  three-fourths  of  an 
Inch  long,  ami  a  sixteenth  to  an  eighth  of  an  inch  in 
width  at  its  widest  portion.  In  sections  through  this 
organ  and  the  adjacent  ti.ssucs  of  hardened  specimens, 
tin'  ^  details  are  revealed  :  A  number  of  large 

Cfi.  ■.  clothed  internally  with  epitlielium  beiir- 

ing  •■■•  _'  cilia,  and  communicating  with  smaller 

tuliiilar  cavities  of  irregular  form,  or  with  somewhat 
folded  walls,  lined  with  epilheliiun  bearlug  shorter 
cilia.  The  inner  non-glandular  part  embraced  the 
parieto-splanchuic  ganglia,  sections  of  which  appear 
In  some  of  the  preparations.  The  connection  of  the 
organ  with  the  generative  o|>enings  and  pericardiac 
cavity  was  not  traced.     There  can'be  little  doubt  but 


that  what  M.  Iloek  and  myself  have  seen  la  really  the 
renal  organ  of  these  animals. — j.  A.  B.  [145 

A  remarltable  molluscan  type.  —  An  interest- 
ing discovery  has  been  made  during  a  stiuly  by  Mr. 
Dall  of  the  deep-sea  mollusks  dredged  off  the  Antilles 
by  the  U.  S.  coa«t-survey  steamer  '  Blake,'  under 
the  supervision  of  Prof.  A.  Agasslz.  .\  living  spe- 
cies of  tlie  genus  Diniya  Kouault  is  found  attached 
to  tlie  margin  of  dead  shells.  This  genus  is  fossil  In 
the  eocene  of  the  Bos  d'Arros,  France,  a  deposit 
equivalent  to  that  of  the  Paris  basin.  The  type  and 
sole  recognized  species  until  now  was  first  figured  by 
D'Archlac  as  an  .\nomia;  and,  in  the  same  year,  its 
true  cliuraclers  were  recognized  by  Rouaull.  Since 
then  the  genus  has  attracted  little  attention,  being 
barely  mentioned  in  general  treatises.  It  is  traceable 
continuously  through  the  formations  on  the  Mediter- 
ranean, from  the  eocene  to  the  pliocene ;  Ostrca 
tenuiplicata  of  Seguenza  turning  out  to  he  u  Oimya, 
closely  allied  to  the  original  type  of  Koimnlt,  to 
which,  however,  the  recent  form  from  the  Antilles 
is  stiil  more  similar,  —  indeed,  practically  identical. 
The  interest  of  the  discovery  does  not,  however,  lie 
chiefly  in  its  ancient  lineage,  but  rather  In  the  re- 
markable characters  of  Dimya.  It  is  prncticnlly  au 
oyster,  with  two  adductor  muscles,  and  a  [)early  out- 
tide  to  its  shell.  It  combines  in  itself  features  sup- 
posed to  be  characteristic  of  different  orders  of 
mollusks.  and  many  separate  groups  within  those 
supposed  onlers.  The  outer  layers  have  a  silvery 
nacre  as  in  some  oysters,  like  which  Dimya  has  a 
porci-liunous  inner  layer.  The  hinge  has  a  ]>it  like 
Hinnltes  or  some  pectens,  roughened  in  one  species 
as  in  Pseudamussium  Verrilli.  The  branchiae  arc  of 
a  very  primitive  type,  consisting  of  long  disunited 
filaments  attached  to  a  cord-like  band,  forming  a  liv- 
ing fringe.  Oilier  and  still  more  peculiar  features 
require  more  study.  It  would  seem  as  if  the  definite 
establi!>hineiil  of  this  genus  gave  the  cou/i-tie-i/rdce 
to  the  old  order  Moiiomyaria.  —  w.  ii.  d.  [146 

Womu. 
Structoxe  and  development  of  Dinophilus  (a 
turbellarian). — Dinophilus  is  u  manne  rhabdocoe- 
lous  plaiiarian,  resembling  externally  an  annelid 
larva.  A  new  species  (1).  apatris)  w.ts  found  in 
the  marine  aquariiun  of  (he  zo-'ilogicai  institute  at 
Freiburg-im-Breisgau,  and  forms  the  subject  of  a 
valuable  paper  by  Dr.  Korscheit.  The  female  is 
some  thirty  times  larger  than  the  male;  i«  developed 
from  large  eggs,  while  the  male  Is  <leveloped  from  a 
small  egg.  Tlie  structure  of  the  female  is  described 
in  considerable  detail,  especially  as  reganls  Ihe  his- 
tology. The  most  characteristic  features  of  the 
female  arc  the  two  bunches  of  setae  on  the  front  of 
the  head,  the  constriction  forming  a  neck,  the  five 
rings  of  cilia  around  the  body,  and  the  proboscis. 
This  last  is  n  Kolkl  mass  attached  to  the  base  of  a 
hollow  sheath  underneath  the  pharynx  ;  when  re- 
tracted the  posterior  end  is  bent  upwards  like  the  leg 
of  an  L.  The  sheath  opens  just  inside  the  nioulh. 
The  proboscis  is  compose<l  mainly  of  striated  circu- 
lar muscles,  inside  of  which  are  longitudinal  muscles. 
The  tip  is  specially  differentiatecl.  The  proboslcs 
can  be  tlimst  out  an<l  withdrawn  with  great  rapidity, 
and  probably  serves  to  gather  diatoms,  etc.,  on  which 
tlie  animal  feeds.  It  will  be  remembered  that  an 
organ  similar  in  some  respects  exists  in  Prostomum, 
but  cannot  be  regarded  as  homologous,  for  it  lies 
aliove  and  not  below  the  mouth.  The  male  is  not 
only  smaller  than  the  other  sex,  but  shows  a  rudi- 
mentary organization;  was  observed  to  live  ten  days 
only,  while  the  females  were  kept  alive  (or  months. 
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Ill  tllo  course  of  rlcvploiiment  two  polar  globuli's  are 
formed.  .Segraenlation  is  complete  but  iinc-qiml. 
TliPre  is  a  well-iiinrked  a7i!<triil.'i:  the  l.irva  is  com- 
pletely (orraetl,  excfpl  tin-  -exiial  orsjaii^,  upon  leaving 
tlie  PKg.  Korsehell  attempts  lo  show  a  relation'^liip 
of  UinopliiluB  Willi  tlif  rotifer*.  (K.  labors  uiuk'r 
several  serious  iiiiMippivluMihionR  as  to  tUe  character- 
IslicB  of  Rotifera.) — {ZelUclir.  loijw.  loot.,  xxxvii.  310). 

In  a  supplemcntar>'  unto  lie  calls  attention  to  tlie 
fact  that  Metscliiiikotf,  in  an  arlii-le  on  llie  Ortlio- 
nectUlao  {Z<it.iclir.  irisn.  zonl.,  IS'^1.  290),  hiul  \ircvi- 
ously  made  mention  of  ilie  ^ejcual  dimorphism  of 
Dlnophiliw.  —  {ZeilMhr,  iBiM.  xool.,  xxxvil.  70-2.) 
c.  8.  M.  [147 

Paraaitea  of  elephauta.  —  In  spite  of  the  Impor- 
tance of  el<>i>bant.'4  as  domestic  animals,  very  little 
Is  known  of  their  parasites.  Cobbolil  has  published 
a  list  of  the  species  known  at  present,  with  de.scrii>- 
tions  and  annotations.  He  mentions  the  following  : 
Asearis  lonchopterii  :  Sclerostonia  slpnnculiforme  ; 
Strongylus  dalhratn*  ;  X.  foliatus  n.  .^p. ;  S.  faldfer. 
n.  sp. :  Dochmliis  snneeri,  n.  s)i. :  Pilarla  Smlthll, 
n.  sp. ;  Amphlstoma  Ilawkesii;  A.  ornaluni,  a.  sp. ; 
A.  papillatum,  n.  sp. ;  Fasciohi  .Jarksonl;  making 
eleven  species  of  liclmintlis,  l>e«ides  which  then*  are 
known  three  insis?t  par.x^ites,  —  a  hot,  Oastrophilus 
elephantis;  a  huge  louse,  Hiematomyzus  elephantis; 
and  a  mite,  llomopus  (.Symbiotes)  elcphiinlis.  The 
paper  closes  with  a  few  practical  con<ideratioiis,  of  a 
necessarily  desultory  character,  on  the  parasitic  dis- 
eases of  elephants.  — (Tran».  Linn.  »oc  I.niiit.,  too/., 
il.  pt.  4,  22:!. )     c.  8.  M.  [148 

Inieota. 

Coleoptera  of  Cincinnati  —  A  supplijinentary 
list  of  1K7  species  is  added  to  the  1,410  of  his  earlier 
ratalogue  by  C.  Durv.  No  notes  are  added.  —  {Journ. 
fine.  »oc.  nat.  hisl..  v.  218).  [149 

Rearing  Tortrioidae.  —  Some  good  hints  as  to  the 
best  ineaiLS  of  rearing  l.irvae  of  this  group  arc  given 
by  ('.  (i.  Barrett;  the  main  secret  of  course  being 
how  longest  to  preserve  succulent  leaves  from  either 
moulding  or  witherlns;  when  removed  from  the 
plant.  —  {Eiit.  mi/nlhl.  mag..  No.  224.)  |150 

Trauaf  ormationa  of  Bndotricha  flammealia.  — 
An  excellent  life  history  of  this  pyralid  moth  is  traced 
with  care  by  W.  Buckler,  tiic  transformations  lieiiig 
previously  unknown.  The  eggs  are  laid  in  varying 
situations  late  in  .Inly  ;  the  caterj'ilhir,  which  is 
strongly  given  to  cannibaliim  when  reared  in  coii- 
fincmeiit,  Imtche.H  early  in  August,  and  in  September 
conceals  itself,  when  not  feeding,  in  a  singular  web  ; 
this  is  partitioned  into  several  chambers,  often  as 
many  as  from  three  to  five,  one  above  the  other, 
openly  wrought,  the  larva  occupying  different  cham- 
bers Indiscriminately,  curled  tail  over  head.  The 
lajTa  genenilly  hibernates,  becomes  full  fed  in  Ma^, 
anil  u7"<'nn!  on  the  wing  in  July.  —  {Ent.  monthi.  iniiq.. 
No.  22:j. )  [151 

Motha  of  New  Mexico.  —  .\  list  of  98  species 
collected  by  K.  H.  Snow  is  given  by  A.  R.  Urote,  with 
descriptions  of  lu'W  forms,  and  preceded  by  some 
general  retn.irks.  lie  finds  an  admixture  of  sub- 
tropical furiiis,  with  some  "  repri'sentatives  of  Eu- 
ropean species  not  yet  found  near  either  our  western 
or  eastern  seaboanl.s,'"  mentioning  particularly  a 
species  of  Copimame«tra.  A  suramar)'  of  the  char- 
acters usetl  in  e.staltlishing  genera  in  tiio  Noctuidae, 
the  author's  special  studv,  is  ikdded.  —  (Ann.  mafi. 
n«<.  Am?..  Jan.,  ]8.s:j.)        '  [152 

Ovipositiou  in  Argymiis.  —  Dr.  Henry  .Skinner 
called  attention  to  a  curious  departure  from  the  usual 
habit  of  Icpidojiteru  in  the  case  of  Argynnis  Cybele, 


which  drops  its  eggs  fmm  n  height  ii|Kin  grass  and 
violet  leaves,  instead  of  dp|Kisiliiig  them,  as  in  the 
c:ise  of  all  other  species  l;nown  lo  him.  upon  the 
leaves  of  the  plant  upon  whii'h  the  Inject  is  lo  feed,  — 
[Acad.  mil.  nc.  I'liltml.:  luertinu  Jan.  2:1.)  |153 

VERTBBBATES. 

Oestructioii  of  red  blood  corpuaclea  In  the 
liver.  —  It  has  long  lieen  supposed  that  the  ced  bloo<l 
globules  were  to  a  great  extent  broken  up  in  the 
liver,  pivinn  rise,  among  other  things,  lo  the  bile 
pigments.  The  experimental  proof,  however,  has 
been  uiisatiafactory.  R.  Nicolaides  (inds  on  careful 
enumeration,  by  Melasse/.'a  uietho<l,  of  the  corpuscles 
In  Idood  drawn  from  the  port.il  and  heiiatic  veins  of 
rabbits,  dogs,  and  cat*,  that  the  number  is  always 
much  less  In  Ihe  hepatic  vein.  —  [Arcliit.  de  t>hy»lol.. 
X.  1-S.Sa,)      II.  N.  M.  [154 

deotrical   irritability  of   the   spinal   cord. — 

SchifT  contributes  new  experiments  on  this  much- 
disputed  point.  His  general  conclusion  is.  that  no 
directly  irritable  elements  can  be  demonstrated  in  the 
spinal  cord,  apart  from  the  paths  of  the  nerve-roots. 
—  (/'rfiif/fr'a  (iic/(ic,  xxix.  1S82. )     n.  N.  M.  [155 

XTseB  of  the  bile.  —  From  obscrvati<nis  made  ou 
dogs  with  biliary  tistul.'ie,  and  i-arefully  prevented  from 
licking  up  the  outllowlng  bile,  F.  Rohman  concludes 
that  the  ill  results  of  excluding  this  sei'retion  from 
the  intestine  have  been  over-estimated.  His  ani- 
mals, when  fed  on  dog-biscuits,  remained  apparently 
normal  in  all  regards  for  weeks:  no  diarrhoea  nor 
signs  of  unusual  putrefni'tive  deronipositicus  in  the 
intestine  occurred:  imrdid  ill  results  follow  milling  a 
moderate  amount  of  flesli  or  of  fat  to  the  diet.  Much 
flesh  or  fat,  however,  caused  digestive  disturbances 
after  a  few  days.  When  soap  was  given,  these  were 
very  marked  and  severe.  The  inlesllne  deprived  of 
bile  can  very  well  serve  to  do  nil  necessary  for  the 
maintenance  of  the  bodily  functions;  but  it  is  so  far 
in  .^11  abnormal  stale  as  lo  have  its  power  of  resisting 
Injury,  or  indiscretion  in  diet,  greatly  diminished. 

As  regards  the  absorption  of  fats,  he  finds,  as  others, 
that  this  is  mucli  diminished  when  the  bile  is  drained 
off  through  u  fistula.  V'ery  little  of  the  unabsorbed 
fat,  however,  leaves  the  body  as  such;  the  greater 
part  of  it  being  broken  up,  so  that  the  excreta  con- 
tain much  fri!e  fatty  acids.  I'ossibly  the  unusual 
accumulation  of  these  in  the  intestine  is  the  imme- 
diate cause  of  Its  special  liability  to  lesion.  —  (P/Ju- 
£fer'«  ore/lie,  xxix.  1882.)    B.  n.  u.  [156 

Birds. 

Coutributiona  to  the  anatomy  of  birda.  —  Ttie 
osleological  papers  of  Dr.  Shufeldl,  originally  printed 
in  the  twelfth  annual  report  of  the  U.  S.  geological 
survey,  have  also  been  separately  published.  The 
papers  on  the  burrowing  owl,  the  horned  Inrk,  the 
Tetraonldae,  and  the  shrike,  need  but  little  comment, 
since  they  have  been  published  some  time.  We 
notice,  however,  the  addition  of  woodcuts  of  the  live 
birds,  and  certain  changes  In   the  text. 

llie  last  paper,  that  on  the  Calhartiilae,  is  of 
much  later  date.  The  descriptions  are  ba.sed  on  a 
good  supply  of  skeletons  in  the  .Smithsonian  museum 
and  in  the  .\rmy  medical  museum.  They  are  illus- 
trateil  by  several  plates  and  woodcuts.  Special  points 
of  interest  are  the  extensive  air-canals,  the  solidity  of 
the  atlas,  the  variations  of  the  sternum  in  the  same 
species,  the  pn'sence  of  a  claw  on  the  ungmd  phalanx 
of  the  first  diuit.  Tlie  author  finally  concludes  that 
the  present  <Uvision  into  genera  is  justified  from  an 
osleological  point  of  view.  He  also  agrees  that  there 
U  no  close  relationship  between   'be  nlil  and  new 
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world  vultures,   the  former  being  a  group  of  the 
Oalconidac.  —  j.  a.  j.  (157 

Iiymph-hearts  In  the  embryo  chick.  —  From 
the  obBervatiotis  of  Panlzza,  M«ver.  ami  Stnnnius 
{MuUer'n  arch.,  1843,  452),  it  is  known  that  lympli- 
hearts  oci-ur  in  various  birds,  but  tliey  liave  not 
hitherto  b«en  obse^^'cd  in  gallinaceous  forni:^.  In 
structure  Iht-y  vary  from  a  rudimentary  to  a  func- 
tionally perfect  condition.  These  facts  lead  Dr. 
AlbrKcht  6udg«>  to  consider  it  probable  that  they 
are  always  developed,  and  wlien  absent  in  the  adult, 
have  boon  atrophied.  Upon  iuvosligalion  he  suc- 
ceeded in  finding  them  in  th<!  embryo  chick.  He  was 
successful  in  injecting  the  lympliatics  in  embryos 
from  ton  days  old  upwards.  There  are  two  hearts 
on  the  back,  between  the  coccyx  and  pelvis.  They 
enlarge  until  the  lime  of  hatching,  after  which  they 
both  disappear,  although  one  is  freijuently  lost  sooner. 
Small  ve'fsels  connect  them  with  the  teiia  hypoyan- 
tricu  on  the  one  hand,  and  with  the  lymphatics,  es- 
pecially of  the  allautuis,  on  the  other.  The  heart  Is 
llnetl  with  an  endothelium,  and  Its  wall  is  composed 
of  connective  tissue  and  spindle-shaped  muscle  cells. 
The  organ  pulsates  Independently  of  the  blood-pulse, 
under  favorable  circumstances,  sixteen  times  a  min- 
ute: th':  pulsations  could  be  tirst  seen  on  the  eiglith 
day.  The  dissecting  out  of  these  licarts  is  difficult, 
tis  soon  after  the  twelfth  day  they  become  covered  by 
fat.  — (>lrcA.  anat.  physiol.,  itnat.  abth.,  1882,  I'M.) 

C.   8.    M.  [158 

Munmnls. 

Fossil  peccary  from  Neiw  York.  —  Dr.  Jos. 
I/eidy  described  two  skulls  and  several  portions  of  the 
skeleton  of  a  fossil  peccary  from  New  York.  The  re- 
mains belong  to  Platygonus  compressus,  and  were  In  a 
ittateof  such  remarkable  preservation  as  to  appear  re- 
cent. —  {Arad.  not.  sc.  Philad.;  meutinu  Jan.  -jy. )  [159 

The  phylogeuy  of  the  Sirenia.  —  Prof.  E.  D. 
Cope  described  a  portion  of  the  jaw  of  a  large  sire- 
nian  mammal,  containing  an  incisor  tooth  or  tusk, 
characteristic  of  the  genus  Ualitherium.  The  speci- 
men was  from  the  vicinity  of  Charleston,  S.C.  It 
exhibits  the  peculiarity  of  possessing,  exterior  to  the 
tiuk,  a  second  large  tooth,  which  is  probably  also  an 
incisor.  This  character  was  believed  to  distinguish 
the  form  gonerically  from  the  other  members  of  the 
ordiT,  and  the  name  Dioplotherium  was  proposed  for 
the  genus  thus  delined.  The  species  was  named  D. 
Maiugaultl;  and.  from  the  projmrtlons  of  the  parts 
preserved,  it  was  believed  to  have  been  rather  larger 
than  a  duiiong. 

The  genus  furnishes  a  first  step  in  tracing  back- 
wards the  phylogeny  of  the  Sirenia.  Tljese  animals 
doubtless  present  the  same  phenomenon  as  that  wit- 
nessed in  the  lines  of  the  rhinoceroses,  ruminants, 
and  some  others;  viz.,  —  a  gradual  reduction  in  num- 
ber, and  final  extinction,  of  the  superior  incisor 
teeth.  In  Rhylina  llie  extinction  is  complete;  in 
Halicore,  one  remains.  Dioplotherium.  with  two, 
forms  the  passage  to  the  primitive  types,  not  yet 
known,  which  possessed  three.  They  are  considera- 
bly specialized  in  the  present  genus,  and  a  reduction  of 
size  is  to  be  looked  for  in  the  brst  genera  of  the  Sirenia. 
—  {Acad.  nnl.  »c.  PhiUid.;  ninti'ng  Feb.  r>.l         1160 

Synovial  membranes.  —  A  monograph  of  their 
development  and  structure,  by  Oscar  Hagen-Tom,  has 
just  appeareil.  A  fissure  arises  by  the  degeneration 
of  cells  between  the  cartilages.  The  surrounding 
connective  tissue  with  many  but  not  essential  changes 
from  the  embryonic  cellular  condition  of  the  neigh- 
boring mesoderm  becomes  the  synovial  membrane. 
The  enlargement  of  the  fissure  is  attributed  to  move- 


ments of  the  joints.  In  extra-uterine  life  the  syno- 
vialis  disappears  at  the  poinlA  of  great  pre^iure, 
is  thinned  out  where  there  is  a  medium  pressure, 
and  acquires  the  papillose  character  on  the  other 
part.s,  which  are  especially  exposed  to  the  iufluenco 
of  the  negative  pressure  which  arises  during  the 
articular  movements.  —  {Arch,  iiiikr.  anal.,  xxi.  .'>01,| 

C.  S.  M.  [161 

Embryology  of  the  milk-glands.  —  G.  Ketn 
summarizes  the  results  of  his  extended  researches 
on  the  development  of  the  milk-glands.  The  same 
type  of  formation  was  found  In  all  the  species  in- 
vestigated. Get'eubaur  has  maintained,  that  the 
majority  of  mammals  have  their  teats  formed  by  an 
upgrowth  of  the  area  in  which  tiio  lactic  glands  are 
developed;  but  that  in  ruminants  there  is  another 
type,  the  glandular  area  forming  a  depression,  the 
walls  of  which  grow  up  around  it  into  a  teat.  Kein, 
however,  demonstrates  that  the  niminanis  conform 
to  the  usual  development.  His  investigations  may 
be  summarized  as  follows:  The  first  trace  of  the 
milk-gland  appears  very  early,  usually  when  the  vis- 
ceral clefts  are  closed;  in  man,  during  the  second 
month.  The  gland  first  apj^ears  as  an  ingrowth  of 
the  epidermis.  The  connective  tissue  of  the  nipple 
is  next  formed;  the  teat  may  be  developed  early 
(ruminants,  horse,  etc.),  or  at  the  end  of  (a:tal  life 
(man).  Next  secondary  outgrowths  arise  from  the 
primitive  epidermal  bud,  as  many  as  there  arc  ducts 
In  the  adults.  At  this  period  the  ditfercntlation  of 
the  stroma  from  the  mesoderm  begins.  Most  of  the 
primitive  ingrowth  disappears,  a  little  remaining  as 
the  conmion  orificial  duct.  The  secondary  epithe- 
lial growtlis,  on  the  other  hand,  grow  farther,  become 
tubular,  brauch,  and  llnally  form  the  ducts  (sinus 
and  ducts  proper)  and  the  acini.  In  the  human  foe- 
tus all  the  parts  of  glands  are  developed  by  the  time 
of  birth.  The  development  Is  according  to  this  same 
plan  in  all  the  animals  investigated,  comprising  spe- 
cies of  Primates,  insectlvora,  t'arnlvora,  Ungulata, 
Gliros,  and  Didelphydo.  The  so-called  Montgomery 
glands  are  rudimentary  milk-glands.  The  view  ad- 
vanced by  Crelgbton  and  Talma,  that  the  acini  are 
developed  from  the  mesoilerm,  is  incorrect.  The 
milk-glands  cannot  be  regarded  as  modifle<l  seba- 
ceous glands,  but  are  organs  »ui  ijenerit.  —  (Arch, 
mikr.  anat.,  xxi.  tlT8.)    c.  b.  m.  [162 

Distribution  of  the  genus  Macroscelides.  — 
According  to  M.  .).  Huet,  this  genus,  as  now  known, 
ranges  over  all  Africa,  except  the  western  portion 
t>etween  the  tropics  of  Cancer  and  Capricorn.  —  {Mia- 
aion  0.  Rftuil  uux  ]iay»  (,'ovtalis. )     F.  w.  T.  [163 

Anatomical  and  external  cbaractera  of  Zalo- 
phus  gillespii.  — W.  A.  Forbes  publishes  two  chromo- 
lithographs of  the  ejtterior  of  the  Californlan  aea- 
lion,  and  the  following  notes  together  with  others: 
No  true  scrotum;  four  inguinal  mammae;  no  under 
fur;  tongtie  bifid  at  the  ap<.-x;  stomach  less  globu- 
lar and  more  elongated  than  In  Otaria  jubata;  intes- 
tines much  longer,  and  liver  less  differentiated,  llutn 
in  the  latter  species;  an  iniiondnate  gives  off  right 
and  left  carotids  close  together;  trachea  very  wide; 
spleen  ilattened  and  elongated;  kidneys  comjiound. 
'I  he  color  of  the  fur  is  desi'ribed  at  length,  and  meas- 
urements are  given.  The  full-length  figures  in  the 
first  plate  strike  one  as  being  unnaturally  stiff, — 
[Trana.  zool.  soc.  Land.,  xi.  ISSi.)     F.  w.  T.        [164 

Mammals  of  Essex  Co.,  England.  —  Notes  by  U. 
Laver  upon  forty  species,  including  seven  cetaceans 
and  the  seals  Phoca  vllulina  and  Cystophora  crls- 
Uta.  —  ( 7>an».  taping  Fureal  not.  club,  11.  1882,  157. ) 
K.  w.  T.  1 165 
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Han. 
Age  of  the  mother,  and  sex  of  the  child.  — 
According  to  Schramm  and  Bidder,  It  apiioars  that 
we  may  consider  twenty  to  he  the  ago  of  the  most 
perfect  fomale  matnrity;  that  It  is  at  that  nge  that 
women  bear  the  largest  proportion  of  girls;  that,  the 
farther  tliey  pass  beyond  that  aye.  the  more  the  pro- 

g)rtlon  of  the  nmle  to  the  female  children  incrt^ases. 
umpi;  deals  with  this  cjuestion,  especladly  as  regards 
primiporne.  He  <livides  his  cases  into  those  where 
the  mother  was  under  thirty  (young),  and  those  over 
(old).  For  the  old  primlpiirae,  Humpe  had  03  boys 
against  t'l  girls,  or  121  :  lOti. 

Other  authors  have  found  as  follows,  for  old  priml- 
parae :  —  uoya.  Olrl«. 

Scbrunoi 133  100 

Ahlfi'M 187  100 

llecker 133  100 

Krilger  and  WInokel ....    193  100 

The  mean  proportion  of  all  births,  independent 
of  the  mother  s  condition,  is  106  bo)8  to  100  girls.  If 
this  increase  in  the  relative  number  of  boys  depends 
on  ttie  age  of  the  mother,  then  it  must  be  the  case 
also  with  multlparae.  Kumpe  cites  400  cases  to  show 
that  It  is  so:  20<i  mukiparae  under  thirty  gave  birth 
to  9«5  boys  and  104  girls;  i.e.,  92  :  100;  2<X)  multlparae 
over  thirty  give  birth  to  llu  boys  and  90  girls;  i.e., 
122  ;  100.  The  conclusion  Is  therefore  confirmed, 
that,  the  older  the  mothers,  the  larger  the  proportion 
of  boys  born.  —  {Arch.  f.  gynoek.,  xx.,  188'J,  129.) 
C.  8.  M.  [166 

Asymmetry  of  the  turbinated  boues  In  man. — 
According  to  Dr.  n.  .\llen,  tliis  may  exist  independ- 
ently of  or  involving  tlie  nasal  septum,  and  is  proba- 
bly due  to  pre-natal  influences.  —  (Proc.  acad.  nat. 
»e.  PhUad.,  1S82,  n9.)    f.  w.  t.  [167 

PEDAOOOT. 
The  use  of  slates.  —  Prof.  H.  Cohn  of  Breslau 
believes  that  the  use  of  slates  by  school-children 
tends  to  produce  short-siglitedness;  and  would  sub- 
stitute either  pen  and  ink,  or  an  artificlul  while  slate 
with  black  pencil  manufiictured  in  Pilsen,  and  already 
introduced  into  a  few  German  scliools.  In  1!<7K  Hor- 
ner found  (V'ierl€fj(ihriichr[ft  iifenil.  ijcimndheita- 
rfi^'.ie,  X.  4),  that  B  and  E  could  be  read,  if  black  on 
white  ground,  490  cm.;  if  white  on  black,  421  cm.; 
and  if  gray  on  black.  3:<0  cm.;  and  ascribed  the 
greater  difficulty  with  white  letters  to  Irradiation. 
The  reflection  of  light  from  the  surface  of  slates  is, 
it  is  said,  enough  alone  to  cause  their  disuse.  The 
school-tioard  of  Ziirich  has  forbidden  tlie  use  of  the 
slate  after  the  first  term  (primary  year),  and  many 
teachers  and  oculi.sts  advocate  the  siil)stitution  of 
white-boards  for  black-l)oard8.  The  noise  of  slates ; 
dirty  habits  formed  by  cnisun^s;  bad  positions  favored 
by  reading  the  less  legible  script:  a  heavy  hand;  and 
liie  habit  of  twisting  learned  with  a  pencil,  and  to  bo 


unlearned  with  a  pen,  —  these,  it  is  said,  are  obviated 
by  the  use  of  pen  and  ink  at  the  outset.  The  obvi- 
ous obji.'Clions  are,  that  children  can  occupy  them- 
selves better  with  slates,  and  from  pencil  to  pen  is 
from  the  easier  to  the  hanler.  —  o.  s.  ii.  (168 

Curriculum  in  Prussian  gymnasia. — The  most 
important  changes  in  the  recent  revision  of  the 
study-plans  of  the  Prussian  gymnasia,  which  hod 
remained  essentially  unaltered  between  18.">6  and 
1882,  are  as  follows  :  1.  One  hour  per  week  less  of 
Latin  during  the  first  five,  and  two  less  during  the 
secunda  years.  Greek  begins  one  year  later,  but  for 
four  years  gains  an  hour  per  week.  Writing  and  re- 
ligion receive  also  less  time.  2.  What  is  thus  gained 
is  divlde<l  nearly  equally  between  French,  history 
and  geography,  mathematics,  physics  .ind  natural 
science,  and  drawing.  Save  in  the  reduction  of  I^tln, 
the  change  is  slight,  but  significant,  and  much  dU- 
cuBsed,  OS  a  departure  towards  the  plan  of  the  real- 
school.  —  o.  B.  H.  [169 

School  savings-banks.  —  Tlic  advisability  of 
school  savings-iiunks  elicits  inurh  discussion  in  Ger- 
many. On  tlic  one  h.-ind.  it  is  claimed  that  pupils 
may  be  taught  self-denial,  foresight,  interest  In  great 
mercantile  and  other  operations  remote  from  their 
own  narrow  lives;  encouraged  in  bookkeeping:  saved 
from  the  noxious  effects  of  bad  confeclioncrj-;  if 
poor,  encouraged  in  helping  their  parent.s;  end  ide- 
ality and  healthful  moral  sentiments  cultivated  by 
directing  their  plans  for  future  use  of  their  money 
to  beneficent  objects.  On  the  otlier  hand,  the  opipo- 
neuts  of  school-banks  urge,  that  they  encourage  a 
commercial  view  of  life  prematiu-ely;  that,  as  school- 
children selilom  earn  money,  they  will  be  stimulated 
to  tease  or  steal  it  from  their  p.irents  or  others,  when, 
to  be  properly  posses»e<l.  money  should  be  earned; 
and  that  this  is  not  the  most  iiedagogic  method  of 
instruction.  The  plan  h.is  perhaps  been  most  fully 
tried  In  Ghent,  where,  out  of  15,.S92  scholars  in  the 
lower  schools,  1.3,032  have  accoimts  in  the  school 
savings-banks  of  the  place;  the;  average  for  each 
depositor  being  about  .Vi  francs  (seven  dollars). — 
o.  B.  n.  [170 

Herbarfs  '^rorks.  —  The  first  volume  of  a  new 
edition  of  Hcrbnrt's  works,  just  published  by  Veit  <fc 
Co.,  contains  his  pedagogical  writings.  As  Herbart, 
was  the  first  to  attempt  to  give  a  scientific  character 
to  pedagogy,  and  a  more  or  less  pliilosophical  one 
to  Pcstalozzl*s  incoherent  insighU.  his  historic  sig- 
nificance is  great ;  although  advance  has  been  made 
beyond  his  position  by  his  followers  in  pedagogy 
(Beneke,  Diesterweg),  as  well  as  by  his  philosophical 
disciples.  A  numb<.'r  r)f  critiques  and  other  interest- 
ing ineditn.  tlie  existence  of  which  seems  to  have 
been  iinknown  to  the  compilers  of  the  former  Har- 
tenstcin  edition,  add  considerably  to  the  value  of  the 
new  edition.  —  o.  s.  H.  [171 
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GOVERNMENT   OROANIZATION8. 

Kationai  moaetun. 

The  fiitherien  exhibition. —  Mr.  T.  W.  Smillle,  pho- 
tographer of  the  museum,  is  preparing  a  .series  of 
photographs  to  accompany  the  fisheries  exhibit,  which 
will  be  sent  to  London  In  the  spring.  The  views, 
many  of  which  are  those  of  fishing-vessels  and  boats 
in  motion,  were  taken  by  an  instantaneous  process. 


The  positives,  which  measure  .SO  x  40  inches,  and  arc, 
perhaps,  the  largest  photographs  ever  taken  for  dis- 
play without  crayoning,  are  obtained  by  aid  of  the 
electric  light.  The  niys  from  a  Brush  lamp  are  passed 
through  an  achromatic  condenser  13i  inches  in  diam- 
eter, thence  through  a  negative  and  through  a  large 
portrait-lens;  they  are  then  thrown  upon  a  screen 
placed  at  a  distance  of  7  or  8  feet  from  the  camera. 
A  sensitized  sheet  of  paper,  of  dimensions  a  little 
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exce<Hliiig  those  given  above.  Is  liuii;;  on  the  screen, 
Mill  exi>i>8c(l  for  15  or  20  minutes.  The  picture  is 
develo|iccI  by  pyrogalllc  aoid,  and  fixed  by  hyposul- 
phite of  soda. 

Liohtinij  tjie  museum.  —  E.xperiments  are  being 
mnde  with  a  view  to  lighting  ilie  museum  building 
by  oleclricity. 

The  ceramic  collection.  —  A  ningnifloent  Sevres 
vase  3^  feet  In  heijtht  was  recently  given  by  Sir. 
Lazarus  Strauss  of  New  York.  It  is  "one  of  the  finest 
products  of  the  Sivres  pottery,  and  was  valued  in 
France  at  6.000  francs. 

Thin  Krctionn  of  anthracite  coal.  —  Mr.  G.  P.  Mer- 
rill, of  the  department  of  rocks,  who  spent  some 
time  in  tJie  attempt  to  prepare  transparent  sections 
of  anthracite  coal  for  the  microscope,  bos  abandoned 
the  enterprise  as  being  outside  the  limits  of  possi- 
bility. So  far  as  his  experience  goes,  the  sections 
offered  by  dealers  are  of  Imperfectly  carbonized 
wood-noduies  and  other  similar  substances. 

Nsral  ofaserratory. 
Ephemeria  of  the  iirrat  comet,  b.  ISSi.  —  Computed 
from  elements  (Nature,  6t<8),  and  reduced  to  the  mean 
equinox.  1883.0. 


aBBSHWlOB  alAIC  XOOll, 

R.A. 

DoMlliuUuD. 

Lo».r. 

Log.  A. 

issa. 

A.  m,      1. 

«       ,        u 

Feb.    10.0 

6    0  37.8 

19  41  17 

0.48137 

0..38S91 

14.0 

.'»  b-  40.4 

18  40  13 

0.48900 

0.40620 

18.0 

6  K)  l(t.7 

17  41  17 

0.40660 

0.42132 

22.0 

6  iW  32.7 

10  44  S.". 

0.50413 

0.43723 

■         26.0 

6  .'52  14.7 

16  60  14 

0..">1133 

0.45282 

■brch  2.0 

6  ftl  24.4 

14  .18  10 

0.51841 

0.46817 

^^     e.0 

6  60  68.7 

14    «  43 

0.625.32 

0.48322 

10.0 

5  60  64.8 

13  21  :n 

0.53200 

0.497fl0 

14.0 

6  51  12.3 

12  37    0 

0.63861 

0.61231 

lao 

5  51  47.0 

11  64  62 

0.54.'i08 

0.52686 

!2.0 

S  62  .30.8 

U  16  10 

0.66i:» 

0.a«t»5 

26.0 

6  68  40.1 

10  37  M 

0.56781 

0.65316 

.S0.0 

6  66    0.1 

10    3    6 

0.66364 

0..-.(36W 

April     -3.0 

6  66  38.1 

9  30  34 

0.56!>44 

0.67828 

-.0 

5  68  20.9 

9    0  10 

0.57620 

0.511015 

U.O 

6    0  18.9 

8  82  21 

0.6HOltO 

0.60168 

E.  Frisbt,  Prof.  Math.,  U.8.N. 

WuhlngtoD,  Feb.  la,  1883. 

yott.  —  In  Ibi!  nubllahcd  vlumunU,  4  abould  be  SB*  la'  i2".70, 

in<Uwlr<(  WT'4-i".;0. 

(Cororounlcateil  by  Vice- Admiral  J  Rowao,  Supt. 
tr.  8.  naval  observatory. ) 

Department  of  tgricoltnre. 

Anthrax  or  chiirlion.  —  In  December  last  Mr.  Charles 
J.  u-iiiir....r..  ,.(  I ',....1,111  addressed  a  letter  to  the 
C"  liat  the  Vicomte  de  Coettognn 

hni.  ■ -,slon  of  the  use  of  the  Pasteur 

metliuil  of  vuccinatioa  for  America,  and  desired  to 
ascertain:  1°,  whether  charbon-fever  exists  in  the 
Uiii     '  ■,;  2°.  whether  Pasteur's  mrtbod  could 

hi'  I  here  with  vaccine  from  rsstcur's  lab- 

oral  .  .  ""    whether  such  Introduction  would 

prove  p  .  the  introducer. 

The  1  icr  referred  the  letter  to  Dr.  D.  E. 

Salmon  of  the  wjterlnar)'  corps  of  the  department, 
who  reports  as  follows:  — 

1.  In  the  northern  and  western  states,  charbon- 


fever  occasionally  occurs  on  iso1al<>d  farms  among 
cattle:  but  it  is  not  known  that  sheep  are  Tery  often 
affected.  The  same  is  true  of  many  of  llie  southern 
states;  but  In  the  gulf  states,  and  especially  in  the 
lower  Mio.'issippi  valley,  clinrbon  at  limes  bccomca 
extremely  destructive  to  all  kinds  of  domestic  ani- 
mals, especially  after  great  inundations.  Heavy 
losses  in  stock  experienced  in  certain  years  in  Ten- 
nessee, Arkansas,  Missouri,  etc.,  may  or  may  not 
bare  been  caused  by  charbon;  no  competent  investi- 
gulion  having  been  made. 

2.  This  ijuestion  Is  not  so  easily  answen'd.  as  it  in- 
volves, fir-it,  the  bringing  llie  vaccine  from  France, 
and  keeping  It  here  until  needed;  secondly,  the  deter- 
mination of  the  strength  which  should  be  originally 
given  it  to  make  it  safe  for  our  animals ;  thirdly,  pub- 
lic experiments  to  convince  our  farmers  of  the  use- 
fulness of  the  vaccination, 

Pasteur' ,s  method  refjuircs  the  use  of  two  vaccines 
of  diffiTi'iit  stn-ngthf,  which  cannot  be  kept  stable 
for  any  length  of  time;  the  we.iker  vaccine  becoming 
ineffective,  while  the  stronger  virus  frequently  pro- 
duces fatal  results.  This  has  been  proven  by  eiperl- 
ments  in  different  part.*  of  France,  In  Germany,  and 
England,  m.aili>  partly  by  Pasteur's  assistants.  More- 
over, Pasteur  himself  admits  that  the  animals  of 
different  countries  are  of  various  degrees  of  suscepti- 
bility, and  that  be  had  to  vary  the  strength  of  his 
vaccine  to  suit  the  constitution  of  the  animals.  To 
determine  the  comparative  susceptibility  of  American 
animals,  would  alone  be  a  work  of  considernble  mag- 
nitude and  expense,  re<|uiring  at  different  [xdnts  a 
number  of  such  public  experiments  as  were  made  Id 
France. 

3.  The  introduction  of  the  method  by  private  per- 
sons with  any  Idea  of  profit  would  therefore  probably 
be  doomed  to  failure;  but  as  the  preparation  of  the 
charbon  vaccine  is  no  secret,  the  establishment  by_ 
the  general  govermnent  of  a  laboratory  for  the  prep- 
aration and  free  distribution  of  the  vaccine-s  for 
charbon  and  otiier  contagious  diseases  of  animals 
would  seem  to  l>e  desirable. 

PUBLIC    AND    PRIVATE    IN8TITUTION8. 

Bo«ton  aodety  of  utaral  history. 

Teachern'  school  of  ncience. — This  department  of 
the  society  bus  become  well  known  to  Boston  people 
by  Its  efforts  for  the  education  of  teachers  since  Its  in- 
ception in  1871.  During  some  winters  several  courses 
of  lessons  have  been  given  to  large  audiences,  which 
were  accompanied  by  other  laboratory  series  with 
smaller  audiences,  on  subjects  ranging  throughout  the 
physical  and  natural-history  brandies  of  knowledge. 

The  present  winter's  work  consists  of  only  two 
courses:  one  of  ten  lessons  on  physical  geography, 
by  Prof.  W.  H.  Niles;  and  one  of  five  on  physiology, 
by  Dr.  H.  P.  Bowditch. 

Prof.  Xiles's  course  has  been  eminently  practical, 
and  Is  much  praised  by  the  teachers  In  attendance; 
who  say  that  he  gives  them  trustworthy  and  OilyiiK.' 
views,  and  modes  of  treating  the  subject,  which  they 
can  use  in  their  school-work.  Dr.  Htiwiliteh  will 
probably  carry  out  the  same  plan  as  last  year,  in 
which  he  was  equally  successful  in  showing  teachers 
how  to  use  the  bo<Iies  of  their  own  pupils  in  such 
simple  physiological  experimentiition  as  is  needed  in 
the  xiublic  schools. 

The  larger  public  courses  have  been  for  two  years 
under  the  patronage  of  the  Ixiwell  fund,  of  which 
Mr.  Augustus  Lowell  Is  trustee;  and  his  liberality  in 
allowing  the  "use  of  Iluntington  Hall  on  Salnrdays 
has  enabled  the  curator  of  the  Society,  Prof.  Alpbcus 

yatt,  to  re-organize  the  numogcment,  and   extend 
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tb^  benefits  of  tbi>  lessons  to  all  towns  near  lioaton. 
The  school  now  lias  agents  inieresteil  In  the  proper 
distribution  ami  ii^^eof  its  tickets,  not  only  in  lioston, 
but  also  In  the  larger  number  of  the  suburban  towns 
which  cluster  around  that  municipality. 

The  following  slutlstics  of  this  winter's  courses  will 
speak  for  themselves  with  regard  to  the  probable 
benefits  of  this  extension  of  its  efforts  over  a  wider 
field:  — 

SubjTCta.  Appllc«iloi«    Tlckew 

Physical  geography CHS         1,098 

Physiology fan  94f. 

1,822        2,04;5 
niilrlbuUon  or  Tlclcclii.  I>hy«.  grai;.     Physiol. 

on 364  »t2 

_liboring  towns  (■t.'j)      ....  689  512 
npllmentary,  school   authorities 

and  private  persons 146  181 

1,098  946 

Grade  of  teachers:  Superintendents,  10;  sub-mas- 
ters, 24;  principals,  l")7;  assistants,  .S47.    Tlie  avcnuje 
attendance  so  far  upon  the  Hrst  course  lias  been  from 
six  to  seven  hundred. 
The  school  has  also  bad  another  branch  In  active 
•operation,  in  which  the  courses  are  paid  for  by  the 
lleachcrs  themselves.     The  curator,  assisted  by  Mr. 
Van  Vleck,  has  had  two  classes  in  r.oiilo^'  occupying 
four  winters,  and  numbering  In  all  fifty-nine  teach- 
ers; Mr.  B.  H.  Van  Vleck,  a  class  In  physiology  num- 
bering fifteen  teachers;  and  Mr.  W.  O.  Crosby,  a 
special  class  in  geology.    These  classes  have  demon- 
strated a  demand  for  the  kind  of  knowledge  offered, 
Ito  earnest  that  a  ifood   proportion  of   the  teachei-a 
■  have  been  willing  to  surrender  their  liolidays  to  lab- 
onitory  work,  and  also  to  i>ay  for  llio  privilege.     A 
number  more  would  have  attended   but  for  tlie  ob- 
k«tacle   of    the   fee   necessarily   charged    for   tuition. 
'These  classes,  now  that  the  reality  of  this  demand 
has  been  shown,  should  be  placed  on  a  more  lib- 
eral ba«is.  and  one  more  consistent  with  the  usual 
policy  of  the  society  with  regard  to  the  needs  of  our 
public  schools.    Owing  to  a  rombination  of  causes 
which  it  would  be  useless  to  detail,  these  laboratory 
courses   formerly  given  every  Saturday  throughout 
the  winter  have  been  discontinued  during  this  season. 
It  is  intended  to  resume  them  as  soon  as  practicable. 

Academy  of  nntiind  ■cicnoesi  FhiUdelpbU,  Fenn. 

Itmtructinn  in  mineralogy  and  litholony.  —  At  the 
close  of  Prof.  Heilprin's  lectures.  Prof.  H.  Carvlll 
iLewis  will  deliver  a  course  of  instruction  In  miner- 
I  aXogy  and  lithology,  a  large  portion  of  which  will 
consist  of  a  series  of  ficId-lcctures  upon  the  miner- 
al<wy  and  lithology  of  Pbil.adelphia  and  vicinity.  In 
addition  to  lectures  at  the  academy,  and  alternating 
-«<rT;  rh«m,  there  will  be  about  ten  short  excursions 
to  interesting  localities  in  the  neighborhood  of  the 
city,  where  the  strata  and  their  enclosed  minerals 
will  be  studied  in  place,  and  practical  methods  given 
for  recognizing  both  rocks  and  minerals  and  tlieir 
relation  to  the  geology  of  the  region.  The  specimens 
collected  in  the  field  will  be  more  carefully  examined 
and  studied  with  laboratory  practice  at  the  academy 
at  the  lecture  following  each  excursion. 

The  introductory  lecture  will  be  delivered  on  Tues- 
day, April  17,  1883,  in  the  lecture-room  of  the  acad- 
emy, at  4.15  P.M.;  and  the  lectures  will  continue  at 
the  .same  hour  on  successive  Tuesdays  and  Fridays. 
The  field-lectures,  commencing  early   in   May  and 


continuing  until  July,  will  take  place  on  Fridays 
(weather  permitting),  and  will  occupy  the  greater 
part  of  the  day. 

Among  the  localities  visited  will  be  the  quarries  of 
hornblendio  gneiss  at  Germantown  and  Frnnkford, 
the  soapslone  quarries  on  the  Schuylkill,  the  lime- 
stone and  marble  qu.irrics,  and  the  Iron-mines  of  the 
Montgomery  Coimty  Valley,  the  lead,  zinc,  and  cop- 
per mines  near  Phoenixville,  the  mineral  localities  of 
Delaware  County,  etc 


NOTES  AND  NEWS. 

—  The  description  of  the  fossil  remaitjs  of  the  re- 
markable flying  reptile,  Rhamphorhynehus  phyllurus 
Marsh,  which  was  given  In  the  American  journal 
of  science  in  April,  1882,  bos  been  supplemented  by 
the  liberal  distribution  of  casts  of  the  original  by 
Prof.  O.  C.  Marsh.  These  are  faithful  representa- 
tions in  all  the  more  Important  characteristics  prom- 
inent enough  to  make  their  re-appearance  upon  a 
plaster  casting.  The  wings  and  caudal  paddle  are 
the  most  importiint  features,  and  render  tills  fossil 
unique  of  Its  kind.  The  wings  are  particularly  well 
rendered,  and  perfectly  distinct  in  outline  and  details. 
The  steering-paddle  at  the  end  of  the  long,  attenu- 
ated tail,  and  the  tail  Itself,  is  distinct  in  outline,  but 
deficient  in  details;  the  bones  of  the  hands  are  also 
in  the  same  state,  all  these  part«  being  very  small. 

Professor  Marsh,  in  distributing  these  and  other 
casts  of  his  rare  and  remarkable  fossils,  has  added 
very  greatly  to  the  usefulness  of  his  own  work  and 
the  diffusion  of  knowledge,  bejtldcs  setting  a  shining 
example  of  scientific  liberality.  He  bos,  we  know. 
In  several  Instances,  and  we  presume  in  all  cases. 
demande<l  no  exchange  of  any  kind.  Many  Institu- 
tlona  now  have  the  means  of  placing  before  visitors 
and  students  the  actual  coudilion  of  the  fossil  remains 
of  one  of  the  most  remarkable  of  the  extinct  Juras- 
sic reptiles.  This  Is  so  nearly  perfect  that  it  shows 
there  is  no  exaggeration  in  the  restoration  accompa- 
nying Professor  Marsh's  descriptions,  which  repre- 
sents this  pterodactyle  flying  through  the  air  with 
Its  wings  expanded. 

—  The  following  persons  were  elected  officers  of 
the  biological  society  of  Washington,  on  Jan.  6: 
President,  Prof.  C.  A.  While;  Vice-Presidents,  Prof. 
C.  V.  Riley,  Prof.  Lester  G.  Ward,  Mr.  William  H. 
Dall,  Prof.  Theodore  Gill;  Secretaries,  Mr.  G.  Brown 
Goode,  Mr.  Richard  Rathbun;  Treasurer.  Dr.  Tarle- 
ton  H.  Bean;  Members  of  Council,  Dr.  George  Vas- 
ey,  Dr.  D.  Webster  Prentiss,  Prof.  Otis  T.  Mason, 
Mr.  Frederick  W.  True,  Dr.  Elliott  Coues. 

—  At  the  meeting  of  the  Albany  institute  held  Jan. 
10,  officers  of  the  institute  at  large  and  of  Its  three 
departments  were  chosen  for  the  ensuing  year.  The 
following,  by  virtue  of  their  offices,  constitute  the 
executive  committee  provided  for  by  a  recently  adopt- 
ed by-law  :  Prcsldei>t,  Orlando  Meads,  LL.D. ;  Treas- 
urer, John  Templeton;  Recording  secretary  and  libra- 
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ri»n,  Dani><l  J.  Prall,  Ph.D.;  Corrcspoiifiing  secretary, 
LeonartI  Kiii;  President  of  first  clepartnifnt  and  one 
of  the-  vice-presidents  of  tbe  institute,  David  Murraj-, 
LL.D. ;  President  of  second  department  and  one  of 
the  vice-presidents,  J.  A.  Lintner;  Pre>Ident  of  third 
department  and  one  of  the  vice-presidents,  Henry  A. 
nomes,  LL.D. 

— Some  oysters  iiave  recently  %een  received  by 
Lieut.  Winslow  of  Washington,  from  Barno^at,  N.J., 
which  seem  ready  to  spawn.  —  an  unusual  condition 
of  matters,  since  the  spawning  season  at  that  latitude 
Is  supposed  to  be  at  an  end  in  August. 

—  The  bronze  statue  of  Professor  Joseph  Henry, 
by  W.  W.  Story,  has  arrived  in  America.  The  cere- 
mony of  unveiling  will  take  place  upon  the  grounds 
of  Uie  Smithsonian  Institution  in  April,  during  the 
session  of  the  National  academy  of  sciences. 

—  The  annual  meeting  of  the  regents  of  the  Smith- 
sonian institution  was  held  in  Washington  on  Jan. 
I".  Ail  tlie  regents  were  in  attendance  except  Dr. 
Noah  Porter  and  Mr.  Peter  Parker.  I'rofessor  Baird 
reported  upon  tlic  slate  of  the  finances  as  follows : 
recelpU  for  1882,  $07,435.62;  expenditures,  $37,708.- 
07;  balance  available  to  July  J.  1882,  $20,637.45.  At 
the  Buggostion  of  Dr.  .Maclean,  Professor  Baird  was 
appointed  to  collect  and  publish  the  scientitic  writ- 
ings of  Dr.  Henry. 

—  Dr.  Orville  Derby,  curator  of  geology  in  the 
national  museum  of  Brazil,  has  recently  arrived  in 
Washington.  He  will  complete  the  arrangements  for 
Uic  publication  of  the  results  of  the  geological  survey 
of  Bnuil,  organized  under  the  late  Prof.  C.  Fred. 
Hartt.  Dr.  C.  A.  White  is  preparing  the  report  on 
the  cretaceous  mollusks  ami  ecbinoderms.  He  has  al- 
ready completed  the  sections  of  conchlfers,  gastero- 
{kmIs,  and  cephalopods.  Twenty-four  i|uarto  plates  are 
drawn  and  finished.  Kinely  per  cent  of  the  species 
an-  new.  Three  new  genera  of  gasterojiods  have 
Ixfen  described.  The  whole  work  upon  invertebrates 
will  comprise  as  much  matter  as  has  been  hitherto 
published  on  the  same  subject  for  all  South  America, 
and  will  undoubtedly  form  an  epoch  in  the  develop- 
ment of  the  Invertebrate  paleontology  of  that  conti- 
nent. 

—  At  the  meeting  of  the  Boston  society  of  natural 
history  on  Feb.  7,  Dr.  M.  E.  Wadsworth  gave  some 
instances  of  atmosplieric  action  on  sandstone.  Mr. 
Lucieu  Carr  discussed  tbe  social  and  political  posi- 
tion of  woman  among  tbe  Huron-Iroquois  tribes,  and 
Mr.  John  A.  Jeffries  spoke  of  the  dermal  appendages 
oif  birds. 

—  At  the  meeting  of  the  Appalachian  mountain 
club  Feb.  14,  Mr.  W.  H.  Pickering  exhibited,  with  the 
lantern,  photographic  views  taken  during  tlie  club's 
rwMit  excursion  to  the  ^liite  Mountains  ;  and  Mr. 
J.  Tatlock,  jua.,  read  a  paper  on  the  principal  co- 
•■(ticieDts  in  the  barometric  formula  of  Laplace,  as 
applied  to  the  While-Mountain  region. 


—  At  the  thirty-second  annual  meeting  of  the 
Michigan  slate  teachers'  association,  held  at  Lansing, 
Dec.  27-20,  papers  were  read  by  J.  S.  Cromble  on  The 
need  of  visible  illustration,  and  the  proper  use  of 
apparatus;  by  U.  K.  l^atlengill,  on  fn-ietice  in  primary 
schools;  and  by  I'rof.  V.  M.  Spalding,  on  'I'lie  micro- 
scope in  our  public  schools.  An  exiiibition  of  micro- 
scopic objects  and  apparatus  took  place  at  tlic  evening 
session  the  first  day. 

—  At  a  meeting  of  the  .\mericau  philosophical  so- 
ciety, held  at  Philadelphia  on  Feb.  1,  Pi-of.  J.  T. 
Rothrock  read  a  paper  on  .Some  microscopic  distinc- 
tions between  good  and  bad  timber  of  the  same  species. 

—  The  .Vracrlcon  institute  of  mining  engineers  will 
hold  its  annual  meeting  in  Boston  next  week.  The 
opening  session  will  be  at  the  Brunswick  hotel  on 
Tuesday  evening,  when  addresses  of  welcome  will  be 
given  by  Mr.  Kdward  Atkinson,  and.  on  behalf  of  the 
Boston  society  of  civil  engineers,  by  Mr.  Thomas 
Doane.  Pai>ers  will  be  read  at  this  .oesslon  .ts  well  as 
at  the  sessions  held  on  Wednesday  and  Friday  at  the 
Massaclnisetts  institute  of  technology,  and  on  Thurs- 
day afternoon  at  Sever  ball  in  Cambridge.  Excur- 
sions will  be  made  on  Wednesday,  to  the  Luavitt 
pumping-engine,  the  Carson  sewer-excavatIng  appa- 
ratus, and  the  Xorway  iron- works;  on  Thursday,  to 
the  Watertown  arsenal  to  inspect  the  U.  S.  testing- 
machine,  and  to  Harvard  university ;  after  the  ses- 
sion, to  Lowell  and  to  Worcester  to  visit  the  manu- 
factories and  institutions  of  those  cities.  The  sub- 
scription dinner  is  to  be  at  the  Brunswick,  at  eight 
o'clock  on  Thursday. 

The  following  papers  have  been  aiuiounced :  Gas- 
producer  explosions;  by  P.  Barnes,  Elgin,  III. — 
Microscopic  analysis  of  the  structure  of  iron  and 
steel  ;  by  J.  C.  Bayles,  N.  Y.  —  Metallurgy  of  nickel 
in  the  U.S.;  by  W.  P.  Blake,  New  Haven. —The 
mining  regions  about  Prescott,  Arizona  :  by  John  F. 
Blandy,  Prescott.  —  Tiie  collection  of  flue-dust  at 
Ems  ;  by  T.  Egleston,  N.Y.  —  The  eozoic  and  lower 
paleozoic  in  South  Wales,  and  their  comparison  with 
their  Ap|)alachian  analogues  ;  by  Dr.  Perslfor  Frazer, 
Philadelphia.  —  Note  on  the  geology  of  Egypt,  with 
especial  reference  to  the  rocks  from  which  the  obe- 
lisks have  been  taken  ;  by  Dr.  Perslfor  Frazer.  — 
Notes  on  a  protected  iron  hot-blast  stove  ;  by  Frank 
Firmstoue,  Easton,  Penn. — The  shop  treatment  of 
structural  steels ;  by  \.  F.  Hill,  N.  Y.  —  A  sugges- 
tive cure  for  blast-furnace  chills  ;  by  U.  M.  Howe 
Boston. — Coal  and  iron  of  Alatniraa;  by  T.  Sterry 
Hunt,  Montreal.  —  Lines  of  weakness  In  cylinders; 
by  R.  H.  Richards,  Boston.  — Tlie  strength  of  Ameri- 
can woods;  by  S.  P.  Sharpies,  Boston.—  Determina- 
tion of  manganese  in  splegel;  by  G.  C.  Stone, 
Newark,  N.  J. —  Hist<)ry  and  statistics  of  the  manu- 
facture of  coke ;  by  J.  D.  Weeks,  Pittsburg,  Penn.  — 
Notes  on  settling-tanks  in  silver-mills;  by  Albert 
WiUiJUiu,  jun.,  Washington. 
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—  That  most  entpri)ri8iiiR  of  onr  scientific  societios 
at  the  west,  the  Davenport  academy  of  natural  sci- 
ences, is  about  to  complete  the  third  volume  of  itx 
*  proceedings '  by  the  pnbllcition  of  the  nmmolr  on 
Solpugidue  nearly  com[)leted  by  its  late  president,  J. 
D.  Putnam,  a  young  naturalist  of  rare  promise  and 
Industry.  Tbe  publishing  committee,  with  commend- 
able enterprise,  are  eudcivorinj;  to  procure  sufficient 
subscribers  to  tlie  number  to  pay  the  cost  of  publica- 
tion, and  have  already  secured  140  of  the  180  required. 
Mr.  Tutnam's  paper  is  eilit«'il  l>y  Prof.  II.  Osijorn, 
of  Ame'i.  Iowa;  and  its  four  plates  cugmved  under 
the  superintendence  of  Dr.  H.  A.  Ungen  of  Cam- 
bridge. A  portrait  of  Mr.  Putnam  will  accompany 
the  paper. 

—  At  the  meeting  of  the  liiological  society  of  Wash- 
ington, Feb.  2,  an  adjourned  discussion  of  the  presi- 
dential address  look  place;  Dr.  Elliott  Coues  read  a 
paper  oti  Ziwlogical  nomenclature  applied  to  histol- 
ogy; and  Prof.  O.  T.  Mason,  on  the  Human  fauna  of 
the  district  of  Columbia. 

—  The  January  number  of  the  Harvard  university 
I  bulletin,  recently  Issued,  commences  a  new  volume. 

We  miss  the  'notes'  which  formed  such  an  admira- 
ble feature  of  the  last  volume,  but  are  glad  to  know 
that  they  will  again  be  resumed.  Two  pages  and  a 
lialf  are  given  up  to  the  accessions  to  the  University 
library  in  science,  in  which  we  note  a  collation  of 
the  copies  of  the  several  volumes  of  Wilkes's  explor- 
ing expedition  in  the  libraries  of  Cambridge  and 
vicinity.  Of  interest  to  scientific  men  are  Mr.  Bliss's 
icIassiQed  Index  to  the  maps  in  Petermann's  mltthell- 
Ivngen  (six  pages  more  of  which  are  given),  and 
Mr.  Winsor's  commencement  of  a  bibliography  of 
Ptolemy's  geography. 

—  No.  4  of  the  I,ibrai7  of  Cornell  University  for 
January  contains  fourteen  additional  pages  of  the 
valuable  classed  list  of  the  rich  collection  of  works 
relating  to  matliematics  in  that  institution,  making 
forty-five  pages  so  far  published.  Both  main  and  sub- 
ordinate topics  are  arrangetl  alphabetically;  and  the 
present  instalment  completes  astronomy,  and  gives, 
in  addition,  calculus,  engineering,  functions,  etc.,  and 
enters  geometry. 
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FRIDAY,   FEBRUARY  23,   1883. 

THE  BALFOUR  MEMORIAL. 
The  death  of  Francis  Maitland  Balfour  last 
July  was  felt  by  many  as  a  heavier  blow  to 
biological  science  than  the  loss  of  Darwin. 
The  immortal  master  had  nearly  finished  his 
work :  Balfour's  had  but  commence<l.  There 
Iwas  therefore  added  to  the  emotion  of  per- 
sonal bereavement  the  perhaps  less  poignant 
but  deeper  grief  due  to  the  fact  that  science 
bad  sustained,  through  Balfour's  early  death, 
an  almost  irreparable  loss.  His  work  had  al- 
ready yielded  such  rich  fruits  that  we  hardly 
knew  bow  to  put  a  limit  to  what  we  might 
expect  from  him  in  the  future.  His  genius, 
patience,  knowledge,  technical  skill,  and  critical 
judgment  were  so  apparent  in  bis  published 
.works,  that  when  he  died  nge<l  but  thirty-one 
f  jToars,  he  was  already  recognized  througiiout 
the  civilized  world  as  an  eminent  authority  on 
morphological  questions.  All  young  English 
biologists  looked  upon  him  as  the  undisputed 
future  leader  of  raorpliological  science  in  their 
country.  The  feelings  towards  him  of  older 
men  have  been  expressed  by  Professor  Hux- 
ley :  "  It  is  no  exaggeration  to  say,  that  to 
my  eyes,  and  to  those,  I  take  it,  of  many  of 
■"jy  "gC)  Professor  Balfour  seemed  to  be  like 
that  Lycidas  of  whom  Milton  spoke  :  — 

'  Dead  ere  his  prime, 
Yonng  Lycidas,  and  bath  not  left  his  peer.'  " 

Of  the  beauty  of  Balfour's  character  we  can- 
not here  speak  :  its  remembrance  will  ever  re- 
main a  cherished  and  inspiring  possession  of 
every  one  who  knew  him. 

It  was  impossible  that  the  death  of  such  u 
man  should  not  be  followed  by  some  effort 
on  the  part  of  his  contemporaries  and  fellow- 
workers  in  science  to  express  the  esteem  in 
which  they  held  him  and  his  work.  We  desire 
to  call  attention  to  the  admirable  form  which 
the  Balfour  Memorial  is  to  take  ;  namely,  the 
establishment  of  a  permanent  fund,  tlie  income 
of  which  is  to  be  used  exclusively  for  the  pro- 
motion of  biological  research. 

The  Balfour  Memorial  took  definite  shape 
at  a  meeting  held  in  the  University  of  Cam- 
No.  ».  —  KWJ. 


bridge  last  October,  attended  and  addressed 
not  only  i)y  the  leading  biologists  of  Great 
Britain,  but  by  distinguished  theologians, 
classical  scholars,  chemists,  and  mathemati- 
cians. This  co-operation  of  leaders  in  so 
many  lines  of  thought  was  n  most  striking 
testimony  to  the  wide-spread  regard  felt  for 
Balfour's  personality,  and  to  the  value  at- 
tached to  his  influence  b}'  many  who  were  not 
able  to  appreciate  the  technical  importance  of 
his  morphological  discoveries. 

At  the  meeting  it  was  decided  to  found  a 
Balfour  Memorial,  and  that  this  should  take 
the  form  of  an  endowment  fund  "  for  the  pro- 
motion of  biological  research,  especially  in  mor- 
phology :  "  also,  that  the  income  3'icldcd  by 
the  '  Balfour  Fund  '  should  be  employed,  (1) 
in  the  payment  of  £200  a  year  to  a  young 
biologist  for  his  support  while  engaged  in 
morphological  research  ;  and  (2)  in  occasional 
grants  to  the  Balfour  student,  or  other  biolo- 
gists, for  the  promotion  of  research,  —  as,  fbr 
example,  b^'  providing  the  means  of  ^i8iting 
parts  of  the  world  especially  suited  for  tho 
prosecution  of  investigations  on  hand,  or  by 
supplying  expensive  apparatus  or  rare  speci- 
mens. It  was  also  decided  unanimously,  that, 
though  the  fund  should  be  in  some  wa}'  closely 
connected  with  Balfour's  own  imivcrsity,  yet 
others  than  members  of  the  University  of  Cam- 
bridge should  be  eligible  as  Balfour  students. 

We  can  conceive  of  no  more  suitable  form 
for  the  Balfour  Memorial  than  that  selected. 
As  the  work  of  him  whom  it  commemorates 
was  cosmopolitan,  so  are  to  be  the  benefits  of 
the  fund.  By  pcrix-tunting  Balfour's  name 
through  all  future  lime  in  connection  with 
biolc^ical  research,  it  appeals  to  the  sympathy 
of  all  who  knew  him  or  his  work.  By  afford- 
ing support  for  a  year  or  two  to  young  men 
qualified  to  advance  knowledge,  it  will,  through 
generations  to  come,  save  for  science  many, 
who,  without  such  help  while  winning  their 
spurs,  would  have  been  forced  into  a  profes- 
sional or  business  career.  Thus  not  only  will 
science  be  advanced,  but  Balfour's  work  passed 
on  from  hand  to  hand  ;  so  that  the  increase  of 
knowledge  which  we  had  hoped  for  from  him 
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will,  in  the  course  of  time,  come  to  ua  through 
the  work  of  successive  '  Balfour  students.' 

The  sum  already  sul>8cribed  in  England  is 
more  than  sufDcient  to  provide  for  the  Balfour 
studentship :  but  a  memorial  to  such  a  man 
and  for  such  objects  should  be  international ; 
and  we  are  glad  to  learn  that  a  reprosentutivc 
committee  of  American  naturalists,  with  Mr. 
Alexander  Agnssiz  at  its  head,  is  being  organ- 
ized for  the  purpose  of  obtaining  subscriptions 
to  the  Balfoiu'fund.  Few  scientific  men  in  this 
country  are  in  a  position  to  contribute  large 
sums  ;  but  we  trust  that  all  American  biologists 
will  give  something,  whether  they  be  investi- 
Itora,  teachers,  or  students.  A  general  sub- 
ascription  from  naturalists  on  this  side  of  the 
Atlantic  would  be  a  most  graceful  testimony 
to  the  esteem  in  which  Balfour's  character  and 
work  are  held  by  us ;  and  would  at  the  same 
time  express  our  approval  of  the  idea  to  make 
the  monument  of  an  eminent  scientist  not  a 
bronze  or  marble  statue,  but  a  permanent  en- 
dowment for  the  advancement  of  knowledge. 


REARING    OYSTERS  FROM  ARTIFICI- 
ALLY IMPREGNATED  EGGS. 

DuKiNO  the  past  three  years  the  writer  has 
been  engaged  uiwn  the  investigation  of  this 
subject,  with  the  view  of  reaching  some  prac- 
tical results  which  would  be  available  in  the 
hands  of  oyster-culturists.  Until  last  year  his 
efforts  under  the  auspices  of  the  U.S.  fish  com- 
mission had  been  comparatively  fruitless  and 
unsatisfactory.  In  July  and  August  last,  in 
oBSOciation  witl)  Col.  M.  McDonald,  the  ex- 
perimental work  was  resumed  at  St.  Jerome's 
Creek,  St.  Mary's  County,  Maryland.  Col. 
McDonald  devised  a  simple  combination  of 
gloss  apparatus,  consisting  of  a  series  of  jars 
connected  together  with  rubber  tubing,  some- 
what in  the  manner  of  a  series  of  Wolffs  bot- 
tles, with  an  open  glass  aquarium  at  a  higlier 
level  as  a  t'eeder,  or  reservoir,  while  the  last 
jar  of  the  series  discharged  into  a  similar  cy- 
lindrical iiquarium  standing  on  the  floor.  The 
"so.a- Wilier  introduced  into  this  contrivance  was 
carcl'ully  Qltered  through  cotton-wool,  to  re- 
move all  sediment  and  foreign  organisms. 
The  circulation  was  maintained  in  this  contriv- 
ance by  iialing  the  water  from  the  lower  into 
the  upi>er  aquarium  ;  the  water  passing  contin- 
nnlly  through  the  interv'ening  series  of  jars, 
which  were,  in  cHect,  simply  enlarged  portions 


of  the  siphon-tube  passing  from  the  upper  to 
the  lower  aquarium.  No  difficulty  was  experi- 
enced in  keeping  the  water  in  this  apparatus 
fresh  and  sweet  without  renewal. 

On  the  23d  of  July  a  batch  of  oyster-eggs 
was  introduced  into  this  apparatus,  impregnat- 
ed by  a  method  to  be  hereafter  described.  On 
the  2-llh,  and  just  al)out  twenty-four  hours  after 
impregnation  had  taken  place,  an  inspection 
of  the  transparent  sides  of  the  jars  and  aqua- 
ria was  made ;  and  to  onr  great  surprise  we 
found  immense  numbers  of  embryos  with  the 
valves  of  the  larx'al  shell  covering  the  sides  of 
the  body,  and  adherent  to  the  inner  surfaces 
of  the  glass  vessels.  In  some  places  upwards 
of  twenty-five  might  have  been  counted  to  the 
square  inch.  Kvery  available  part  of  the  sur- 
face of  the  vessels  was,  however,  more  or  less 
affected  by  these  affixed  embryos.  Some  of 
the  jars  were  then  taken  from  the  closed  circuit, 
and  a  continuous  current  passed  through  them, 
which  it  was  found  did  not  dislodge  the  em- 
bryos ;  but  in  two  to  three  days  more  it  was 
found  that  most  had  died  or  been  detached, 
even  in  the  portion  of  the  apparatus  not  aflect- 
ed  bj-  a  continuous  current  of  fresh  sea-water. 
The  gratifying  result  which  we  had  anticipat- 
ed at  the  beginning  of  our  experiment  wjis. 
however,  not  realized,  except  in  so  far  as  it 
determined  that  fixation  of  the  embryos  took 
place  at  an  early  perio<i  under  favorable  con- 
ditions, or  in  about  twcnt3'-fbur  hours,  and  that 
the\-  might  be  reared  from  arliticiallj-  fertilized 
ova.  Efforts  to  repeat  our  first  successful  ex- 
periment failed,  owing,  probably,  to  the  high 
temperature  then  prevailing. 

The  next  advance  made  was  when  the  writer 
hit  upon  a  jihysical  test  by  means  of  which  the 
sexes  of  the  spawning  adults  can  be  instantly 
determined  by  the  most  ignorant  person.  It 
was  found,  that  if  the  ova  wore  squeezed  from 
tlie  ovary,  and  dropped  into  sea-water  in  a 
glass  dish  resting  on  a  dark  ground,  they  would 
break  up  into  n  distinctly  grantdar  cloud  ;  while 
the  milt  would  not  so  reatlily  break  up,  but 
would  tend  to  mix  slowly  with  the  water  as  a 
milky  substance,  the  porticles  of  which  were 
not  perceptible  to  the  naked  eye,  and.  if  stirred 
about  in  the  water,  would  not  break  up  at  once, 
but  be  drawn  out  into  wisps  urnl  streaks 
resembling  in  miniature  cirrus  or  inare's-toil 
clouds.  This  tost  was  an  infallible  guide  ;  so 
much  so,  that  a  pocket-lens  was  fouml  to  be  of 
no  advantage,  as  we  had  formerly  supposed. 
We  also  fonnil,  that  if  the  eggs  did  not  separate 
at  once,  when  dropped  into  the  watei",  they 
were  not  so  mature  as  they  shoidd  be. 

Another  im(x;rtant  improvement  was  also  in- 
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tro<lncc<l  l\v  the  writer  for  extracting  the  eggs 
and  milt  tVom  tho  ndiilts  for  spawning  pnr- 
poflCB.  This  consisted  in  applying  essontiully 
the  same  method  for  the  extraction  of  the  eggs 
as  is  used  in  spawning  fish  artificially ;  therein' 
avoiding  tlie  admixtnre  of  foreign  matters,  and 
(Vugments  of  the  other  tissues  of  the  animal, 
such  as  occurs  when  the  ovary  is  cut  out,  and 
choppei^l  up  into  fragments  in  water.  A  very 
little  experience  will  enalile  a  person  to  And 
the  ovary  or  spermary  on  the  sides  of  the  body 
of  the  animal  when  one  valve  is  reraovefl. 
Removing  the  mantle  lielow  and  in  front  of 
the  heart-ehamber,  its  principal  ducts  will  be 
exposed  ;  and  these  may  be  traced  backwards 
on  either  side  of  the  ventral  process  of  the 
body-mass  to  below  the  muscle,  where  the  pro- 
eess  juts  into  the  suiirabranchial  chamber  with 
its  apex  reaching  to  the  commencement  of  the 
cloaca.  When  the  spawn  is  abundant,  the 
ducts  are  usually  gorged,  and  look  like  prom- 
inent veins  distended  with  a  creamy  substance. 

To  remove  the  generative  products  without 
cutting  or  lacerating  the  reproductive  organs, 
one  should  be  provided  with  a  medicine-drop- 
per or  short  pipette  with  a  curved  tip  and  a 
oom])ressihle  rubber  bulb  at  top.  With  the 
curved  point  of  the  pipette,  the  ducts  of  the  re- 
productive organ  are  gently  and  firmly  stroked 
in  the  direction  of  the  external  opening  from 
before  backwards.  This,  if  properly  done,  will 
force  out  the  eggs  or  the  milt  in  a  stream  from 
the  genital  opening  of  the  same  side  ;  when  the 
pipette  m.ay  be  applied  to  suck  up  the  extruded 
Ispawn.  and  drop  it  into  water  without  the  ad- 
mixture of  any  deleterious  foreign  matters 
whatever.  If  the  soft  parts  of  the  oyster  have 
been  left  attached  to  the  one  valve,  which  I 
have  found  to  be  most  convenient  in  practice, 
the  other  side  of  the  animal  may  be  treated  in 
the  same  way,  as  the  reproductive  organ  has 
an  opening  on  either  side  of  the  body.  To  do 
this  the  head  end  of  the  animiil,  next  the  hinge, 
is  simply  thrown  back  over  the  adductor,  the 
mantle  cut  of)en,  and  the  spawn  pressed  out 
of  the  ducts  of  the  under  side  as  before. 

By  the  foregoing  method,  which  is  much 
neater  and  more  cleanly  than  any  other,  the 
best  spawn  is  obtained  ;  and  it  is  often  pos- 
sible to  impregnate  fully  ninety  per  cent  of 
the  eggs  taken.  When  eggs  so  treated  are 
plat^  under  the  microscope,  comparatively 
few  injured  ones  will  be  observed  ;  at  any  rate, 
the  result  will  be  vastly  more  satisfactory  than 
""the  animal  is  crushed  or  chopped  up  in  order 

'  get  the  spawn.     Many  billions  of  eggs  might 

fertilized  in  a  day  by  this  plan. 

A«  a  ri'sult  of  the  experience  with  the  fixa- 


tion of  the  embryos  resulting  from  the  artifi- 
cially fertilized  eggs,  as  described  at  the 
outset,  it  was  determined  to  investigate  the 
motle  of  fixalion  to  learn  if  there  was  any 
uniformity  aliout  it.  I  now  believe  that  the 
fixation  of  the  fry  is  accomplished  by  the 
border  of  the  larval  mantle,  the  existence  of 
byssal  organs  being  doubtful.  The  oldest 
larval  shells  of  artificially  reared  embryos 
h.ave  the  hinges  of  the  valves  truncated  and 
without  beaks  or  umbos  :  while  the  fry  on  the 
eve  of  conversion  into  spat  has  a  dii^tinct 
beak  to  each  of  its  valves,  which  projects  ante- 
riorly beyond  the  hinge-line.  The  valves,  at 
this  time,  are  very  ventricose,  quite  symmet- 
rical, and  simitar  to  Pisidinm  in  form,  or  in 
the  most  marked  contrast,  in  respect  of  shape, 
with  the  irregularity  of  the  older  spat  and 
.idult. 

When  a  large  number  of  very  young  natural 
spat  is  examined  on  their  attachments,  it  will 
be  found,  that  in  every  case  the  apex  of  the 
umbo  of  both  the  valves  of  the  larval  shell  are 
turned  towards  the  lell  if  the  hinge  end  is 
directed  towanls  the  north.  It  is  therefore 
clear,  that  when  the  joung  attach  themselves, 
they  do  so  constantly  by  one  and  invariably 
the  same  side.  Upon  examining  spat  which 
has  just  begun  to  form  a  shelly  attachment, 
we  find  this  to  begin  at  the  border  of  the  lar\'al 
shell,  and  to  grow  outwards  ;  the  hinge  being 
continued  for  a  time  laterally  or  on  a  line 
with  that  of  the  larval  shell.  We  may  also 
note,  that  the  distal  free  border  of  the  lower 
valve  is  the  only  part  of  the  fry  shell  which 
comes  into  direct  contact  with  the  object  to 
which  attachment  occurs  ;  and  that  the  hinge 
end  of  the  larval  or  fry  shell  is  directed  some- 
what upwards,  the  line  of  junction  of  the 
valves  having  at  first  formed  an  angle  of 
nearly  thirty  degrees  with  the  plane  of  the 
surface  to  which  fixation  occuired.  This  con- 
dition of  things  is  so  invarial)le  that  it  may  be 
regarded  as  universally  the  case.  How  does 
the  fixation  occur?  A  byssus  at  most  would 
only  serve  for  temporary  anchorage ;  and  we 
find,  that  as  soon  as  the  first  calcareous  de|ios- 
its  are  formed  to  build  the  asymmetrical  valves 
of  the  spat,  the  lower  valve  of  the  latter  is  for 
the  first  time  glued  down  b_v  the  conchioline 
or  j>erioslracum  covering  it  externally,  and 
that  it  often  continues  to  be  so  afHxed  until  it 
is  nearly  two  inches  in  diameter.  After  this* 
the  lower  valve  of  the  spat  becomes  free,  and 
the  free  margin  of  the  shell  begins  to  be  bent 
upwards.  The  valves  of  the  symmetrical  fry 
are  also  laminar  and  homogeneous  in  micro- 
scopic structure  :  while  the  very  first  layers  of 
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calcic  carbonate  deposited  to  fomi  the  spat 
shell  arc  prismatic  and  of  a  wholly  different 
microscopic  appearance  from  that  of  the  fry. 
The  facts  presented  above  prove  beyond  a 
doubt,  that  it  is  the  mantle  border  of  the  fry 
which  is  the  effective  agent  in  achieving  firm 
fixation,  whatever  may  be  tlie  iraix)rtan(.!e  of  a 
leniporarv  or  larval  byssus. 

This  was  nn  interesting  and  important  jioint 
to  determine,  on  account  of  its  practical  rela- 
tinn  to  the  artificial  rearing  of  the  American 
oyster  (Ostraea  virginica).  But  with  tlie  fore- 
goiD4  comparatively  meagre  results  we  may 
ft}',  that  our  success  in  the  artificial  culture 
ended  ;  and,  were  it  not  lor  the  higlily 
encouraging  recent  reports  from  France,  our 
efforts  might  have  rested  liere.  The  stimulus 
which  has  provoked  the  investigations  recently 
undertaifcn  abroad  was,  however,  probably 
Dr.  W.  K.  Brooks's  success  witii  the  Ameri- 
can 03'ster  in  1879,  and  bis  demonstration  of 
its  unisexnality. 

The  remarkable  success  of  M.  Rouchon- 
Brandely  in  rearing  spat  from  the  arlificialij- 
fertiHzed  ova  of  O.  angulata  at  Verdon  in 
France,  as  reported  in  the  Annals  and  maga- 
zine of  natural  history  for  October,  1882,  and 
his  still  later  reports  to  the  minister  of  marine 
of  France  in  the  Journal  offlciel  de  la  repu- 
bliquc  fran^aise,  are  of  tlie  greatest  moment  as 
applied  to  practical  oyster-culture.  M.  Bran- 
dcly,  after  determining  that  O.  angulata  was 
unisexual  like  the  American  s|)ocies,  conceived 
the  idea  of  rearing  the  spawn  by  artilici.1l 
means.  In  order  to  do  this,  two  adjoining 
oyster  claires,  or  ponds,  fed  by  the  tides  were 
arranged  at  Verdon  ;  the  one  acting  as  a  reser- 
voir from  which  the  fresh  sea-water  (brackish) 
was  drawn  through  a  tube,  i)rovided  with  a 
filter  consisting  of  a  si>onge  at  either  end,  into 
the  lower  experimental  claire.  The  water 
percolated  out  of  the  latter  through  a  bed  of 
fine  sand;  in  this  way  the  embryonized  ova 
placed  in  this  pond  were  kept  from  escaping. 
Fertilized  eggs  were  then  put  into  the  ex- 
perimental pond  from  day  to  day,  while  a 
numV)er  of  collectors,  or  tiles,  were  at  once  sub- 
merged in  the  same.  In  somewhat  more  than 
amontli.  success  h.ad  attended  his  experiments  ; 
and  in  the  course  of  further  experiment  still 
greater  success  was  attained  when  about  four 
thousand  spat  h.id  lieen  found  affixed  to  a 
^ngle  tile  under  circumstances  which  admit- 
ted of  no  doubt  as  to  their  having  been  the 
product  of  the  artificially  impregnated  eggs 
placed  in  confinement  in  their  vicinity.  It 
■was  found,  moreover,  th.it  the  artificial!}-  fer- 
tilized eggs  had  actually  developed  into  spat 


in  the  closed  claire  a  month  before  any  bad 
made  their  appearance  on  the  thousands  of 
tiles  placed  on  the  natural  banks  in  the 
Gironde. 

From  a  personal  investigation  of  the  an- 
atomy of  O.  angul.ita,  we  can  afilrm  that  it 
is  remarkably  similar  to  O.  virginica  in  the 
structure  of  the  generative  organs,  and  tliat 
there  is  no  reason  why  as  great  success  should 
not  attend  the  culture  of  that  species  by  the 
same  apparently  very  practicable  means.  It 
remains  to  be  seen,  however,  what  proix)rtion 
of  the  artificially  reared  spat  will  reach  the 
adult  condition.  With  an  al>i<1iug  faith,  how- 
ever, in  the  final  achievement  of  the  solution 
of  the  question  of  the  artificial  culture  of  the 
American  oyster,  which  will  soon  become  a 
positive  necessity  to  its  culture,  I  think  it 
not  improbable  that  another  season's  work 
will  conclude  the  required  prclimiuary  research, 
and  realize  for  us  all  the  success  we  could 
ho[>e  for.  J.  A.  Ryuek. 


THE     MAPPEMONDE     OF    SEBASTIAN 
CABOT. 

The  library  of  Harvard  College,  in  Gore 
Mall,  has  recently  been  enriched  with  a  pho- 
tographic facsimile  of  the  large  map  of  the 
world  in  the  national  library  in  Paris,  known 
as  the  map  of  Sebastian  Cabot.  This  inter- 
esting memorial  was  discovered  in  Germany 
about  the  year  1844,  in  the  house  of  a  Bava- 
rian curate,  and,  through  the  good  offices  of 
M.  de  Martins,  was  in  that  year  purchased 
for  the  Paris  library.  It  is  a  large  elliptical 
mappemonde,  engrave<l  on  topper,  1  m.  48  cm. 
in  width.  1  m.  11  cm.  in  height.  Along  each 
side  of  the  map,  that  is  to  say,  outside  the 
circle,  is  a  table  30  cm.  in  width  ;  the  first,  on 
the  left,  inscribed  at  the  head.  Tabula  Prima, 
and  that  on  the  right,  Tabula  Secunda.  On 
these  tables  are  seventeen  legendes,  or  inscrip- 
tions, in  duplicate,  —  that  is  to  say,  in  Spanish 
and  in  Latin,  —  printed,  and  pasted  on  the  map. 
Kach  legend  in  Latin  immediately  follows  the 
Spanish  original,  and  bears  the  same  number. 
Besides  these  seventeen  inscri|)tions,  there  are 
five  others  in  Spanish  which  have  no  Latin 
exemplairs. 

This  ancient  ma]),  composed,  as  we  shall 
see  farther  on,  in  the  jxar  1544,  while  Cabot 
was  yet  living  in  Spain,  contains  geogra|)hi- 
cal  delineations  of  discoveries  down  to  about 
that  period.  In  representing  the  north-cast 
coast  of  our  continent,  Newfoundland  is  laid 
down  as  a  group  of  islands ;  and  we  easily 
recognize  the  river  and  bay  of  St.  Lawrence, 
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Cape  Breton,  and  the  Isle  of  St.  John.  The 
west  coast  of  America  is  delineated  as  far 
north  a.s  lat.  35°,  California  being  drawn  from 
the  well-known  r-hart  made  by  the  jnlot  Cas- 
tillo in  1541.  To  the  north  of  this,  of  course, 
is  the  unknown  region ;  for  nobodj-  then  knew 
certainly  whether  America  and  Asia  were  one 
continuous  continent,  or  were  dividetl  by 
straits,  and  the  conjectures  of  geographers 
were  at  variance. 

But  the  interest  in  this  map  centres  princi- 
pally in  its  inscriptions  ;  and,  though  the  most 
of  these  contain  little  of  value  in  a  geogra[)h- 
ical  or  historical  point  of  view,  a  few  of  them 
are  of  special  significance.  The  seventeenth 
inscription,  by  turning  it  into  English,  reads 
as  follows :  — 

'"  Sebastian  Cabot,  captain  and  pilot-major 
of  his  sacred  imperial  majesty,  the  emperor 
Don  Carlos,  the  fifth  of  this  name,  and  the 
king  our  loitl,  made  this  figure  extended  on 
a  plane  surface,  in  the  year  of  the  birth  of 
our  Saviour  Jesus  Christ,  1544,  having  drawn 
it  by  degrees  of  latitude  and  longitude,  with 
the  winds,  as  a  sniling-chart,  following  partly 
Ptolemy  and  partly  the  modern  discoveries, 
Spanish  and  Portuguese,  and  partly  the  dis- 
covery made  by  his  father  and  himself:  by  it 
you  may  sail  as  by  a  sea-chart,  having  regard 
to  the  variation  of  the  needle,"  etc. 

'I'hcMi  follows  a  discussion  relative  to  the  va- 
riation of  the  needle,  which  Sebastian  Cabot 
claimed  to  have  first  noticed.  Here  we  have 
the  declaration,  that  the  map  was  made  by 
Sebastian  Caliot,  pilot-major  of  the  Emperor 
Charles  V.,  and  in  the  year  1544,  at  which 
time  we  know  he  was  living  in  Spain  and  held 
that  office.  And  this  is  accompanied  by  the 
statement,  that,  in  making  the  map,  he  was 
guided  by  the  discoveries  of  his  father,  John 
Cabot,  and  himself. 

Inscription  No.  8  reads  thus  :  — 

"This  country  was  discovered  by  John 
Cnbot,  a  Venetian,  and  Sebastian  Calwt  his 
son,  in  the  year  of  our  Ix)rd  Jesus  Christ, 
MCCCCXCIV  [1494],  on  the  24th  of  June 
in  the  morning,  which  land  they  called  'pri- 
ma vitla;'  and  a  large  island  adjacent  to  it 
they  named  the  Island  of  St.  John,  because 
they  discovered  it  on  the  same  day,"  etc. 

This  is  an  important  statement  made  or 
authorized  by  the  alleged  author  of  the  map, 
said  in  the  inscription  No.  17  to  be  Sebastian 
Cabot ;  and,  though  the  year  of  the  discovery 
^    [pressed  is  believed  to  be  a  ty[Kigraphical 

a  eleriwd  error,  the  whole  passage  bears 
eridcnce  of  i)roceeding  from  Subiistian  Cabot 
himself.     The  body  of  the  map  itaelf  contains 


numerous  inscriptions,  some  brief,  and  others 
of  greater  length,  with  references  by  numbers 
to  the  legends  on  the  sides ;  so  that  these 
tables  belong  to  and  arc  a  part  of  the  map 
itself.  The  prima  vista  of  legend  No.  8, 
or  '■prima  tierra  viMn,'  that  is,  the  land 
first  seen  by  the  ('abots,  is  inscribed  on  the 
map  near  the  head  of  the  delineation  of  Cape 
Breton. 

Like  man}-  of  the  large  maps  of  that  period, 
a  number  of  figures  of  men  and  animals,  the 
supposed  natives  of  the  countries  described, 
are  introduced  into  the  body  of  the  map. 
Savages  are  at  war  with  each  other,  and  ti- 
gers and  bears  are  roaming  over  the  American 
continent ;  the  Emperor  of  Tartary  is  depicted 
in  state ;  and  Prester  John,  holding  a  cross, 
is  placed  near  the  great  lakes,  the  sources  of 
the  Nile.  In  the  original  map  the  figures  are 
colored.  The  map  has  no  name  of  engraver 
or  publisher,  or  place  of  publication.  One 
would  naturally  sa^-  it  was  published  in  Spain  ; 
but  the  policy  of  the  government  was  opposed 
to  the  publication  of  maps  which  delineated 
their  own  possessions.  Dr.  Kohl  thinks  it 
was  published  in  Germany  or  Belgium.  In 
one  corner  of  the  map  is  depicted  the  double- 
headed  eagle  displayed  on  the  arms  of  Ger- 
many. 

I  do  not  propose  to  discuss  in  this  brief 
notice  all  the  questions  which  have  arisen,  or 
which  suggest  themselves,  respecting  the  genu- 
ineness and  value  of  this  map,  but  simply  to 
describe  it.  It  cjin  be  studied  now  by  means 
of  the  photogrB[)hic  copies  taken,  as  it  never 
could  be  studieil  before  from  the  position  of 
the  original  in  the  national  library  in  Paris. 

We  now  know,  from  sources  independent 
of  this  map,  that  John  Cabot,  in  a  single  vessel 
from  Bristol,  discovered  North  America  in  the 
year  1497.  His  son  Sebastian  ma}'  have  been 
with  him.  The  expedition  returned  in  about 
three  mouths.  In  the  following  year,  1498, 
John  Cabot  sailed  .tgain  with  a  larger  number 
of  vessels,  and  Sebastian  no  doubt  went  with 
him.  They  had  not  returned  by  the  end  of 
October.  Nobody  knows  when  Ihc^-  returned, 
and  nobody  knows  what  became  of  John 
CalKtt.  Sebastian  returned,  and  lived  fifty 
years  after  this  second  embarkation.  He 
or  his  father,  or  both  of  them,  made  maps 
at  the  time,  illustrating  the  voyage  of  dis- 
covery; but  these  are  lost.  Writers  in  the 
sixteenth  century-,  before  Haklu3-t's  time,  often 
speak  of  Sebastian  Cabot's  maps  (they  never 
speak  of  John  Cabot) ,  but  without  describing 
them.  Ortelius  in  1570  had  a  copj'  of  a  map 
by  Cabot   engraved   on   copper,    without   the 
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name  of  the  place  or  printer.  Yet,  fortj*  years 
ago,  no  one,  for  two  centuries  and  a  half, 
had  seen  a  copy  of  a  map  by  Cabot.  When, 
therefore,  it  was  announced  that  tlie  National 
librar}-  in  Pnri8  had  found  a  Cnbot  map,  a 
groat  interest  was  excited.  The  distinguished 
[geographer,  M.  d'Avezac  of  Paris,  wrote  a 
description  of  it  in  the  Bulletin  de  la  aoditi 
de  ijeographie  (4th  ser.  tome  xiv.  pp.  266- 
268)  ;  and  M.  Jomartl  pro<luc'ed  a  facsimile 
of  it,  without  the  inscriptions,  for  his  great 
work,  the  Monuments  de  la  giographie,  1842- 
1862.  (-ieographers  have  been  trying  to  study 
it  ever  since ;  but  the  inscriptions  had  never 
been  copied,  and  it  required  a  visit  to  Paris 
to  inspect  them.  In  the  glass  cjjse  in  which 
the  map  was  shown,  it  was  scarce l}'  access- 
ible for  study.  Having  occasion  last  winter 
to  make  a  study  of  the  Cabot  voyages,  I 
wrote  to  Paris  to  have  a  copy  made  for  me  of 
several  of  the  inscriptions  on  this  map,  —  the 
greater  part  of  wliicli  in  their  Spanish  form 
were  nowhere  accessible.  The  great  charge 
for  the  work  was  explained  by  the  difficulty  of 
access  to  the  map,  of  which  1  have  si^oken. 
About  this  time,  being  in  consultation  with 
the  librarian  of  Harvard  University,  —  Mr. 
Winsor,  —  he  suggested  the  practicability  of 
having  a  photograph  made  of  the  map  and 
its  inscriptions.  As  the  Hon.  Robert  C.  Win- 
thro[),  the  president  of  the  Massachusetts  His- 
torical Society,  was  about  to  sail  for  Europe, 
the  matter  was  laid  before  him  ;  and  he  readily 
entered  into  the  plan,  and,  thanks  to  his  kind 
intervention  during  a  late  visit  to  Paris,  the 
work  was  accomplished,  and  the  photograph 
is  a  great  success.  The  skilful  photographer 
employed  by  Mr.  Winlhrop  was  M.  Sauvanaud, 
who  made  for  him  ten  copies,  which  have  been 
taken  b}'  difl'crent  libraries  and  societies  in 
this  country,  diviiling  the  expense  between 
them. 

This  map  has  a  curious  connection  with 
other  historical  memorials  of  three  hundred 
years  ago,  and  an  interesting  piece  of  literary 
history"  might  be  made  of  it.  I  will  state 
briefly  some  of  the  points  of  interest.  Richard 
Hakluyt,  the  great  collector  of  voyages  and 
travels,  in  a  folio  volume  published  in  1.589, 
called  The  principal  navigations,  etc.,  printed 
'*  An  extract  taken  out  of  the  map  of  Sebas- 
tian Cabot,  cut  bj'  Clement  Adams,  concern- 
ing his  discover}'  of  the  West  Indi.is,  which 
is  to  be  seen  in  her  Majesty's  privy  galler_v  .it 
Westminster,  and  in  many  other  ancient  mer- 
chants'houses."  The  '  extract '  which  follows 
this  heading  is  in  Latin,  and  is  in  substance 
the  same  as  legend  No.  8  on  the  Cabot  map 


in  Paris,  from  which  I  have  made  a  quotation 
above,  relating  to  the  discovery  of  unknown 
lands.  I  say  it  is  in  substance  the  same  ;  but 
the  grammatical  construction  is  quite  different, 
indeed,  so  very  unlike  that  I  suggested  some 
years  ago  that  the  Latin  of  the  Paris  map  and 
the  Latin  of  Clement  Adams,  or  tliat  which  he 
copied,  were  independent  translations  from  a 
Spanish  original.  Now,  here  we  see  another 
Cabot  map  in  London,  from  which  Clement 
Adams,  a  leai-ned  schoolmaster,  made  copies, 
with  the  same  legends  upon  it  in  Spanish,  or 
in  Latin,  or  in  both  ;  if  in  Latin,  quite  differ- 
ent from  that  on  the  Paris  map.  Possibly-  it 
had  only  the  legends  in  Spanish,  and  Adams 
made  his  own  independent  translation,  as  sug- 
gested above. 

Again,  in  1.J94,  —  second  edition.  1599; 
third  edition,  1606,  —  there  was  published  a 
rare  and  curious  volume,  edited  b}-  a  German 
traveller,  Nathan  Kochhaf,  or,  as  he  was  called 
by  his  Latin  name,  Chytraeus.  He  was  in 
England  in  156a,  picking  up  whatever  of 
antique  and  curious  legends  and  monumental 
inscriptions  he  could  find  for  his  book ;  and 
while  apparently  nt  Oxford,  he  saw  a  document, 
with  some  geographical  tables,  containing 
several  inscriptions  in  not  very  elegant  Latin, 
he  says,  but  which,  on  account  of  the  value  of 
the  matter  contained  in  them,  he  copied  and 
printed  in  his  volume,  filling  twenty-two  pages 
of  this  book.  They  are  wholly  in  Latin,  and 
they  correspond  substantially  with  the  Latin 
inscriptions  on  the  sides  of  the  Cabot  map  in 
Paris.  There  is  this  difference :  The  inscrip- 
tions here  are  but  nineteen  in  number,  while 
on  the  Paris  map  there  are  twent_v-two.  five  of 
them  in  .Spanish  only.  Legend  No.  17,  which 
I  have  quoted  above  in  part  from  the  Paris 
map,  has  the  date  1.549  inserted  as  the  year 
in  which  the  map  to  which  the  inscriptions 
belonged  was  composed;  instead  of  1544,  as 
on  the  Paris  map.  This  which  Chytraeus  saw 
may  be  a  secomi  editiun  of  the  Paris  map, 
made  alter  Cabot  had  returned  to  England. 
So  here,  again,  we  have  another  Caljol  map  to 
be  added  to  our  cartographical  bureaux,  along 
with  that  of  Clement  Adams  and  the  map 
from  which  he  made  his  copies,  which  were 
hanging  up,  in  Hnkluyt's  time,  '  in  many 
ancient  merchants'  houses,' — all  of  which  we 
must  class  with  the  demderata. 

I  have  spoken  of  the  volume  of  Chytraeus, 
which  contains  substantially  the  legends  as  on 
the  Paris  map  in  Latin.  The  language  in 
which  the  legends  were  originally  writlcn  was 
Spanish  ;  and  on  the  Paris  map.  as  I  have 
already  said,  they  appear  in  Spanish  as  well 
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as  in  a  Latin  version.  By  means  of  these  pho- 
logr.ipliie  collies  of  the  map,  tiie  legends  in 
Sp.inish  are  made  accessible.     I  am  not  aware 

^tlu^t  the}"  have  ever  liccn  published  as  a  whole. 
There  is  something  more  than  a  suspicion  that 
Qnic  of  the  legonds  in  Latin  contain  state- 
[tonts  not  to  be  found  in  the  Spanish.  A  com- 
mittee of  the  Mnssachusclts  historical  society, 
to  wliom  a  coi).v  of  this  map,  presented  bv  the 
president,  has  been  referied,  intend  to  pnlilisb 
an  English  translation  of  the  legends,  with  the 

Iisnit  of  a  comparison  with  the  Latin  version. 
■:  '■"■■^■"■■■' 
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AP    OF    THE    PLANETS    AND    STARS 
NEAR   THE  SUN,  MAY  6,  1883. 

The  mop  which  is  given  in  tliia  number  of 

ciENXE  has  been  prop:u'ed  to  aid  astronomers, 

•who  may  observe  the  toUiI  solar  eclipse  of  this 

ear,  in   a  search    for  Vulcan.      It  does  not 

eed'to  be  said  that  the  eclipse  of  Jlay  C  is 

0  most  favorable  for  this  purpose  that  will 

occur  for  many  j'ears,  and  it  is  to  be  hoped 

Ihat  the  unique  opportunity  will  not  bo  lost. 

The  present   map   has  been  compiled  with 

e    from    the    Durchmustentng    catalogue, 

coked  by  comparison  with  the  maps  and  by 

iroof-rciiling.     It  contains  all  the  stars  of  the 

uTdimunttrung  within    the   region  near  the 

lun,  down  lo  the  sevcnih  magnitude  inclusive, 

gcthcr  with  a  few  stars  of  a  slightly  lower 

agnitudc,  which  are  oul\'  added  when  their 

imission  would   spoil   a  conliguralion.      Tlio 

lancts  Saturn  and  Ncplune  arc  also  added. 

^bo  positions  of  the  map  arc  amply  accurate 

r  tbo  purpose  intended. 

Edward  S.  Holden. 

Wuhbiirn  i>b«f  rv«lory,  unWoriUy  of  WItconiln, 
UiuliaaD,  Jun.  II,  IDtM. 


FIRST  USE 


OF   WIRE   IN 
SOUNDING. 


DEEP-SEA 


Off 

^cl 
■^ 


In  view  of  the  great  impetus  recently  given 
to  decp-sca  sounding  and  dredging  (es|>ecially 
"d  the  United-States  navy  and  coast  survey 
ork)  by  the  application  of  steel  piano-wire 
In  place  of  line,  it  is  inleresting  to  learn  the 
"  te  of  the  first  experiments  in  that  direction, 
liese  have  been  extracted  bv  Commander 
J.  R.  Bartlett,  U.S.N.,  of  the'  hvilrographic 
office,  from  the  log-book  of  the  United -States 
chooncr  Taney,  Lieut.  .T.  Walsh,  U.S.N., 
nimanding,  October,  1S49,  to  June,  IS.iO. 
The  Taucy  took  on  board  at  the  Brooklyn 
nvy-yard,  Oct.  22,  184!>,  a  large  iron  reel 
containing  7,000  fathoms  iron  wire  graduated 
Not).  7  to  13  ;  an  extra  reel  with  d,900  fathoms 


wire,  size  not  stated  ;  and  n  small  reel  with  300 
fathoms  iron  wire,  size  No.  5. 

The  Taney  sailed  Oct.  2G,  1849,  to  take  deep- 
sea  soundings  in  the  North  Atlantic.  On 
the  15th  of  November  preparations  were  made 
for  sounding  with  wire  in  lat.  31°  ii'f  N.,  long. 
58°  43'.5  W.,  not  far  from  Bermuda.  Alter 
reeling  out  5,700  fathoms,  the  wire  parted 
near  the  surface,  owing  to  the  fact  that 
the  splices  had  some  projecting  ends  which 
caught  upon  each  other.  The  No.  7  wire 
parted.  It  is  noted  in  the  log,  that  the  cir- 
cumstances were  favorable  and  the  sounding 
plumb.  It  seems,  however,  that  the  lead  used 
was  altogether  too  small,  about  twelve  pounds 
only  ;  and  this  was  the  reason  why  so  uuich 
wire  ran  out  without  its  being  recognized  that 
bottom  had  been  reached.  The  weight  of  the 
wire  of  course  carried  it  out,  and  wouhl  have 
continued  to  do  so  as  long  as  any  wire  was 
left.  The  lead  was  armed  with  a  Stellw;igcn 
cup,  but  the  detaching  apparatus  and  dyna- 
mometer for  sounding  were  then  unknown. 

The  same  exi>eriencc  was  repeated  on  the 
9th  of  May,  1S.'>0,  when  2,200  Ihlhouis  of  wire 
were  lost ;  and  on  the  18th.  when  2,().')0  fathoms 
were  lost,  with  the  thciinomcler,  twi^lvc-pound 
le.id,  and  Stollwageu  cup.  On  the  22(1  of 
May  the  last  attempt  was  made  with  the  same 
results;  the  wire  jjarting  in  every  instance 
owing  to  one  splice  catching  upon  auolhcr  on 
or  near  the  reel.  The  last  time  only  an  eight- 
pound  lead  was  nscd,  with  1,000  fathoms  of 
wire  out  when  it  parted.  The  i)aily  leturned 
to  New  York,  June  3,  1850,  shortly  aller  which 
Lieut.  Walsh  died.  This  ended  the  trial  of 
wire  for  the  lime  ;  to  be  revived  when  the  in- 
vention of  steam  reeling-apparatus,  detaching 
soiMiding-cnps,  the  d^  namonietcr,  and  '  accu- 
mulators '  had  rendered  its  use  practicable. 
It  seems  singular,  however,  that  the  ditllcnlty 
as  to  the  s]>lices  was  not  remedied  on  the 
spot,  and  that  heavy  leads  were  not  trie«l. 

WiLMAU   U.    DaIX. 


AN  EXTENSION  OF  THE  TIIEOUEM  OF 
THE  VI RIAL  AND  ITS  A/'J'LICATION 
TO  THE  KINETIC  THEORY  OF  THE 
CONSTITUTION   OF  GASES.^ 

CtAUsiDS  h.os  dcslgnaicd  as  the  ilicorom  of  the 
virlal  llie  (.■qiialinri  wliieli  he  llrsi  arrivL-il  iit  in  it 
p.ipi-T  upon  a  Nvto  mechun'iriil  tlifiieiit  iipiiliciMis  lo 
lieiil..^  Tills  llionrem  npplic^  lo  stJilionaiy  pmgn'x-ivo 
iMolinn,  sueli  .is  tlio  inoleciile<  of  i;a.-es  aro  :i'i»uiiie(I 
to  li.ivo  in  the  kiiiollc  theory  nf  g.isv»,  iiiul,  whuii  so 
applied,  niay  be  wrilicn  in  the  fonii 

akl  =  iv'>  +  i^'li     .     .     .     .     (1) 

>  Abatnict  of  a  paper  rcail  by  11  'r  Kdoy,  I'h  P  ,  IfiiWcr- 
«lty  of  CloclnoaU,  before  Uic'Oblo  inifltniiU-i*'  liolliutf.  Jnn.  18, 
1803.  •  Tbll.  niuK.  [<},  vol.  40,  p.  la. 
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in  w)iicli  p,  V,  and  (  denote  the  specific  pressure, 
volume,  and  absolute  teuipernture  of  the  gns;  k  is  tbe 
BpeclQc  boat  nt  constant  volume;  a  expresses  wliat 
fraction  of  total  kinetic  energy,  kt,  is  progi-essive;  r 
is  the  mean  distance  of  the  molecules;  and  I{  the 
mean  intcrmolecular  attritction;  the  summation  being 
taken  for  all  possible  pairs  of  molecules. 

Tbi*  Invesllgatlim  depends  upon  d' A lembert's  equa- 
tion expressing  tbe  relation  of  tbe  force  acting  to  the 
linear  acceleration  of  tbe  muss  moved. 

Tbe  present  paper  proceeds  to  employ  Euler's  equa- 
tion, expressing  the  relation  of  tbe  couple  acting  to 
the  angular  acceleration  of  any  m,-iterial  body,  to  And 
an  analogous  equation  for  the  mean  rotary  motion 
of  bodies  in  a  state  of  stationary  rotation.  An  equa- 
tion is  obtained  precisely  analogous  to  that  found  for 
progressive  motion.  But,  since  the  iutemiolecular 
attractions  cannot  accelerate  tbe  rotary  motion,  they 
do  not  appear  in  tbe  equation,  which  can  finally  b<9 
written  in  tbe  form 

a'kl  =  ijn (2) 

In  which  a'  expresses  what  fraction  the  mean  rotary 
energy  is  of  tbe  total  kinetic  energy.  Two  coses, 
however,  must  lie  excepted  from  tbe  general  equation 
(2).  The  first  of  these  is  that  of  molecules  which 
are  amooth  figures  of  revolution,  such  as  diatomic 
molecules  may  be  supposed  to  be ;  and  tbe  second  is 
that  of  smooth  sphere!),  such  as  monatomic  mole- 
cules may  be.     In  these  two  cases  it  is  shown  that 

a'kl  =  pr,  and  a'kt  =  0, 
respectively. 

It  is  further  shown,  that,  in  case  a  variation  of 
■tate  occur,  that  tbe  variation  of  the  last  tenn  in  (1) 
mtist  be  always  negative,  or  zero,  when  the  tempera- 
ture la  augmented,  as  appears  from  comparisons  of 
the  formula  witli  Thomson  and  Joule's  experiments 
on  the  free  expansion  of  gases  in  passing  a  porous 
plug,  with  Andrews's  experiments  on  carbonic-acid 
gas  above  the  critical  temperature,  with  Berlhelot's 
principle  of  maximum  beat,  and  with  mechanical 
systems  in  motion  under  the  control  either  of  gravi- 
tation or  of  elastic  forces. 

An  investigation  is  then  made  of  the  ratio  of  the 
apecific  beat  at  constant  pre.ssure  to  that  at  constant 
volume  in  imi>erfect  gases;  tbe  result  of  which,  for 
molecules  of  more  than  two  atoms,  may  be  expressed 
in  an  equation  of  the  fi>rm 

k=  \-  hh  +  (,(5  +  i)c  .  .  .  .  (3) 
In  which  k  is  the  ratio  of  the  specific  beats  in  ques- 
tion; b  expresses  what  fraction  of  tbe  total  kinetic 
energy  exists  in  tbe  form  of  atomic  vibration  within 
tbe  molecule;  c,  which  is  very  small,  expresses  what 
fraction  the  work  done  against  interniolecular  at- 
tractions is  of  the  same  quantity;  and  i  is  the  expo- 
nent expressing  what  inverse  power  of  tlie  distance 
between  the  molecules  may  be  taken  as  tbe  approxl- 
inate  law  of  Intcrmolecular  attraction,  i  is  always 
taken  as  greater  tb.tn  unity,  and  usually  greater  than 
3;  while  tbe  value  proposed  by  Maxwell  is  5.  The 
experimental  values  of  k  lie  l>etwecn  1.33  and  1.25. 
If  tbe  value  of  c  be  assumed  to  be  zero,  as  it  is  in 
perfect  ga.«es,  then  a  lies  between  zero  and  i ;  and,  if 
e  la  not  zero,  a  must  exceed  i  for  some  of  the  more 
complex  gases;  I.e.,  tbe  energy  of  vibration  of  tbe 
atoms  within  the  molecules  may  exceed  one-fourth 
of  the  mean  kinetic  energy  of  tbe  gas. 

In  tbe  case,  however,  in  which  the  molecules  con- 
sist of  but  two  atoms  each,  the  equation  obtained  is 
fc  =  J  -  ift  +  M-J  +  iJc.  .  .  .  (4) 
In  wliich  the  value  of  b  must  be  much  smaller  than 
when  the  numiier  of  atoms  is  larger.  The  experi- 
mental values  lie  between  1.41  and  1.39;  and  for  air, 
for  which  k  has  been  more  accurately  determined 


than  for  other  gases,  the  accepted  value  is,  according 
to  Wiillner,  1.405;  In  which  the  influence  of  the  term 
containing  c  Is  perceptible.  Tlio  value,  however,  of 
k,  derived  from  Rrgnault's  most  accurate  determina- 
tion of  the  velocity  of  sound,  is  1.305.  For  molecules 
consisting  of  one  atom  each,  tbe  equation  obtained 

*  =  4-!6  +  i(2  +  «)c    ...     (5, 
The  experimental  value  of  k,  as  found  for  va;)or  of 
mercury  (the  only  known  monatomic  gas),  by  Kundt 
and  Warburg,  is  1.07. 

This  ratio  has  been  previously  investigated  by 
Boltzmann  and  by  \V.itson,  by  tbe  help  of  general- 
ized co-ordinates  expressing  the  number  of  degrees 
of  freedom  of  the  system;  but  it  has  not  been  found 
possible  to  a'i.sume  any  integral  niunber  of  degrees 
of  freedom  which  would  cause  the  value  found  lor  k 
to  agree  with  experimental  results.  The  opinion  is 
expressed  by  tbe  author,  that  this  method  is  unsuited 
to  tbe  investigation  of  this  question,  because  any 
elastic  connection  or  attractive  forces  neither  allow 
perfect  freedom,  nor  impose  absolute  restraints,  such 
as  are  contemplated  bv  the  method. 

So  far  OS  known,  this  investigation  explains,  for 
the  first  time,  what  Wat.son,  on  p.  SO  of  bis  treatise, 
regards  as  "the  great  difficulty  In  tlie  est.'\bllsbment 
of  the  kinetic  theory  of  gases  on  tbe  molecule  hy- 
pothesis."   

CONSEQUENCES    OF   SPLEEN 
EXTIRPA  TION. 

In  a  preliminary  notice  (Centralbl.  med.  wisnenaeh., 
1882,  1100)  Winogradow  describes  the  results  of  spleen 
cxtirfiation,  as  manifested  in  the  blood,  lymphatic 
glanils,  and  bone-marrow  of  dogs,  several  of  which 
were  kept  alive  in  good  health  for  more  than  two 
years  after  the  splenotomy. 

After  tbe  operation  tlie  number  of  red  corpnscles 
in  a  cubic  millimetre  of  blood  always  falls  in  a  short 
time,  occasionally  within  a  few  days.  This  diminu- 
tion is  most  marked  front  a  bundreit  and  fifty  to  two 
hundred  days  after  tbe  xpleuotoiny.  when  in  some 
cases  tlie  red  corpuscles  are  less  than  half  llieir  nor- 
mal number.  Later  they  become  again  more  abun- 
dant. In  tbe  fir<.t  twelve  months  tbe  size  of  the  red 
corpuscles  is  not  altered  :  after  that  there  is  found  a 
gradually  incrc.Tsing  proportion  of  abnormally  sm.ill 
gpecimens;  and  tbe  red  corpuscles  of  exceptionally 
large  size,  of  whldi  some  arc  always  fotind  in  norma] 
dog's  blood,  entirely  disappear.  Tbe  white  blood 
corpuscles  show  no  morphological  change;  their 
absolute  number  is  sometimes  increased,  sometimes 
diminished. 

In  one  case,  a  hundred  and  thirty-two  days  after 
the  splenotomy,  there  was  found  marked  enlarge- 
ment of  most  of  the  lymphatic  glands.  They  were 
much  softer  than  nonual,  and  red  on  section,  espe- 
cially In  the  cortical  layer,  looking  much  like  splen- 
ic tissue.  This  coloration  depended  mainly  on  red 
blood  corpuscles  which  were  abiuiilant  in  tbe  lymph 
channels  of  the  gland;  .ind  was  in  part  due  to  de- 
posits of  brownisli-red  pigment,  wliicb  Winogradow 
ascribes  to  the  detritus  of  broken-down  corpuscles. 

The  marrow  in  the  central  cavity  of  nearly  all  the 
long  bones  was  red-colored,  and  presented  the  gen- 
eral appearance  of  the  red  marrow  of  tbe  cancellated 
bony  tissue  of  young  dogs.  This  color  was  due  to 
red  corpuscles  lying  outside  tbe  blood-vessels  in  the 
spaces  of  tbe  proper  marrow  tissues. 

Later  (five  hundred  and  seventeen  to  aoven  hun- 
dred and  sixty  days  after  the  spleen  removal)  similar 
but  less  marked  divergences  from  the  normal  stmc- 
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lure  were  found  iu  both  the  lymphatic  glands  and 
the  bone-marrow. 

The  blood  of  a  dog  which  liaa  undergone  splenot- 
omy.  when  transfused  into  the  vessels  of  another 
doj;,  cau:s<>s  in  llie  lympli-glands  and  bone-marrow 
phenomi'na  similar  to  those  almve  described.  Tlie 
autlior  thinks  they  are  in  tlie  main  due  to  increased 
extravasation  (?  diapedesU)  of  red  blood  eorput^cles. 
n.  Newei.i.  Mai.tix. 


THE   CACHAR   EARTHQUAKE  OF  1S69. 

The  Geological  survey  of  India  publishes  in  vol. 
xlx.,  part  i.,  of  Its  memoirs  (i8.S2),  an  account  and 
discussiiin  of  the  Cnclinr  earthfiualte  of  north-ea."!tem 
India,  Jan.  10,  IHflU.  Tlie  observations  were  made 
and  the  ftudy  begun  by  the  late  Ur.  Thoma.s  Oldham, 
then  superintendent  of  the  Survey:  the  worlc  is  lately 
completed  by  his  sou,  R.  D.  Oldliam,  now  a  member 
.of  the  geological  corps  The  memoir  gives  a  general 
[account  of  the  shock  and  its  destructive  eflect.'<; 
(votices  of  previous  descriptions  by  Oldham,  sen., 
[•Godwin-Austen,  H.  F.  Blanford,  and  Archdeacon 
.  Pratt,  which  in  the  present  view  seem  largely  erro- 
neous in  their  theoretical  parts;  and  a  discussion  of 
the  position,  depth,  and  shape  of  the  seismic  area, 
and  the  velocity  of  the  earth-wave's  motion  and 
translation.  It  is  well  illustrated  by  photographs, 
lithographs,  diagrams,  and  maps. 
I  Cachar  (or  Silchar),  where  the  shock  profluced 
great  destruction,  and  after  which  it  was  named,  is  a 
town  on  the  Barak  river,  at  the  southern  base  of  the 
niny  Jaintia  hills,  about  .'UiO  miles  north-east  of  Cal- 
cutta. The  seismic  vertical  was  some  80  miles  far- 
ther north,  as  determined  by  thirty-six  intersections 
falling  witlun  an  area  forty  miles  by  four  or  five;  or, 
excluding  the  less  .satisfactory  lines,  on  an  area 
twenty  miles  by  three  or  four.  The  depth  of  the 
focus  is  estimated  from  several  tolerably  accurate  ob- 
servations at  two  stations,  at  tliirty  miles  —  or  some- 
where between  twenty-live  and  tliirly-fivo  miles  — 
below  the  surface.  TJie  area  over  which  the  ^hock 
was  felt  was  an  oval  measuring  (VjO  miles  north-east 
and  soulli-west,  and  4(I0  mites  across,  covering  2.jO,000 
9(|uare  miles,  and  including  Patna  and  Hazaribagh.on 
the  west;  the  Ganges  delta  and  Chiltagong  on  ilie 
«outli;  tlie  head  water*  of  the  Naniton.ii  (br.inch  of 
Irrawaddv)  on  tlie  east;  and  the  .-ioutliern  slope  of 
[  the  Hima'iiiya  on  the  north.  In  the  latter  direction, 
the  extension  of  tlie  shock  was  not  determined. 
Within  this,  a  smaller  oval  or  isoseismal  line  is  drawn 
to  show  the  region  of  great  destruction;  this  is  sym- 
.metiically  placed  around  the  seismic  centre.  The 
■  velocity  of  wave-tran-slations,  estimated  over  a  dif- 
ference of  seismic  radii  of  180  miles,' was  1.2  miles 
•  second,  which  is  regarded  as  very  liigli  and  improb- 
able, altliough  the  observations  on  which  it  is  base<i 
—  chronometer  time  noted  by  .Major  Godwin-Austen 
in  the  liills  forty  miles  north-eait  of  fachar,  and 
the  clocks  stopped  liy  the  shock  in  the  surveyor- 
general's  office  in  Calcutta  —  seem  trustworthy.  The 
wave-motion,  even  at  a  distance  of  eighly-Qve  miles 
from  the  seismic  verlienl,  was  thirty  feet  a  second; 
decidedly  greater  than  tliat  found  by  Mallet  for  the 
Neapolitan  earthcjuake  of  1857.  The  large  value  of 
the  angle  of  emergence  at  Cachar  is  ingeniously 
accounted  for  as  a  result  of  upward  refraction  of  the 

>  There  iM;cm«  W  b«  an  error  of  100  rnllc*  In  the  dUtnnce  of 
^  Oiloatta  fl'Dtn  tlic  BfUinIc  veruml  ig\vvn  on  p.  M.    Correcllng 
~  b,  Iherc  would  be  ■  dItTureiicc  of  280  nillea  Iwlweeo  the  two 

Inrto  mdll  In  quciiion,  and  ihp  velocity  of  wnve-troaslatlon 

woutil  rite  tu  about  two  mllce  a  aecond,  — even  more  vxcveelve 
Iblin  it  given  In  Ibe  text. 


wave  iu  passing  through  the  loose  alluvial  sands. 
In  spite  of  the  violence  of  the  shock,  few  lives  were 
lost,  and  few  buildings  overthrown:  the  reason  being 
that  most  of  the  bouses  are  of  wood  and  bamliou, 
elastic  enougii  to  escape  great  injury;  or,  if  of  ma- 
sonry or  brickwork,  the  walls  aie  heavy  and  low, 
supporting  each  other  against  overtlirow.  A  church- 
tower,  a  saw-mill,  and  a  two-storied  palace  were 
thrown  down.  A  secondary  action  of  the  shock  pro- 
duced great(-r  destruction  at  certain  points.  The 
alluvial  deposits  along  the  river-bottoms  ^ometlmes 
I'ontiiin  strata  of  soft,  water-loggcti  (luickiaiid;  and 
where  the  heavy  clays  overlying  these  are  cut  through 
by  the  streams,  they  are  often  cracked  parallel  to  tlie 
steep  bank  by  the  eartli-wave,  and  then  settle  down, 
and  slide  on  the  soft  sands  beneath.  If  this  happen 
in  a  village,  the  buildings  are  torn  to  pieces  by  the 
differential  motion  of  tlieir  foiuidalions,  even  if  able 
to  escape  the  effect  of  the  shock.  Connected  with 
this  effect  is  the  formation  of  'sand-craters,'  wliich 
are  shown  to  result  from  the  wet  quicksand  being 
forcetl  up  through  a  vent  or  crevice  opened  in  the 
overlying  clays;  the  open  cup-like  form  being  pro- 
ducetl  by  the  back-flow  of  the  water  after  the  shock 
passes  on.  These  are  linely  illustrated,  and  at  once 
recall  the  figures  given  In  Lyell's  'Principles'  of  the 
'circular  hollows'  formed  on  the  Calabrian  plains 
by  the  earthquake  of  1783, 

The  memoir  closes  with  an  appendix  giving  simple 
instructions  for  eartiiquake  observations,  and  wa 
cordially  join  the  author  in  the  hope  that  such  obser- 
vations may  soon  be  undertaken  at  tlie  meteorologi- 
cal stations  throughout  the  earth([uake  districts  of 
India.  W.  M.  Davis, 


LETTERS   TO   THE  EDITOR. 

[CvrrejtponttrHlJi  ur*  rfqnfUti  in  t>f  a«  br(r/  at  po*»liiU.    TAs 
writer  «  namt  tu  in  »U  c<itr«  rtqvirtd  a»  ptvo/  a/ good /atlA.] 

A  class-room  experiment. 
Tlie  class  experiment  commonly  employed  for 
demonstrating  chemical  decomposition  consists  In 
heating  mercuric  oxide,  and  showing  that  oxygen  is 
given  off  while  mercury  remains  tiehind.  An  easier 
and  equally  beautiful  experiment  may  be  performed 
wltli  crystalUred  copper  formate.  This  salt,  when 
heated  over  a  gas-flame  in  a  dry  test-tube,  readily 
decomposes;  oxides  of  carbon  are  evolved,  and  a 
brilliant  residue  of  metallic  copper  is  left.  The  for- 
mate is  easily  prepared  by  boiling  copper  oxide  with 
formic  acid,  and  filtering.  On  cooling,  fine  blue 
crystals  are  deposited.  Althougli  this  experiment 
involves  no  new  facts,  I  believe  its  applicability  to 
class-room  purposes  has  been  generallyoverlooked. 

F.  W.  Clauke. 

Domestic  ducks  that  &y  abroad  like  pigeona. 
Facts  relating  to  the  liistory  of  the  domestication 
of  animals  are  so  rare  that  it  i's  highly  important  to 
keep  them  in  view  when  once  they  are  presented.  In 
this  category  may  be  placed  O'Dooovan's  accotuit  of 
the  domestic  ducks  of  the  Caspian  Ttut:omaiis.  He 
noticed,  especially  in  the  villages  bordering  upon  the 
soutlt-easteni  coast  of  the  Caspian  Sea  and  the  Atte- 
rcx  delta,  that  great  flocks  of  ducks  are  reared  by  the 
inhabitants. 

'*  But  flo  nomadto  are  the  bablta  of  theee  blrde,  and  to  ■(rung 
are  tbev  upon  the  wing,  that  It  !•  all  but  lmpo»lble  tu  dlalln- 
gu)«b  them  from  thetr  wilder  brethren  Itiat  people  theiic  aoll- 
tudea  Id  such  vaat  numbers.  I  have  frequently  l>een  astonished 
at  seeing  what  I  took  to  be  a  crowd  of  Afty  or  sixty  nmllard* 
eome  Aylng  Into  the  midst  of  Ibe  vlllotfe,  and,  forming  In  some 
open  space,  procet-d  to  march  In  serried  flira  Into  the  hut  devotrd 
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to  them ;  and  I  have  callpd  down  the  wrnlh  of  Ihc  lnhnblinnt« 
upon  my  licod  by  dlnclniriilnif  my  Kin  "l  thum.  They  fly  iiwny 
for  inllv*  (ilonir  the  coiiBt.  kL'i'|>lni;tl)L-iiiftclvrB  crtrcfully  mp'trttlt'd 
from  llie  wililiT  ncnliliila,  iiiiil  liivirlillily  ri'lurii  lu  lliclr  doml- 
oilc  ul  a  ccriiiin  tiuur  lu  lliu  vvvulnK."  —  ( Tlit  Jlrrv  oaitt,  i.  IMI.) 

Can  any  of  your  rrnilcfs  «late  lo  what  species  of 
duck  rcfiTi'iiee  is  lioro  ninilu?  and  arc  any  t.iiiiiljir 
facts  rogariliiiR  douicslicaicij  or  scini-doinc.<ttioated 
ducks  ou  record?  F.  II.  Stuukii. 


POOLE'S  NEW  INDEX. 

An  index  lo  perioilienl  lilernitire.  By  William  Frede 
rick  I'oole.  Ll^  1)  M  edition,  brought  down  to 
Juiiiiary.  ISS.',  witli  llie  .Tssistaiice,  as  .associate 
editor,  of  William  I.  Klftclier,  and  the  co-opera- 
tion of  the  Ainuiicnn  library  asBociation  and  the 
Library  associatidU  of  the  United  Kiii.crdom. 
Roslou:  J.  U.  Osgood  &  Co  ,  1S82.  1142  p. 
Large  Svo. 

Tub  appearance  of  a  new  edition  of  Poole's 
Index  lo  poriodinil  litcr.Tture  is  not  onl\-  an 
event  of  literary-  importance,  Inil  a  mutter  of 
some  moment  to  science  as  well.     In  recent 
times,  literatui'e  and  science   have  grown  so 
close  together  that  the  student  of  one  cannot 
well  ignore   the  other ;    and   a   glance  at  the 
work  before  us  will  show  how  impossible  it  is 
to  draw  between  them  any  sharp  dividing-line. 
Of  course  it  was  not  the  pur|)ose  of  the  e<litor 
to  index  the  periodicals  of  a  purely  technical 
kind  ;  but  i)oiMilar  science  seems  to  h.nve  been 
included  ill  his  ))hui.    Accordingly  we  (ind  such 
joiu'unls  as  Sillimnn's,  Nature,  the  American 
nntur.'dist,  the   I'opular  science   monthly,  the 
Anthropological    review,    the   Journal   of  the 
Franklin  institute,  the  Mathematical  monthlj-, 
Van    Nostrand's   engineering    rangazine,   the 
£diiibin'gh  philoso[)hical  journal,  etc.,  exhanst- 
ivelj"  treated.     Others  of  equal  importance  are 
omitted  ;  but  enough  are  included  to  make  the 
volume  one  of  i-cal  value  to  every  worker  in 
Bcient*,   whether  he    be    mathematician,    as- 
tronomer, physicist,  dietnisl,  naturalist,  geolo- 
gist, or  engineer.     The  sins  of  omission  count 
for  nothing  when   balanced  against    the  solid 
merits   of  the    enterprise.     The    arrangement 
of  the  work  is  enlirely  by  topics  ;  and  its  ex- 
tousivencss  may  be  illustrate(l  by  the  fact,  that 
between    the    titles    *  electric    animals '    and 
'electrotype,'    llieio    are    over   two    hundred 
and  fifty  distinct  heailings,  and  a  large  number 
of  sub-entries   liesides.     Many   of  the   titles 
represent  work  by  the  moat  eminent  electricians 
of  the  century. 

To  the  student  of  science  the  vohimo.  a'part 
fi'om  its  references  to  scientilic  journals,  lias 
two  points  of  si)ecial  interest.  First,  it  eon- 
tains  what  is  wholly  wanting  in  catalogues  of 
scientilic  memoirs  ;  namely,  abundant  material 


concerning  the  personality  of  scientific  men. 
If  one  wishes  to  study  the  life  and  iulluence 
of  Faraday,  Humboldt,  Ag.assiz,  or  Henry, 
here  he  will  find  references  to  a  multitude  of 
jMipers ;  such  as  biogvaphic-al  notices,  obitua- 
ries, criticisms,  sketches,  and  so  on.  In  nearly 
every  magazine,  whether  monthly  or  quarterly, 
matter  of  this  kind  is  to  be  found  ;  and  I'oole's 
Index  gives  us  a  systematic  key  to  the  ciiliro 
mass  of  it.  The  saving  of  time  to  the  student 
can  haifUy  be  estimated,  and  the  value  of  the 
material  thus  rendered  available  is  by  no  means 
small.  Whatever  great  work  a  master  in 
science  may  have  done,  we  can  better  a|)pro- 
ciate  it  if  we  know  something  of  himself  and 
his  euvironraent.  Whenever,  in  studying  a 
mooted  question,  we  try  to  assign  weight  to 
dilTering  authorities,  it  is  worth  while  to  get  at 
some  knowledge  as  to  the  jierson-il  equation 
of  the  men.  This  is  pariicularl}-  true  with 
regard  to  the  bitterer  controversies. 

The  second  point  of  interest  al)ove  referred 
to  is  the  evidence  which  the  Index  offers  as  to 
the  extraordinary  influence  which  science  ex- 
erts, even  upon  journals  which  are  ostensibly 
quite  outside  of  its  own  domain.  Every  one 
of  the  lending  magazines  is  subject  to  this 
influence.  We  find  symptoms  of  it  in  the 
scientiBc  references  scattered  through  literary, 
philosophical,  and  political  essays,  and  in  the 
host  of  i)apers  in  which  science  is  sought  to 
be  popularized.  Even  poetry,  which  some 
critics  assert  is  independent  of  nn<l  above 
science,  is  getting  to  be  full  of  scientilic  allu- 
sions. Many  of  the  popular  essays  ii))()n  sci- 
entific themes  have  solid  and  perinaiienl  value, 
and  yet  they  are  not  recorded  in  such  cata- 
logues as  that  of  the  Royal  society.  Only  in 
this  volume  can  wc  get  readily  on  the  track  of 
them ;  and  here  we  find  the  names  of  Her- 
sehel,  Tyndall,  Huxley,  Faraday,  Helmholtz, 
Agassiz,  and  many  others,  to  whom  S'.'iencc 
seemed  a  matter  of  human  interest,  rather 
thai)  a  secret  chamber  to  be  entered  only  by 
the  initiated.  Some  of  the  papers  here  cited 
contain  the  first  germs  of  great  iilcaa  ;  others 
represent  the  earnest  efforts  of  discoverers  lo 
bring  tlieir  work  before  the  widi-r  pnlilic ;  still 
others  are  pleasant  sunnnaries  of  recent  scien- 
tific advance  arranged  iiy  appreciative  teachers. 
Whatever  a  truly  comiMjtenl  investigator  has 
to  saj-  is  likely  to  be  worth  hearing ;  and  even 
his  colleagues  may  gain  a  clearer  conception 
of  his  thought  by  listening  lu  his  attempts  at 
popular  simplification.  Mr.  Poole  and  his 
associates  deserve  the  hearty  thanks  of  all 
workers  in  science  for  the  service  Lc  Liis  done 
their  cause. 
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SIR   CHARLES  LYELL. 

Life,  letters,  niirl  Joiimnis  of  Sir  Charles  Lyell,  Bart., 
Aiitlior  of  I'liiiciples  of  geology,  etc.  Edited 
by  his  sister-in-law,  Mrs.  Lyell.  In  two  vol- 
umes, with  portraits.  London,  Murray,  1881. 
467,  480  pp.     8vo. 

I. 
Although  it  has  been  rnorc  than  a  year 
since  those  volinnes  appeared,  they  have  re- 
mained withont  any  critical  (jrcsentation  to  the 
Americnii  pnMic.  Science,  like  the  rest  of  our 
modern  life,  goes  so  last  that  there  is  scarce 
time  for  lis  to  remember  the  dead  of  a  decade 
ago.  Thus  it  has  seemed  perhaps  hardly  worth 
while  for  our  American  journals  to  notice  these 
admirable  volumes.  But  it  is  not  well  for 
Americans  lightly  to  pass  by  an  admirable  life 
of  one  who  not  onl}'  laid  the  solid  foundations 
of  the  science  in  whose  paths  they  have  done 
so  much  good  work,  but  who  gave  to  their 
lanil  and  ilicir  people  a  patient  study  and  a 
synipnthetic  understanding  in  days  when  other 
foreigners  denied  them  both.  Those  who  know 
the  field  of  American  travels  will  all  agree 
that  this  country  never  had  a  juster  or  more 
loving  critic  than  Charles  Lyell.  Ills  two  se- 
ries of  travels  in  this  countiy,  descriptive  of 
his  first  and  second  visits  to  the  United  .States, 
remain  the  best  picture  of  American  life  in 
those  yeiii's  of  imperfect  promise,  the  fifth  and 
sixth  ilecadcs  of  this  centurj'.  lie  made  third 
and  fourth  voyages  to  this  country,  and  on  each 
of  his  journeys  travelled  extensivelj'  in  the  re- 
gion cast  of  the  Mississippi.  His  jiapers  ou 
the  geology  of  this  country  are  araoug  the  most 
vaUml>le  contributions  made  by  any  European 
to  the  understanding  of  American  geology ; 
while  the  frequent  references  to  American  geol- 
ogy in  his  '  Principles '  have  served  to  make 
otbor  parts  classic  localities  in  the  science. 
These  acts  should  be  enough  to  waiTant  us  in 
giving  a  careful  study  to  his  life,  even  if  his 
peculiar  place  in  the  historj"  of  his  science  did 
not  make  hiin  the  most  notable  among  all  the 
great  laborere  in  its  fields. 

It  is.  however,  when  we  consider  the  place 
of  Charles  Lyell  in  the  combination  of  sciences 
we  call  geology,  that  we  find  his  true  interest 
for  all  those  who  care  for  the  progress  of  learn- 
ing. No  one  conversant  with  the  development 
of  geology  duiing  this  century,  which  includes 
its  growth  from  the  very  germs  of  the  science, 
can  liebitate  to  give  him  the  very  flrst  place 
among  its  many  strong  leaders,  — a  place  that 
is  unirjue  in  the  history  of  the  several  sciences. 
The  peculiarity  of  his  position  consisted  in  the 
fact  ihnt  he  was,  during  the  forty  years  in 
which  the  science  was  taking'  its  shape,  an  ad- 


mirable critic  of  its  work,  —  one  who,  from  the 
circumstances  of  his  position,  his  large  social 
power,  his  penetration,  s^  mpathy,  and  capacity 
for  indiviihial  research,  was  able  to  enforce 
moderation  and  judgment  on  all  the  workers 
on  two  continents. 

When  Lyell  began  to  write  the  first  of  the 
eleven  editions  of  his  '  Piinciples'  in  1828,  geol- 
ogy was  still  contending  with  those  prejudices 
which  had  retarded  its  progress,  barriers  which 
he,  with  the  acumen  of  Bacon  in  dealing  with 
the  •  idols,'  managed  so  well  to  overcome.  In 
the  immeasurable  past  which  the  recent  re- 
searches of  geologists  had  revealed,  all  sorts  of 
speculations  had  been  carried :  vast  deluges, 
periods  of  intense  volcanic  activitj-,  epochs  of 
sudden  destruction  and  re-creation  of  animal 
life,  were  given  room  there.  The  aim  of  nat- 
uralists seemed  to  be  to  create  a  world  as  un- 
like that  of  to-day  as  it  was  possible  to  have 
it.  The  critical  humor  of  Hutton  or  of  Wil- 
liam Smith  had  given  place  to  a  rage  for 
speculation.  On  tlie  other  hand,  the  church, 
esi)ccially  in  England,  hud  set  its  face  against 
all  theories  that  (iromised  to  weaken  the  "log- 
mas  of  seven  days'  creation  or  the  Noachian 
deluge.  Lyell  was  the  only  geologist  of  his 
day  who  could  have  saved  the  science  from  the 
dangers  of  vagariousness  that  promised  it  a 
long  period  of  trouble.  Circumstances  had 
favored  his  early  training  for  the  peculiar  work 
he  was  to  accomplish.  His  father  was  a  Scotch 
gentleman  of  fortune,  who  had  a  strong  taste 
for  natural  history,  and  raiwle  something  of  a 
name  as  a  botanist.  In  bis  early  youth  Charles 
Ljell  became  deeply  interested  in  collecting 
insects,  —  a  taste  which  he  seems  to  have  kept 
during  his  life.  As  this  collecting  was  done 
with  discretion  and  study,  it  developed  in  him 
a  power  of  close  discrimination  that  was  the 
foundation  of  much  of  his  good  work :  no 
other  study  is  so  well  fitted  as  is  entomology 
to  develop  this  capacity  for  details  which  is  the 
condition  of  all  good  work  in  science. 

After  the  usual  rough  training  in  humanity 
and  the  humanities  in  the  preparatory  schools, 
—  a  training  that  fortunately  awaits  every 
well-born  British  youth,  —  he  went  to  Oxford, 
at  the  age  of  seventeen,  and  matriculated  at 
Exeter  College.  There  he  laid  the  Ibinida- 
tions  of  that  excellent  knowledge  of  the  clas- 
sics for  which  dining  his  whole  life  he  was 
distinguished  above  all  of  his  scientific  breth- 
ren. At  every  step  in  his  future  work  we  see 
the  admirable  results  of  this  broad  culture, 
this  sense  of  ))erspective  in  the  intellectual 
history  of  mankind,  which  is  jKirhaps  more 
necessaiy  for  the  wcll-develojied  man  of  science 


70 


SCIENCE. 


I  Vol.  I.,  No.  3. 


than  for  llie  student  in  tiny  other  field.  It  is 
this  sense  of  the  oneness  of  human  history, 
tliis  sympathj'  and  understanding  of  men  of  all 
times,  that  gives  the  charm  to  his  immortal 
Principles  of  geology  ;  and  in  this  day,  when 
we  are  debating  as  to  the  use  of  dasaicul 
training,  it  is  well  to  ask  what  this  hook  wonld 
have  l)ccn  if  tlie  Oxford  element  had  not  l)ecn 
there.  It  woiilil  perhaps  have  an  equally  valua- 
ble body  of  fact,  but  the  informing  spirit  would 
have  been  wiinling. 

Ilis  power  to  make  avail  of  his  Oxfoi-d  life 
was  doubtless  due  to  his  keenness  of  apprecia- 
tion of  ail  forms  of  intellectual  stimulus,  though 
he  took  a  fair  rank  in  his  college,  winning  sec- 
ond honors  in  classics.  We  see  in  his  letters 
home  that  he  has  a  lively  interest  in  music, 
which  had  been  an  early-developed  taste ;  for 
in  his  schoolboy  daj-s  he  had  been  the  leader 
of  a  Bcboolboy  orchestra.  lie  is  also  some- 
thing of  a  versifier;  and  some  of  his  verses 
show  a  delicate  fancy,  though  by  no  means  a 
strong  wing. 

His  first  acquniiitanoe  with  geology  seems  to 
have  been  made  through  IJakewell's  Geology, 
which  he  found  in  his  father's  library  ;  and  that 
author's  account  of  the  earth's  anti(jtiity  ap- 
pears to  have  first  aroused  his  curiosity  to 
know  more  of  the  subject.  While  he  was  at 
OsfoiTl,  Rnckland  was  at  the  height  of  his 
singular  po|)ularity.  His  lectures  aftlrmed  this 
early-acquired  taste.  His  first  geological  jour- 
ney was  to  Yarmouth,  whore  he  saw  the  great 
cutting  jiower  of  the  sea  on  that  soft-cliffed 
coast.  In  the  same  year  a  journey  to  StafTa. 
of  which  his  journal  is  given,  served  to  pos- 


sess him  of  the  love  for  field-work.  lu  181S, 
when  he  was  just  of  age,  he  made  a  tour 
through  France,  Switzerland,  and  Italy  as  far 
as  Rome.  His  journal  showed  the  keenest 
appreciation  of  the  ordinary  nature  of  travel, 
but  as  3'et  but  little  interpreting  jwwer.  He 
appears,  as  were  all  others  of  his  time,  strange- 
ly blind  to  the  structure  of  the  Alps :  even  the 
parallel  moraines  on  the  glaciers  puzzle  him. 
—  a  matter  that  is  one  of  the  most  transpar- 
ent things  in  their  history.  The  motion  of  the 
glaciers  is  not  seen  to  be  a  problem  :  j-et  his 
critical  spirit  is  awake ;  for,  one  of  his  party 
finding  in  an  album  the  lines,  — 

"Mont  Bliinc  is  the  monarch  of  mountains: 
They  crowned  hlin  long  .-igo, 
Knthroned  in  ice,  with  robes  of  clouds, 
And  diadem  of  enow,"  — 

he  well  says.  "  It  contains  more  real  poetry 
than  I  thought  coidd  be  found  in  all  the  albums 
of  Europe."  Ho  did  not  recognize  that  they, 
a  little  garbled,  were  from  Byron's  Manfred, 
which  h.id  been  published  the  year  before.  It 
may  be  that  it  shows  us  the  place  of  birth  of 
these  the  finest  lines  in  that  strange  dramatic 
poem.  Despite  the  veil  that  hid  the  dee|jcr 
secrets  of  the  Alps  from  his  eyes,  his  good 
fortune  showed  him  many  things  which  served 
to  lead  his  mind  to  the  notion  that  the  preseut 
forces  of  the  earth  are  strong  enough  to  ex- 
plain the  past.  He  saw  the  Goldan  ibmilement, 
or  landslide,  then  but  a  dozen  years  old  ;  and 
in  the  Rhone  valley  he  beheld  the  frightful 
mark.s  of  the  flood  which  poured  from  the  lake 
formed  by  the  Glacier  de  Bagne  but  six  weeks 
l)eforc  his  coming. 
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Length  of  a  uautioal  mile.  —  In  common  par- 
l.incc,  the  length  of  a  nautical  mile  is  considered  as 
a  '  minute  of  latitude, °  without  any  consideration  of 
the  range  of  value  included  within  this  definition. 
A  paper  upon  this  suhjcci  by  Prof.  .1.  E.  Hilgard, 
snperlntendent  of  the  Coast  and  neodcllc  survey, 
has  just  been  published.  It  gives  the  values  of  one 
minute  under  nine  different,  definitions.  Tlio  values 
are  b.'xsed  upon  the  elements  of  the  Clarke  spheroid. 
One  minute  of  latitude  at  the  poles  =  1, 861. ilW  metres 
=  0,107.S.)  feet:  one  minute  of  latitude  at  the  equ,v 
tor  =  l,8f2.".H7  metres  =  «,04.").9.)  feet;  one  minute 
on  the  erinator  fconiildoring  it  as  a  circle)  =  l,8.'j.').345 
metres  =  il,087  15  feet. 

As  adopted  by  the  CoMt  and  geodetic  survey  and 
by  the  Hyilroirraphlc  nllice,  a  naulic.il  mile  is  one- 
tixtieth  piirt  of  the  leiiotli  n/  a  flfyrcc  on  the  yreal  cir- 
cle nf  a  splinre  whoHf  nur/tice  /»  equal  to  ihf  turface 
<if  the  earth.  Using  the  '  larke  spheroiil,  this  defini- 
tion gives  a  nautical  mile  =  I, .SJ3.248 metres  =  0,080.- 


27  feet.  This  value  closely  corresponds  with  the 
English  admiralty  knot  of  0,080  feet.  —  (fl«p.  V.8. 
coast  jnirc.,  1881,  app.  12.)     u.  w.  B.  [172 

Night  signals  for  geodetlo  'work  (by  Mr.  O.  S. 
Wilson  of  the  N.Y.  stale  survey).  —  Owing  to  the 
small  number  of  days  during  any  season  when  the 
air  is  in  good  condition  for  sighting  points  more  than 
twenty-five  miles  distant,  and  the  few  hours  during 
even  good-seeing  days  available  for  such  geodetic 
work,  especially  in  niejisurliig  horizontal  angles,  it  Is 
Important  not  oidy  to  use  to  the  best  ndvanluge  what 
daylight  U  available,  but  aluo  if  pos.»lblo  In  lengthen 
every  good-seeing  day.  Hence  any  dc-vico  for  contin- 
uing work  during  clear  tiights  i.t  of  great  value.  For 
thl4  purpose  electric  lights  were  used  on  the  triangu- 
lation  carried  across  the  Medilorrane.in  in  lS71)by  tlia 
French  and  Spanish  governmcnUs,  with  remarkably 
good  resuU.»;  the  error  of  clotuixi  of  a  triangle  being 
but  a  trifle  over  one  secimd  of  arc.  Some  of  these 
lines  were  the  longest  ever  slghtcil  for  geodeilr  pur- 
poses, one  of  them  Deing  107.7  miles.    The  burning 
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of  magneiiium-wire,  fed  by  clock-work,  In  the  focas 
of  a  iiaraboUc  reflector,  gives  an  excellent  llf;ht;  but 
tliis,  like  tlio  electric  lighr,  is  loo  expcnaive  for  oriH- 
nary  geodetic  uses.  The  U.S.  coast  and  gi-odctic  sur- 
vey lias  used  kerosene  student-lamps  In  place  of  the 
maguesiiim  wire  in  connection  witii  parubolir  reHecl- 
ors,  on  lines  of  t.wcnty-ftve  miles,  with  satisfactory 
.results.     At  a  station  in  Virgini.i,  occupied  by  C.  O. 

QUtelle,  ansles  measured  by  day  were  duplicated  at 
night,  and  the  mean  error  of  the  niglit-work  was 
only  iwo-thinls  of  that  done  in  the  daytime. 

In  l.SSl  Mr.  Wilson  procured  a  small  locomotive 
bead-light  with  a  twelve-incli  reflector,  and  two  cast 
semiiphore  lenses,  one  twelve  and  the  other  fourteen 
inches  in  diameter.  Each  of  these  lenses  was  mounted 
in  llif  end  of  a  box  in  which  a  kerosene-lamp  with  a 
'  iiuimmoih-leader'  burner  was  pl.aced  at  the  focus 
of  the  lens.  These  three  llghus,  being  set  near  each 
oilier,  were  readily  seeu  through  a  small  telescope  at 
a  distance  of  thirty-llvo  miles,  and  little  if  any  differ- 
ence of  brilliancy  was  detected.  The  magnesium 
apparatus  .luii  the  locomotive  head-light  each  cost 
•bout  tliirly-fivo  itoll.irs:  but  the  magnesium  wire 
being  expensive,  and  this  light  requiring  cnnst.int 
attention,  the  cost  of  maintaining  it  is  several  times 
greater  than  that  of  operating  the  locomotive  head- 
light. The  cost  of  a  semaphore  lens  mounted  in  a 
galvanized  iron  box  is  from  ten  to  lifteen  dollars, 
accoriliug  to  the  size.  The  expense  of  maintaining  it 
1«  small,  —  not  more  than  fifty  cents  a  night,  kerosene 
.being  cheap,  and  no  attention  being  require<I  after 
"1ie  lump  h.'«  been  projicrly  trimmed,  and  lighted  a 
hort  lime.  These  lamps  have  been  seen  by  the 
naked  eye  at  a  dist.'xnce  of  forty  miles. 

In  order  to  diminish  as  little  aa  possible  the  light 
In  the  field  of  the  telescope,  a  series  of  mirrors  was  so 
arranged  upr>n  and  within  the  tube  as  to  illuminate 
the  wires,  and  leave  the  field  dark.  It  is  believed 
that  this  has  not  before  been  done  with  small  tele- 
scopes, the  one  used  in  this  instance  having  an  aper- 
ture of  only  two  and  a  half  inches.  Kerosene  hand- 
lamps,  protected  for  use  In  the  wind,  were  devised 
and  successfully  used  for  reading  the  circle  and  illu- 
minating the  wires.  The  night  observations  thus 
made  at  st.ite  survey  stations  in  18S2  were  apparently 
folly  equal  to  those  taken  in  Uie  daytime  by  means 
of  heliotrope  signals;  and  about  half  of  the  primary 
observations  were  actually  made  in  the  lime  thns 
tared. 

For  readily  finding  a  distant  signal  light  at  night, 
a  reference  lantern  w.is  placed  a  short  distance  from 
the  observing-slation.  Uy  this,  rough  settings  were 
made  for  the  signal-light  needed,  which  could  then 
be  brought  into  view  by  a  slight  vertical  movement 
of  the  telescope.  —  (Alb.  innl.;  meeting  Jan.  30.)  [173 
MATHEMATICS. 

Conjugate  quadrangles.  —  M.  Stephanos,  in  seek- 
ing to  generalize  a  kinemalical  proposition  an- 
nounced by  M.  Tchekychef  in  his  memoir  SurleJtpliu 
»fin/W^»»i/»tt;nfj« nrliculiK'niifourniment un  iwjucement 
reclllifine  npproHimiUf  au  qttalri'eme  et  aa  elnqureme 
ordre  (St.  Pctersburgh,  1881),  has  arrived  at  a  num- 
ber of  i>ropertics  of  conjugate  quadrangles.  M.  Ste- 
phanos delines  conjugate  qu.-tdrangles  as  being  fonne<l 
by  two  systems  of  four  points  (Ai,  Aj,  A|,  A,),  (B,, 
Bt,  U|,  Bi).  when,  being  placed  upon  a  ]>l.ino  in  any 
manner,  williout  altering  tlieir  respective  ilimensions, 
the  corresponding  points  (Ai  and  lit)  form  (our  pairs 
of  conjusale  points  with  respect  to  a  circle.  There 
U  an  inlinitc  number  of  quadrangles  D,  conjugate  to 
agiven  qu:ulrangle  A;  and  .-ill  of  tlie  lt-quadr.tngles 
ar«  similur  one  to  another.  If  .V  and  II  are  two  con- 
Jugate  quadrangles,  the  areas  of  the  triangles  A|,  A], 


A  I,  etc.,  are  proportional  to  the  areas  of  the  trian- 
gles B,.  B,,  B„  etc.  The  respective  ratios  are  de- 
noted by  ^,  :X,  :A,,  :  ?.,  with  2A,  =  0.  A,,  X,,  and 
X^  are  given  in  terras  of  the  cotangents  of  the  angles 
of  the  triangles  A,,  Aj,  A,,  and  B,,  Bj,  B^.  Con- 
sidering two  conjugate  quadrangles  A  and  B  situated 
In  the  «anie  plane,  and  denoting  by  /)|,  p,,  p,,  p,,  the 
distances  between  correspoinllng  summits.  It  is 
shown,  that,  whatever  be  the  relative  positions  of 
the  two  i|uadrangles  in  the  same  plane,  wo  have 
always  the  relation:  — 

X,  p,^ -f  A^p/J -f  i,p,5 -(- A.p.»  =  C; 
where  C  is  a  constant  depending  only  on  the  dimen- 
sions of    the  two  quadrangleji.  —  (Compten  rendu*, 
Oct.  10,  1.SH2. )    T.  c.  [174 

Conical  umbilice.  —  The  following  is  taken  from 
a  report  by  MM.  Bouquet  and  Jordan  upon  a  me- 
moir presented  by  M.  (Ie  S.ilvert  to  the  Academy  of 
sciences.  M.  de  Salvert  studies  the  sections  of  a  sur- 
face F  {x,y,z}  =0,  in  those  singular  points  where 
the  tangent  cone  is  of  the  second  degree  by  planes 
passing  through  the  axis  of  the  tangent  cone.  Each 
section  consists  of  two  branches  crossing  at  the  mnl- 
tiple  point,  and  having  for  tangents  in  this  point  the 
two  opposite  generatrices  of  llie  cone:  it  is  proposed 
to  find  the  curvature  of  these  two  branches.  The 
author  fiinls  a  formula  for  this  curvature,  of  which 
he  shows  the  analogy  to  the  known  expression  for  the 
detennination  of  the  radii  of  curvature  of  a  normal 
section  at  an  ordinary  point.  An  application  is  made 
to  the  c.ise  of  the  wave  surface,  and  then  the  author 
seeks  the  necessary  conditions  that  the  assumed  point 
shall  be  a  conical  umbilic:  i.e.,  a  point  such,  1°,  that 
the  tangent  cone  shall  be  one  of  revolution;  2°,  tliat 
the  branches  of  the  curve  which  correspond  to  lis 
different  generatrices  shall  all  have  the  same  curva- 
ture. The  first  of  these  conditions  leads  only  to 
known  results;  the  second  introduces  six  new  equa- 
tions Involving  the  third  derivatives  of  F.  —  (Comptet 
rendus,  Jan.  8,  188;!.)    T.  c.  117S 

Subdeteiminanta  of  a  symmetric  system. — 
In  July,  ISS-.',  Pn>f.  Kronecker  presented  to  the  Berlin 
acAdemy  a  memoir  in  which  he  established  certain 
linear  relations  between  the  subdetermlnanis  (mi- 
nors) of  a  symmetric  system.  M.  Runge  deals  with 
the  same  subject  in  the  present  paper,  and  claims  to 
show  that  relatiims  found  by  Kronecker  are  the  only 
ones  existing,  inasmuch  as  ail  others  can  be  expressed 
by  linear  combinations  of  Kronccker's  relations.  He 
also  finds  a  method  for  the  determination  of  a  system 
of  linearly  Independent  subdetermlnanis  in  terms  of 
which  all  the  remaining  subdetermlnanis  of  the  same 
order  are  linearly  expressible.  —  (Joum.  reine  annete. 
malh.,  xclii.  1882.)    t.  c.  [176 

Ternary  qnartios.  —  In  continuation  of  his  re- 
searches on  the  ternary  quartlc  r  i*,  Zt  +  x-,*  x,-l-  i.,'X|, 
and  on  systems  of  conies,  I'rof.  Gordan  discusses  the 
typical  representation  of  the  system  formed  by  this 
quartic  and  a  conic.  He  finds  that  the  coefllcienta 
in  this  representation  are  entire  functions  of  only 
twelve  simultaneous  Invariants,  five  of  which  are 
ejcpre<sible  as  rational  functions  of  the  other  seven, 
which  arc  themselves  connected  by  an  algebi  aic  equa- 
tion of  the  sixtli  degree;  and  all  these  relations  are 
explicitly  given.  Tliesc  relations  reduce  the  number 
of  inde[>cndent  Invariants  to  six,  which  is  evidently 
the  actual  number.  The  last  part  of  the  article  Is 
devoted  to  the  solution  of  the  converse  problem  of 
determining  a  conic  when  the  invariants  above  men- 
tioned arc  given. —(J/ni/i.  ami.,  xxiv.  1S82.)  F.  F.  [177 

Equations  of  the  seventh  degree. —  In  this  pa- 
per. I'rof.  Uordan  applies  the  resull«  obtained  by  him 
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In  tliG  paper  noticed  above  to  the  solntlon  of  those 
eqimtloiis  of  the  soventh  degree  In  which  a  certain 
fiinctinn  uf  the  roots  ia  unallcrcd  by  a  group  of  163 
nibfitltiitioMS.  Such  equnlions  arise  in  connection 
villi  llie  niodulnr  equations  of  elliptic  functions,  and 
hail  been  previously  studied  by  Hermite.  Klein,  and 
ollicrs.  Klein  linil  pointed  out  that  tlieir  treatment 
should  be  ni.ido  to  depend  upon  the  investigation  of 
the  system  formed  by  a  certain  ternary  qu:irtic,  which 
is  Iransfoimcd  into  itself  by  a  group  of  lUS  substitu- 
tions and  an  arbiirni7  conic.  It  w.is  this  ivhich  led 
Gordaii  to  undertake  his  researclies  upon  that  system. 
In  the  present  p.iper  he  forms  certain  seven-valued 
funcUons  of  the  coefficients  of  the  arbitrary  conic; 
Uio  sums  of  the  powers  of  these  functions  arc,  in 
virtue  of  .1  general  theorem  previously  proved,  ration- 
ally cxprc'sibic  in  teims  of  the  fuiidanicntal  invari- 
ants of  the  system;  and  tlie  fundamental  invariants 
are  rationally  expressible  in  terms  of  the  .sums  of  the 
powers.  The  seven  quantities,  then,  being  regarded 
as  tiie  roots  of  a  given  equation,  the  invariants  in 
question  become  known,  and  the  solution  of  the 
equ.ilioii  is  icilucctl  to  the  problem  of  finding  llic  co- 
eflicienis  of  the  arbitrary  conic  when  the  invariants 
are  sivcn;  the  solution  of  which  prnldem  is  contained 
in  llie  preceding  paper  (No.  177).  The  whole  Investi- 
gation Is  exttenu'ly  long  and  diHicult;  and  Prof, 
uorilan  announces  his  intention  of  recasting  the 
metho<l  by  which  he  obtained  his  results,  and  giving 
a  prceutaliou  of  them  'in  which  every  trace  of  the 
way  in  which  they  were  i cached  shall  have  disap- 
peared.'—(Jfat/».  (inn.,  XX.  4,  1S.S2.)     r.  F.  [178 

PHYSICS. 

Acoaatici. 

Soanda  produced  by  fio'vr  of  liquida.  —  Tito 
Martini  lias  continued  the  researches  of  Savnrt  upon 
the  sound  produced  by  a  stre.-im  flowing  through  a 
circuliir  hole  at  the  lower  end  of  a  long  tube  contain- 
ing liquid.  lie  finds  that  tlie  pitch  does  not  eliange 
gradually,  but  that  a  dednite  number  of  distinct  notes 
ore  heard  successively  as  the  liquiil  column  shortens 
by  the  outflow.  The  pilch  depends  on  the  length  of 
the  liquiil  coliunn  an<l  on  tlie  velocity  of  elTlux.  Tlie 
nuniher  of  vibrations  is  proportional  to  the  velocity 
of  efllnx,  ami  the  sound  is  pure  only  when  the  sound 
of  the  vein  Ls  one  of  the  proper  sounds  of  the  liquid 
column. 

A  column  of  constant  lenglli  gives  notes  In  a  har- 
monic series.  AVIien  the  sound  is  re-enforced  by  ilie 
column  of  air  above,  it  becomes  quite  loud.  If  the 
walls  of  iho  tube  are  prevented  from  vibrating,  the 
sound  ceases.  The  relative  velocity  of  sound  In  dif- 
ferent liquids  may  be  determined  by  finding  the 
lengths  uf  the  cuhiinns  of  liquid  wliich  give  the 
same  note,  and  tlie  results  given  in  the  paper  agree 
very  well  with  determinations  by  other  methods. — 
{Joiivniil  iilnjKiqitc,  Nov.,  1SS2.)     c.  R.  C.  [179 

Vibrations  of  loaded  bar.  —  MM.  ScTjortand  II u- 
gonlot  have  investigated  by  a  new  metliod  the  equa- 
tions of  motion  of  elastic  bars,  and  especially  the 
case  nf  a  bar  cariying  an  additional  mass  at  one  cn<l. 
—  (C'u)/i;'(t»  riri(/ii.i,  Uct.  30,  1882.)    c.  n.  c.         [180 

Determination  of  rate  of  tuning-forks.  — 
Miclielson  lias  devised  a  new  stroboscopic  mclliod,  in 
which  a  fork  —  for  example,  an  xiti  (No.  1)  —  is  eom- 
pareil  with  a  second  ««,  (No.  2),  kept  in  vibration 
by  eleclro-inagnels,  and  which  last  fork  Is  compared 
directly  with  the  seconds  pendulum.  The  whole 
number  of  viiiialions  of  fork  No.  2  is  .'upposed  to  be 
knou  II.  The  fractions  are  found  as  follow.s :  one  prong 
of  the  fork  carries  a  mirror;  and  a  few  feet  in  front 
of  lliis  is  placed  a  Geisaler  tube,  lUuminated  once  a 


second,  as  the  circuit  of  the  induction  coil  in  connec- 
tion witli  it  is  broken  by  the  pendulum.  The  imago 
of  the  tube  itself  in  the  mirror  Is  a  broad  band, 
against  which  the  narrow  flash  is  projected.  The 
number  of  flashes  between  their  recurrence  in  two 
similar  positions  on  the  broad  image  of  tlie  tube 
shows  the  number  of  vibrations  per  second  to  be 
added  to  or  subtracted  from  the  known  whole  number. 

Thus,  If  there  ore  a  ll.ishes  In  one  period,  128  ±  -  Is 

the  true  rate.  As  fork  No.  3  vibrates  contlnuouslv, 
great  accuracy  can  be  secured.  A  mercury  globule 
was  used  In  connection  with  the  pendulum  to  com- 
plete the  circuit;  and,  by  means  of  a  relay,  a  brealc 
was  protlnced  in  tlie  primary  circuit  of  the  Induction 
coil.  A  very  constant  battery  must  be  used  with  the 
electro-maenels  of  the  fork.  The  method  may  be 
simplified  by  dispensing  with  tlic  electric  fork,  nnti 
placing  the  fork  to  be  rated  vcitically.  and  willi  one 
edge  in  the  locus  of  a  microscope  with  cross-lial™. 
The  Geissler  tube  is  placed  horizontally  behind  the 
fork;  and  the  positions  of  tlie  edge  of  the  fork  wilii 
refciencc  to  the  cross-hairs  are  noted.  A  table  of 
mcivsurcmenla  is  given.  —  {Amer.  Journ.  »c-,  Jan., 
188.3.)    c.  II.  c.  [181 

Experiments  'with  resonance  boxes.  —  At  a 
reccnl  meeting  of  tlic  Berlin  physical  society.  Prof. 
Christiaiii  shoucil  a  i/ii,  fork,  which  placed  on  its 
box  gave  a  maximum  of  tone  when  one  side  rather 
th.in  the  other  was  tniTied  to  llie  mouth  of  the  box. 
The  action  seemed  to  he  due  to  the  box  rather  than 
to  the  fork,  though  this  hail  been  rusted  and  re- 
tiincil.  It  was  al'o  found  that  a  singing  flame  tuned 
to  mi^  w.is  sllenreil  when  a  iiif,  resonating  box  was 
placed  horizontally  with  its  mouth  at  the  lop  of  the 
tube,  while  If  the  corresponding  fork  was  placed  on 
tlie  box  no  such  elTect  occurred.  The  same  action 
was  noticed  with  a  resonator;  the  flame  being  silenced 
if  this  was  in  tune  with  the  tlamc,  but  not  otherwise. 
—  (A^ature,  Jan.  4,  ISSa.)    c.  ii.  c.  [182 

Optics. 

Density  of  luminiferous  ether.  —  Note  on  Glau's 
determination  of  the  density  of  the  ether,  by  E. 
Wietlniann.  If  an  error  in  this  estimate  be  corrected, 
the  result  is  measurably  In  agreement  with  lh.it  of 
Sir  VV.  Thomson.  —  (  Ufed.  ann.,  1882,  080.)   c.  s.  n. 
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Whiteness  of  various  souroes  of  light.  —  The 
results  of  a  scries  of  observations  with  an  instrument 
devised  by  Ilelmlioltz.  and  by  liim  named  'leiiko- 
scope,'  Is  given  by  A.  Kdnig.  Tlie  gcncr.d  principle 
upon  which  tlie  Inslnimcnt  depends  is  the  follow- 
ing: A  white  surface  is  illuminated  by  the  light  to 
be  tested;  and  two  adjacent  images  of  this  suif>ice, 
polarized  at  right  angles  to  each  other,  are  observed 
through  a  Nicol's  pri<m  and  a  certain  thickness  of 
quartz  cut  perpendicular  to  the  axis.  With  such  an 
arrangement,  the  two  surfaces  would  appear  of  com- 
plementary colors,  the  tints  being  deleinilned  by  the 
azinuuh  of  IheNicol,  and  the  ilegree  of  satmalioii  by 
the  thinness  of  tlic  quartz  plate.  With  a  thin  plate 
the  two  portions  of  the  fielil  would  always  be  veiy 
unlike;  with  a  vei7  thick  plate,  always  nearly  white 
and  alike;  and,  finally,  with  a  plate  of  interiiiediate 
thickness,  the  siiiiilaiity  would  depend  upon  the 
nziniiilh  of  the  Nicol.  The  value  nf  the  iuimiitb 
which  yields  the  greatest  similarity  when  a  plate 
20  mm.  thick  was  employed  —  and  this  angle  must 
evidently  depend  upon  the  cipJor  of  the  li^ht  used  — 
was  taken  as  an  arbitrary  measure  of  the  whiteness 
of  the  lighL     Tlie  table  characleriziug  various  fa- 
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mllinr  sources  of  light  Is  of  Interest.    The  angle  /3  Is  Heat. 

the  azlmulU  of  the  Nicol's  prism.  Prodoction  of  low  temperatures.  —  After  com- 

8ocBo».                                           ft  paring  llie  vaiiona  methods  for  |)roJuclne  low  lem- 

Peirolcom  flamo  .        ■•■•■• Jl-1'  PornHirc?.  Mr.  It.nwbolliam  concludes  Ihat  lire  nielliod 

S^^«h"'!•"!"'■.*"!'^=.°'^'°.'''^''."°".'  :   :   ■   :   •   ?J1  WHie  cvapor.mi.m  of  ammonia  is  n.eljo.l:  ammonia 

IncnniK-nccnt  electric  lamp  (near  maxiiDDm  of  brigbtnw)!    Il.i  being  preferable  to  (pllier  liquids,  chiefly  on  account 

Arc  llifht about   -0.0  of  lis  lii;;h  latent  heal,  and  high  prcsiiure  at  low  1cm- 

Ma»m-ium  llgbt M.3  pen,tures.—{Joum.  Frankl.  itmt.,  \xiiiv. 'i.)    c.  n.  p. 

bunll|;ui gOu  '           it  an 

(U-ffd.  (inn.,  I8S2,  900.)    c.  8.  n.    [184  „     .    ,      ,     •            ^                                        ' 

Diffraction  in   teleaoopes.  -  A    paper  on    the  ^^a       ?u  t.^^'^^ZrV'.     J ,^''^°"  °!  ^r?^°'^° 

effect  of  diffraction  on  the  appearance  of  a  bripl.t  m    nml  '  ,  m,,X  .n  ^nnh  i  .  M  *",i       '.    ;"'''°'"'"*' 

disk  of  Indefinitely  ijreat  r.-^diu,  as  seen  in  a  tele-  ^oaf  of  fnrn,^  ?^,^n?np^-^    n^^^            ''*=^  "''>  ?',!'"' 

arnnp     l.v    H      Stn.v.>  —  /  It  iV,/     ,11.11      1RS9    inn*  \  "Cat  Of  formation  of  pel cbloric  Bcid.     The  sdnlion 

scope     by    U.    MruNe. -(»,«/.    ami.,  1882,  lOOy  of  the  liquid  monohvdralrd  Mcld  in  one  hnndied  times 

n,     .     ^          ,  ^.„           ^  „   ..         ™           '  Us  weight  of  wnlcr. 11  111°  sets  free  +2(l..ical.     This 

Polarization  of  diffracted  Ught  —  The  mvcsti-  enormous  heat,  which  exceeds  ihnt  of  all  ihe  eommon 

gallon   here   described    relates   to    the    niodlHcation  monohydraled  ncid.«,  explains  the  extreme  difference 

which  pl.ine  polarized  light  undergoes  in  diffraction  which  exists  between  the  aclioii  of  ibi'i  acid  in  Bolu- 

by  a  rctlociing  grating  of  glM«,  of  cnllo<lion,  or  of  Hon,  and  the  action  of  Ihe  monohydraled  acid.    It  is 

speculum  nielal.     It  is  thus  closely  allieil   to  Frub-  found  that  the  inoieciilar  specific  heals  of  solutions 

Hell's  research,  though  of  a  more  general  character.  of  perchloric  acid,  bcliveen  400  and  15°,  can  be  repre- 

The  author,  \V.  Kuni'.',  found  that  wllliin  the  range       sented  by  the  formula, 

of  devittliou,  whuitioliipticai  |)olarization  was  maikpd,  '           273.8      742.2 

the  determinalioiis  of  aziuiutli  verc  not  very  .*alisfac-  c  =  ISu  —  2.3  H j-; 

tory:  hence  attenlioii  was  given  chicflv  to  difference  _  i,„i„„  ,„„„•„„  ,1  „„  <i                             " 

of  ph:i-«e  in  Ihe  two  eoinponcnls.      This  difference  S-i,"^^?:    ,   ,??i         »  .1         .11       .     iiw 

woi  measured  by  a  llabinel  compensator.     All  nf  the  ,,  J'i"  ^'^?''  '  ' ,'!'""""  ?^  ""=  ""''  T^]'?  '"  'liff",*!"' 

results  were  iu  salisfaclory  accird.ince  will.  Iteihv's  «f '^  "'  '"  ''"°"  '''"  >'0  represented  by  .^  ,,ecul,ar 

theory  of  spherical  polarized  wave-surfaces,  by  m  Inch  ^'l^Z^'J^?  ''"??•  "'"'!"'   "J  "'"'  "'"'J^J,^?'""'   ^"'" 

be  cjplaiued  Ihe  phenomena  observed  by  FH.hlich.  °'"''=  "'^"'-  "  Mn'<.  cA.m.  plnj,.,  Oct.,  Ib82.)  c.  il  P 

The  experiments  go  far  to  reconcile  Ihe  coutradiclory  a«_„:i!„  •,.„».       a  ~    lin   1  /           »  t>        '1.. 

results,  obtaine.1  by  experiinenlers,   who,   following  „„f,r?,'^°,  "«?*•- ^  modified  form  of   Kcgnau  I's 

—  Bkes,  have  attempted  ilius  to  detei'mine  he  lelatiou  I "  M™' T  '"" - ''^ ?"  ^•"'l''">'--|'  ^V  ^;  W.  Longuinine 
!  the  plane  of  polarization  to  that  of  vibration  ;  hut  IZll''' '\%TJ  '  "  *P7'fl«^  '"'"h'-  ^'  i^  '"t 
:  the  same  time  Rethy's  theory  seems  to  end   all  L'"^"'  ''f ,?"'",'"    '"•'  Y^'  '*  .'':°Pf "l  '"■«"e^ 

hope  of  deculing  this  interesting  point  by  Ihe  most  }  !„,?^f':  °l  '''"  ^^^:^"\  ',"    V'"^'''  ■  "  .   "'"'r''' 

pnimL^inir  me.-vus  hitherto  suggested. -(iVfcJ.  .in,,.,  ^^"S''  -V,!^?"  "'  ^'•''""-  '',''"   }'^  '•"'o'^""'^'"-  .f" 

1882.1010.)     0.8.  II.                                                   [186  Off"  to  obtain  accurate  res.,  is.  It  IS  necessary  for  the 

',      .    '         .,          ,       ^             T,     T             ,     ,  substance  to  have  a  spherical  form.     When  powders 

EUiptio   double   refraction.  — E.    Lommel    de-  and  similar  substances  are  used,  they  are  placed  in  a 

velops  his  tlieoiy  of  refract  ion,  to  apply  to  Ihc  case  gphero  of  brass,  the  specilic  heat  and  weight  of  which 

of    propagation  of   light-waves  111   n  medium  which  are  known.      This  apparatus  appears  lo  give   more 

roUites  the  plane  of   plarizati<m.     The  cqu.ilions  uniform  results  ihan  Uegnault'8.—(-4nn.  c/iiin.  j)/.t/»., 

yield  a  form  of  Blot's  law  for  rotation  involving  the  Nov     1882)     c  D   r                                                  1192 

^^^^n^  '^u^^r:!':^!!}^^^^^'^'  WT  °nB7  C^a°ee'  o*  chemical  constitution  by  heat  - 

T?r'                '        •                    '                       '  nerr  E.  Wie.fuinn  b.-.s  shown  that  a  number  of  salts 

OaUleoatelescope.  — An  extended  discussion  of  containing  water  undergo  cliemical    change  when 

the  theory  of  this  form  of  telescope,  by  W.  Pschciill.  heateil,   though   the   temperaluio   Is   below    Ihat  of 

—  (Carf'a  reperJ.,  xviii.  OSO.)     c.  8.  u.                   [188  f,,>,|on.     He  has  thus  found    two   new   modifications 

{rhoint/raphy.)  of  the  sulpliaics  of  ziiic  aiiil  magnesium.    The  result 

Photography  as  applied  to  animal  locomotion.  has  interesting  bearings  In  the  determinations  of  tcn- 

—  A  simple  method  of  studying  photograph ically  the  s'o".  and  of  the  beat  of  solution.  —  ( irietf.  ann..  No. 
movement.s  of  animals  is  described  by  M.  (r.  Demeny.  12.)  c.  B.  P.  [193 
In  front  of  the  camera  is  placed  a  rapidly  revolving  Electricity. 

disk,  containing  a  narrow  .sectorial  window.     A  whitn  A   determination    of    the   ohm    in    absolute 

animal  is  selected,  which  moves  in  the  sun  before  a  measure.  —  Notice  was  given  by  A.  L.  Kimball  of 

very  black  background,  best  an  opening  in  a  dark-  the  proposed  redelcmiiiialioii  of  the  ohm;  the  method 

ened  shed.    The  exposures  with  sensitive  pl.itcs  may  to  be  used  being  the  same  as  that  used  by  Prof.  Ilow- 

be  reduced  to  the  ri'uTi  T"^rt  of  a  second,  the  intervcii-  land  In  1870.  cliangcs  being  made  in  the  character 

Ing  intervals  being  sulVicientlv  long  so  that  the  images  and  arrangement  of  tile  npparalus  so  as  to  avoid,  so 

shall   not  bo  superposed.     IJy  knowing  the  rate  of  far  as  possible,  the  repetilion  of  constant  errors.    A 

the  disk,  the  speeil  of  the  animal  maybe  measured  short  account  was  given  of  the  nature  and  iiiipoitance 

from  the  negative.     If  tlic  plate  is  caused  to  move  of  absolute  uieaMireinent  in  geiicrul,  in  which  the 

In  tlie  opposite  direction  to  the  Image  of  the  animal,  derived  units  arc  all  ba-'cl  on  the  fiimlainental  units 

the  exposures  may  be  made  more  frequently  without  of  length,  lime,  and  mass,  and  derived  directly  from 

hur                 'osilion,  as  has  been  done  hv  M.  Mnrey  them,     The  nature  of  the  unit  of  electrical  resistance 

In!                      Mphie  sun  '  ( /.'I  .V(i/iirf,  April  22,  1882).  was  tlicn  noticed,  and  atliMition  called   to  the   fact, 

By   ;_      -,    .  number  of  windows   in  the  disk,  the  that,  iu  the  elictro-niiignetic  system  of  units,  the  unit 

cour»e  01  small,  rapidly  moving  objects  may  be  stud-  of  resistance  hear'-  t"  the  units  of   length  and  time 

led:   for  rxrimple.  the   trajectory  of  a   white  stono  the  relulioii  of  a  velocity.     Mention  was  made  of  the 

thr-                    he  hainl,  or  a  white  paper  attached  to  most  iinteworlliy  methods  that  have  been   used   in 

the                    nee  of  a  carriage-wheel.  —  (Joum.  de  determining  the  value  of  resislaiicc  in  absolute  meas- 

pAy>..  .\:'\..  iS82.)    w.  H.  P.                                  [189  ure,  attention  being  called  to  the  manner  In  which 
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the  units  of  leiigili  and  time  entered  into  the  experi- 
ments. —  {Johns  Uopk.  univ.  sc.  cuuoc.  ;  meeting 
Jan.  3.)  [194 

ENGINEEKINQ. 

Automatic  inspection  of  xailvriiys.  —  The  |ire- 
cise  mf^lhods  r)f  modern  physical  rtsenrch  are  fast 
invading  lhi<  various  liolds  of  praollcal  science,  and 
Fenabling  ns  to  be  more  and  more  Indejiendent  of 
guesswork  every  ye.ir.  Nothing  illustrates  this  more 
forcibly  than  Mr.  P.  H.  Dudley's  dynamometer  car, 
■which  is  drawn  from  one  end  to  the  other  of  any 
raihviiy,  and,  as  it  goes,  rec>rds  automatically  every 
ini]if'rfeclion  existing  in  the  track,  and  at  the  end  of 
the  trip  presents  a  long  roll  of  paper  which  is  a  com- 
plete telltale  in  regard  to  the  ex.ict  state  of  tlio  road. 
Every  bad  joint,  every  defective  r.ill,  every  lack  of 
correct  alignment,  either  vertical  or  horizont.il.  is 
shown  upon  the  diagram  in  such  a  manner  as  not 
only  to  indicate  the  precise  lnoution  of  the  defect, 
but  at  the  same  time  to  suggest  the  reinedy.  The 
dynamometer  car  has  been  employed  upon  a  grcit 
many  of  our  more  important  railroads,  with  the  most 
salUfttCtory  results.  —  o.   I.,  v.  [195 

Rall'way  management  as  a  science.  — Art  first, 
«nd  science  afterwards,  has  been  the  rule  In  all  tech- 
nological pursuits,  to  which  r.iihvays  are  no  excep- 
tion. We  are  fast  accumulating  suHlcient  data  to 
show  that  there  i.<)  such  a  thing  as  a  science  of  rail- 
way n|ior»lion:  and  just  as  soon  as  this  fact  is 
recognized,  this  science  will  llml  a  place  in  our  tech- 
nical schools.  The  Arfhie  fur  elsenhalinweKen,  a 
periiidieal  issued  by  the  Prussian  ministry  of  public 
workit,  announces  that  there  will  be  in  the  winter 
semester  of  the  universities  of  Uerlin  and  lireslau, 
courses  of  lectures  on  railroad  operation,  including 
Btalion  and  train  service,  signalling,  organization 
and  duties  of  employees,  and  railway  mechanism; 
and  also  lectures  on  railway  administration.  Includ- 
ing the  arrangement  of  rates  and  fares,  the  discus- 
sion of  wages,  and  railway  statistics.  A  third  course 
wlU  be  on  railway  law,  and  a  fourth  on  railway  trans- 
portation as  a  branch  of  political  economy.  —  G.  i,.  v. 

[196 
OHEMISTBY. 
{Oenfral,  pfiy*k-at,  and  invrffanlc.) 

Magnesium  carbonate.  —  H.  Beckurts  has  ob- 
tained the  normal  magnesium  carbonate  Mg  G  Oj. 
3  H,0  by  beating  a  solution  of  the  bicarbonate  to 
70°.  From  a  boiling  solution  the  precipitate  thrown 
down  had  the  same  composition  (5  Mg  C  O,.  2  Mg 
(Oil),,  7  n,0)  as  magnesia  alba  prepared  according 
to  Pattlnson's  method.  —  {Chem.  lecL  repert.,xx.  il. 
2,149.)    c.  F.  M.  [197 

Investigations  on  chlorine  and  bromine. — 
Determinations  of  the  vapor  density  of  chlorine  and 
bromine  when  mixed  with  air,  by  C.  Langer  and  v. 
Meyer,  gave  values  corresponding  to  C'l«  and  Br,. 
It  is  propose<l  to  determine  whether  at  liigh  tempera- 
tures these  substances,  like  iodine,  will  give  a  vapor 
density  corrcs]>onding  to  the  half  molecule.  —  {Be- 
HclUe  deuUch.  cheitugesellach.,  xv.  27W.)    c.  f.  m. 

[198 

Congelation  of  solvents.  —  In  experiments  upon 
the  point  of  congel^ition  of  water,  formic  acid,  acetic 
acid,  benzol,  nilro-benzol,  and  ethylen  dibromide,  M. 
Itaonlt  tried  the  action  of  each  solvent  ui)on  two 
hundred  oilier  subslances.  A  solution  of  one  grm. 
substance  in  IIX)  grins,  of  the  solvent  gave  results 
from  which  the  following  law  was  deduced:  A  mole- 
cule of  any  siibslnnce  whatever,  when  dis.solved  in 
KX)  molecules  of  any  lli|uld  of  a  different  lutture, 
lowers  tiic  point  of  congelation  of  the  liquid  U°.U2, 


—  a  value  nearly  constant  for  different  solvents.  — 
{Compteg  rendua,  xcv.  WM.)    c.  F.  m.  [199 

Formation  of  active  oxygen.  —  Results  ob- 
tained by  Moritz  Traiibn  show  th.it  ozone  is  not 
produced  hy  hydrogen  in  slalu  ncwcctidi.  The  hy- 
pothesis of  Iloppe  Seyler.  that  chemical  processes 
which  take  place  within  the  bodies  of  animals  are 
identical  willi  lho<e  resulting  from  putreiaclion,  and 
depend  ui)on  the  presence  of  ozone  produced  by  nas- 
cent hydrogen,  must  therefore  be  incorrect.  In  sup- 
port of  this  hypnlliesis,  nnppc-Scylcr  asserted  that 
nascent  hydrogen  from  palladium-hydrogen  would 
convert  oxygen  into  its  active  condition.  The  author 
finds  that  hydrogen  is  not  evolved  from  the  alloy  ot 
ordinary  temj>eratur>;s,  and  that  instead  of  ozone,  in 
presence  of  water,  hydrogen  peroxide  is  formed. 
Other  results  seem  to  indicate  that  hydrogen  per- 
oxide is  a  product  of  reduction  rather  than  of  oxida- 
tion.—  {Hericlite  deuUch.  ehem.  ffesellscfi.,  xv.  1!421.) 
c.  F.  M.  [200 

Influence  of  pressure  on  the  speed  of  chemical 
action.  —  Prof.  It.  H.  Warder  made  the  following 
remarks:  "Menschutl;in '  has  recently  i>ubli»hed  his 
experiments  on  the  decomposition  of  tertiary  amyl- 
acetate  by  heating  in  sealed  tuhei.  At  15i5°  C,  while 
the  pressure  was  gradually  increased  hy  the  fonuation 
of  amylene,  the  speed  of  the  reaction  wm  found  to 
lncre.ise  until  about  half  the  ether  was  decomposed. 
Menschutkin's  graphical  representation  of  the  prog- 
ress of  the  reaction  h.is  o  point  of  inflection  at  this 
stage.  This  fully  accords  with  tlie  theory  of  'action 
of  mass'  if  we  assume  that  this  reaction,  like  tuany 
others,  is  promoted  by  pressure. 

If  the  speed  of  the  reaction  is  directly  proportional 
to  the  pressure,  and  If  the  lncre.ise  In  pressure  is 
proportional  to  the  amylene  generated,  the  course  of 
the  reaction  should  be  represented  by  the  equation, 

log .:r^- log;  " 


At 


m  —  u„ 

Where  u  is  the  quantity  of  ether  still  present  at 
ony  moment,  to  be  eventually  decomposed  within 
the  limit  of  the  reaction,  »„  is  the  initial  value  of  u  ; 

t  is  the  time  of  action ;  "'"""  is  the  ratio  of  Initial 
m 

to  final  pressure;  and  A  Is  a  constant,  dependent  upon 
the  actual  pressure,  as  well  as  the  absolute  coefficient 
of  speed. 

By  making  m  =  l.Olu,,,  and  A  =  0.04,  we  obtain  an 
equation  which  pretty  closely  agrees  with  Menschut- 
kin's curve.  —  {Ohio  mech.  innt. ;  secL  ehem.  phy».: 
meeting  Jan.  18.)  [201 

(Organk.) 

Caffeine,  theobromine,  xanthine,  and  guanine. 

—  In  an  extended  investigation  upon  the  constitution 
of  these  substances,  Emil  Fischer  examined  many  of 
their  derivatives  and  decompnsition-producta.  Oxi- 
dation of  caffeine  witli  hydrochloric  acid  and  potas- 
sium chlorate  gave  methylurea  and  amalic  acid. 
This  acid,  without  doubt,  was  fonued  directly  from 
dimethylalloxan,  in  a  manner  analogous  to  the  for- 
mation of  alloxantine  by  heating  alloxan  with  hydro- 
chloric iicid.  liy  oxidation  with  nitric  acid,  ain.ilic 
acid  was  converted  into  dimethylallox.mtinc,  which 
formed  cholestroplian  by  further  oxidation.  In  the 
oxid.ition  of  theobromine,  the  resulting  methylal- 
loxan  was  Immediately  clianged  into  the  correspond- 
ing .illoxantitie,  which  giivc  methylparubaiiic  acid  by 
oxidation.  Metliylurea  also  was  idenlilicd  iis  a 
product  of  the  oxidation  of  theobrominu.  As  the 
decomposition-products   of   xanthine,    alloxan    was 

>  Ber.  oliem.  ccaullnb.  xt.,  Un-HM. 
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recognized  by  convernloti  Intn  alloxsntlne,  and  urea 
was  found  in  the  mother  llqiion.  from  bromcaSeiiie 
the  amido-,  ethoxy-,  and  hydroxy-deriviitlves  wore 
proi'ircd;  and  from  the  lironiino  addition-product  of 
iiylioxyi-affoino,  dleilioxylivdroxy-  and  dlinellioxy- 
iiydroxycafleiiic.  When  treated  witli  liydroi'hloric 
acid,  diethoxyliydroxycaffelne  wai  converted  Into 
apocafTein,  which  formed  caffuric  acid,  C'„  H.,  N,  O7, 
by  Ivoiling  with  water.  By  treatment  willi  cold  liy- 
driodic  acid,  caffuric  acid  gave  liydrocalTiiric,  from 
whicli,  l.>y  decoui position  willi  b.iHuni  liydrale, 
metliylliydantoin,  nielliylurea,  and  carbonic  dioxide 
were  obtained.  The  formation  of  metliyliyldantoin 
is  regarded  by  tlie  autlior  of  great  importance  in  ex- 
plaining ibo  CDiistiliition  of  cafl'eine.  Tills  substance 
must  contain  Icside  the  mcthylnrea  residue  the 
carljon-nitrogen  group  of  m»lliyibydantoin.  In  the 
prepaiation  of  apocaflfeiuc.  the  formation  of  anolher 
3Uli*tiincp,  hypocaffeinc,  w.is  observed,  wliicb  gave 
catfollne,  0%  H,,  N,  O,  when  warmed  witli  basic  ace- 
tate of  lead.  Caffolinogave  mcthyhirea  by  reduction 
and  by  oxidation  with  potassium  ferrocyanide,  po- 
ta*-iiim  permanganate,  and  cliromic  acid,  reapect,ively 
ineiliyloxamic  acid,  dimeibyloxamid,  and  cholestro- 
plmn.  'I'lie  .slructuie  of  caffoline,  b.ised  upon  the 
method  of  its  formation  and  its  decomposition-prod- 
ucts, would  be  analogous  to  that  of  cholestropliaii,  — 

CatToline.  CholcMtrophan. 

110  -  lie  -  N  —  CU4  oc'  — N— OHj 

(X>  CO 

\     /  \     y 

Cnj-NH  — C  =  N  OC  =  N— CHj 

By  heating  xanthlne-silver  witli  metliyl  iodide,  a 
methyl  group  was  introduced  with  tlie  formation  of 
theobromine;  wliicli  is,  tiiereforc,  dimctliylxantliine, 
caffeine  being  the  trimethyl-derivative.  The  intimate 
relation  existing  between  tlie  plant  b.ises  caffeine 
and  theobromine,  .tnd  xanthine  and  guanine,  which 
occur  In  animal  excretions,  would  seem  to  indicate 
that  these  bo<lies  are  formed  in  organisms  by  the 
same  chemical  process.  The  following  structure- 
formulae  were  proposed :  — 

Xftflthltlr. 

HN  — CH 

I         II 

0         C  — NH 

\ 

I  I  CO 

/ 

HN—  C  =  N 


CH] 


Thoobrunilne. 

CalTetne. 

-  N  -  CH 

OUj 

—  N 

-CH 
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(.^nn. '2«r.  cAeni.,  215,  253.)    c.  f.  m.  [202 

Synthesis  of  urio  acid.  —  By  heating  a  mixture 
of  one  part  glycocol  with  ten  parts  urea  at  2(X)-230'', 
HorbiK'newslci  obtained  a  substance  which  proved  to 
be  identical  in  Its  composition  and  reactions  with 
acid.  —  {B^chU  lieuUch.  client.  gtMllach.,  V>, 
I)    c.  P.  M.  1203 


Action  of  fomric  acid  on  arotnatio  amines.  — 
Results  obtained  by  G.  Tobias  show  that  formic-acid 
derivatives  of  aniline,  o-  and  p-  toluidine,  a-  and  jS- 
naphtaline,  ('an  be  obtained  with  greater  ease  than 
the-  i:orre!.pondinK  ncet-compounds.  Sodium  com- 
pouuils  of  formortho-  and  formparatoluidine  were  ex- 
amined. —  (Uerichte  deultcK  chem.  gearlUclt.,  15. 
2443.)    c.  P.  M.  [204 

Second  anhydride  of  mannite.  —  When  nian- 
nite  was  submitted  to  dry  dUtill.ation  in  vacuo,  M. 
Fauconnier  observed  the  formation  of  a  sirupy  body 
having  the  composition  C,,  H,nO,.  A  study  of  its 
rcactiims  showed  that  it  contained  no  carbon  atoms 
united  by  more  than  one  bond;  but  whether  the  two 
remaining  hydro.xyl  groups  were  primair,  secondary, 
or  tertiary,  remained  to  be  determined.  —  (Comptes 
rendiis,  1)5,  W\.)     c.  P.  M.  (205 

Some  derivativeB  of  morphine.  —  That  mor- 
phine contains  at  leiv*t  one  phenyl-liydioxyl  group, 
was  shown  by  Si.  Urimaux,  who  rmiverted  it  into 
codeine  by  heating  it  with  sodium  etbylate  and 
methyliodide.  Codethyiine  (ethyl  morphine)  was 
formed  when  ethyl  io<Jide  took  part  In  this  reaclion ; 
and  by  the  use  of  alkyl  iodides,  in  general,  a  series 
of  derivatives  was  suggested.  Ethyleu  climorpliine 
was  obtained  with  ethylen  iodide.  When  sulphuric 
acid,  in  excess,  was  added  to  a  solution  of  morpliine  in 
glacial  acetic  acid  with  a  small  quantity  of  nieihynl  or 
methylenaceto-clilorhydrine,  a  pur|ile  color  appeared 
In  the  solution,  possibly  due  to  the  formation  of  the 
base  C'H;CiiHi  ,'SO,  (melhvlen  morphine).  —  (Ann. 
chim.phy».,  27,  27-3.)     c.  f.  ii.  (206 

METAl.I.nRQY. 

Treatment  of  copp«r  ores  at  Spencevllle, 
Cal.  —  The  ore,  which  is  fine-grained  pyrites  In  a 
sort  of  chlorite  slate,  is  broken  into  small  lumps  to 
prepare  it  for  masting  before  being  hoisted  to  the 
surface.  It  is  then  dumped  on  a  few  sticks  around  a 
loose  brick  Hue,  layers  of  brush  are  put  on  at  inter- 
vals with  the  ore,  sail  is  distributed  through  the  pile, 
tank  residue  placed  on  the  top  to  exclude  tlic  air,  and 
the  heap  is  then  fired.  The  |>eriod  of  roasting  lasts 
six  mouths.  Tbere  are  fifty  leach-vats,  with  a  capacity 
of  120  tons  of  roasted  ore ;  the  leaching  is  hastened  by 
boiling  with  steam,  and  the  copper  Is  precipitated  by 
scrap-iron.  Forty-two  tons  of  85%  copper  cement  are 
shipped  monthly;  eight  months'  supply  of  ore  Is  always 
kept  on  hand.  There  are  now  12,000  tons  roasting.  — 
(Afiii.  and  «c.  press,  Nov.  18,  l^%)  B.  11.  11.  (207 

Bull's  process  for  Iron-smelting.  —  This  pro- 
cess consists  in  charging  tlie  iron-ore  and  flux,  usu- 
ally limestone,  without  any  solid  fuel,  gas  being  used 
instead;  tiighly  heated  air  is  also  introduced  in  sufB- 
cient  quantity  to  burn  about  ten  per  cent  of  the  ga*, 
and  to  give  high  enough  heat  to  melt  the  charge. 
The  gases  rising  llirough  the  ore  are  carbonic  oxide 
and  hydrogen,  witli  the  nitrogen  from  the  air.  The 
usual  zone  of  gasification  of  the  iron-bla^t  furnace  is 
wanting,  leaving  only  the  zone  of  reduction,  carbu- 
rizatiou,  and  fusion.  —  (i/iii.  and  ac.  pre»»,  Nov.  18, 
\9&L)     B.  u.  R.  (20e 

OBOLOOY. 

Surface  geology  of  the  vicinity  of  Balti- 
more. —  The  principal  features  of  the  Italllmore 
area,  accoidlni;  to  I',  it.  Uhlor,  are  expressed,  first, 
in  the  hard  rocks  of  the  archaean  age;  second,  in 
bro.id  beds  of  softer  Jurassic  rocks;  and,  third,  in  the 
superficial  drift  material*.  The  first  series  includes 
the  Laurentiaii  system,  the  cliloritic  and  serpentinic 
series,  and  the  overlying  mica  .cellists  and  qunrtzites. 
These  ancient  terranes  are  exposed  in  plateaus,  which 
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have  b«cn  shaped  by  erosion,  and  hove  a  height  of 
from  300  to  .'>00  feet.  Altlioiigh,  in  general,  sirailnr 
to  tlie  archiieaii  of  oiher  reglims,  yet  Ihey  are  especi- 
ally rlcli  ill  horiililenilic  and  pyroxenic  roclts;  while 
the  liiglily  fuld:>pathic  varieties  are  cunlineil  to  a  few 
lociilitiea,  anil  are  usually  .iccesslble  only  at  low 
levels.  Baltimore  lies  on  the  cistern  marcin  of  the 
broad  .ircliacan  belt,  cxtemling  from  Canada  to 
Georgia,  and  having  the  north-norlh-east  trend  of  the 
Atlantic;  seaboard.  It  is  unbroken  westward  to  the 
tria'<sic  area,  and  is  involved  in  a  scries  of  well- 
m.irkeil  folds  wliicli  nlUiined  their  maximum  develop- 
ment ill  llie  Jurassic  period. 

In  llic  liallimoro  area  no  formations  intervene  be- 
recii  the  archac.-in  and   the  Jurassic;  and  the  last 

represented  only  by  its  highest  member,  the  Weald- 
en.  It  reaches  from  Elkton,  in  Cecil  Co.,  to  beyond 
Washington,  D.  C,  Willi  an  .iccessiblo  breadth  of 
about  lliiity  miles.  It  rests  directly  upon  the  archae- 
an,  aiul  U  overlaid  at  various  points  by  the  creta- 
ceous, tertiary,  and  post-tertiary;  although  in  the 
vicinity  of  llaUiiunro  it  is  covcri-d  only  by  the  drift 
deposits.  The  lliieliness  of  tlio  Wealilen  is  not  les.s 
tlia>i  ."iOU  feet,  consisting  chioUy  of  sandstone  with 
beds  of  clay  and  gravel,  all  derived  from  the  nrcliae- 
an,  and  containing  vegctiible  fossils  in  abundance; 
although  only  one  animal  has  been  found,  the  Astro- 
don  Jiihiistonii  Leitly,  a  reptile  supposed  to  be  iclat- 
eil  10  the  Iguanodon.  —  [Johns  Uopk.  units,  circ,  Feb., 
1SS3.)    w.  o.  c.  [209 

Lithology. 

The  bomblendic  granite  of  Qulncy,  Mass. — 
Mr.  Doil:;c's  paper  is  valuable  as  showing  in  a  con- 
venient foiin  the  distribiilion  of  the  gr.iiiite  and  its 
ndjaci'nt  ruclo.  The  only  other  tiling  nesv  in  the 
paper  is  Iho  .-issuniplioii  of  two  different  granites  in 
the  area  mapped,  for  which  he  advances  no  evidence, 
although  other  observers  have  in  general  regarded 
them  .IS  local  modlfieations  of  each  other.  The  paper 
is,  moreover,  by  no  means  an  adcquati!  representation 
of  what  Is  known  regarding  the  '  Rcl.itions  of  the 
Henevian  iirgillites  and  a^tsociated  rocks  at  Uraintreo 
and  vicinity;'  for  the  author  doe^  not  show  the  rela- 
tion of  the  known  prinidrdial  arglllite  to  any  other 
rock  (work  that  had  been  done  before  by  others),  but 
only  the  relations  of  some  which  he  has  assumed  to 
be  pi'iinonllal.  That  these  argillites  are  all  of  tlie 
same  age,  there  is  good  reason  to  doubt;  for  In  the 
Boston  basin  certain  of  these  are  found  associated 
with  conglomcrules,  uneonformably  overlying  other 
argillites,  and  holding  pebbles  of  the  latter.  These 
two  ililToicnt  classes  of  arpillites  differ  from  one  an- 
other in  their  lithoiogical  characters;  and  that  differ- 
ence, coupled  with  the  association  witli  conglomerates, 
occurs  in  Mr,  Dodge's  so-called  Meneviari  arglllites. 
—  (ylmer.  joiini.  «c.,  Jan.,  1883.)    m.  e.  w.  [210 

Xeteorltos. 
The  Iiodran  meteorite.  —  The  microscopic  and 
geni'ral  ch:ir.irtors  of  this  meteorite  which  fell  at 
Lodian,  India,  Oct.  1,  ISiiS.  were  quite  fully  described 
bv  Tscheini.'ik  in  IH70  ISilzitii'i^h.  iik-itil.  irisneimch, 
Wien,  ItiTU,  Ixi.).  Dr.  St.nn.  lleunier  finds,  on  study- 
ing a  section,  that  it  appears  to  be  composed  of 
bronzilo,  olivine,  pyrrhotiie,  ehromite,  and  grains  of 
melallle  iron.  If,  however,  a  chip  is  heated  and  then 
suddenly  plunged  into  mercury,  the  silicates  fall  to 
plcce«,  while  the  mi.'tallic  iioriion  is  seen  to  form  a 
very  line  netwoik  or  s|,onge-like  mass.  Tills  network 
is  the  same  a<,  hut  flner  Oiaii,  that  formed  by  the  iron 
In  the  celebrated  I'allas  meteorite,  to  which  this  is 
allied.  Dr.  Meunler  regards  the  Lodran  meteorite  as 
a  true  Bandstone,  having  a  metallic  cement.    The 
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metallic  portion  was  evidently  posterior  to  the  accu- 
mulation of  tho  silicate  grains,  which  must,  before 
their  cementation,  have  formed  a  true  meteoric  sand, 
ilo  does  not  regard  water  action  necessary  to  produce 
such  a  sand,  but  thinks,  rather,  that  it  was  produced 
by  volcanic  action.  —  \Comples  rvndus,  scv.  1170.) 
M.  E.  W.  [211 

Two  Japaaese  meteorites.  —  Dr.  Edward  Divers 
describes  two  meteoric  stones  supposed  to  have  fallen 
in  Japan  about  LW  years  .igo.  They  arc  covered 
largely  with  the  thin  black  fused  coating  common  in 
meteorites,  but  In  the  interior  arc  light  gray  in  color, 
earthy,  )>orous,  somewhat  soft,  and  Interspersed  with 
particles  of  iron  and  pyrohotile  (troilitc).  The 
chemical  analysis  is  as  follows:  — 

Sp.  gr.,  3.02  Al 1  00 

r — -  Na 0  72 

0 33.18  Mn.     .    .    .    O.r.7 

Fe 20.  Hi  cr 0,28 

SI 17.15  sn.  ) 

Mg.      ...  14.02  C     i     ■    •     •    •'• 

S.    ....    2.15  p!    '.    .    .    .    0.15 

^l:\  ■  ■  ■  !•«»      *'' ^ 

Or 1.30  Total  .    .  flO.Cl 

This  is  the  common  composition  of  tlio  cliondritic 
meleorites.  —  {Trana.  agiul.  toe.  Japan,  \.  190.) 
M.  K.  w.  [212 

The  meteorite  of  Mooa.  —  Attention  is  called  by 
Mr.  E.  Diill  to  the  form  .-xud  surface  of  tills  meteorite, 
tliinkiiig  that  It  fell  in  a  region  that  with  otiier  mete- 
orites foims  a  remarkable  zone  of  falls.  —  {VerhiniiU. 
k.-k.  rjeol.  relchsanat.,  1SS2,  139.)    M.  e.  w.  [213 

MINERALOGY. 

Mispickle. — As  a  rcsullof  simultaneous cr}-stallo- 
graphic  and  chemical  investigations,  A.  Arnruiii  and 
C.  Baerwald  h.ive  sliown  that  the  prismatic  angle  of 
this  mineral  varies,  and  is  ,"icconipaiiied  by  n  corre- 
sponding variation  in  sulphur.  For  an  increase  of 
0.00001  in  the  axis  a  there  is  an  inciea.«e  of  0.02-;0  %  S, 
the  Icngtli  of  the  axis  il  in  the  varieties  Invpsligaled 
varying  from  O.0TO02  to  O.C'WW,  and  the  bulpliur'con- 
lentfiom  IS.Oil  Yr  to 22.472  •i.  Thus  Ihcmineialdoes 
not  possess  a  constant  eoniposilion,  but  varies  in  such 
a  way  as  to  have  a  deriiiitc  effect  upon  the  prismat- 
ic angle.  —  (Zci(»(7ir.  Jrrj/^t.,  vli.  337.)     s.  I.,  p.     [214 

Minerals  from  Juliane-haab,  southern  Green* 
land.  —  The  following  minerals  have  been  described 
and  analyzed  by  Job.  Lorenzen:  — 

HicrocUne  fet(himr. 

Ar/rcihoniic.  This  occur*  In  dark  cleavnble  masses, 
hardness  5..5,  G.  3.4-t,  showing  brilliant  prismatic 
cic.ivnge  at  an  angle  of  124°  22';  aNo  grayish  and  of 
a  more  decomposed  appearance.  Chcnilrai  analysis 
of  tho  dark  cleavable  variety  showed  that  the  iron 
was  nearly  all  present  as  protoxide.  The  nnnlysis 
agreed  with  the  formula  11  USiO,i-f-  K,  (J,,  showing 
that  the  mineral  holds  a  position  among  tlio  amplii- 
boles  which  contain  a  small  quanliiv  of  ^esquio^ides, 

Aini'imalile.  A  mineral  resembling  the  above, 
with  prismatic  angle  114°,  G.  ".SO,  is  regarded  as  a 
distinct  species,  but  no  analysis  is  given. 

Ae;iirine.  This  mineral  beciiis  with  arfredsonife, 
and  is  to  be  distinguished  by  the  !,trintion$  pariiUcl 
to  the  prism;  prismatic  angle  «(.°  58',  hardness  0.5-0, 
and  G.  3 IKJ.  Clieniical  analysis  showed  that  tlie 
Iron  exists  mnslly  as  fesquiiixide/and  gave  the  for- 
mula Na,  U"K*>^/Si  ,0,„;  or,— 

2Na,  SIO,      1  (cnFe  =  9    3 

u"  SI  o,     \,  where  \  r\ '  r^r  1  ,  : , , 

R"*Si.,0,J  ^Al,.Fe,-l.lI. 
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As  will  ))c  seen,  Uie  minemi  Is  a  little  too  basic  for  a 
bi-silicatc. 

Sntlultle.  This  niiiipral  is  alivnys  colored  green, 
arliin^.;  from  Inclusions  of  nrfrerlsonite.  Tlie  crystals 
arc  (lo<l>r<;alicili'i\l,  usually  about  the  fize  of  n  pea; 
linnlnuss  "(.."V-Ci,  G.  'l.'M.  Tlic  niinor.il  ilcconi|ioseil  by 
aciils,  anil  tillered  from  the  iinilecoTnpo.ved  inclusions, 

gave  upon  analysis  Ibc  formula  j  „  v»    aI    Si    O 

NcplieHne.  This  occurs  in  lic.\agun;il  prl^ms,  sel- 
dom Ini'St-r  tlinii  n  linzcl-nut,  terminated  by  a  plna- 
colil ;  also  missive,  accompanied  by  the  foregoing 
mini'iaU.  (J.  of  crystals.  i.iV);  massive,  2.(1;}.  Tlio 
results  of  analysis  g;«ve  the  formula  U^AI.ySl<0.; 
wliloh,  nllliou'.;li  onre  iiccepled,  lias  now  given  place 
to  til'!  more  ciimpHcitcil  If.  Al,  .Si,,  O  , ,. 

£iuH'i(ytc  occurs  ciyslallized  and  iu.-u<sive.  The 
crystals  .show  a  !j;rent  number  of  planes.  Hardness 
6.0,  U.  i.b'i.  The  liuthor  has  determined  the  oxides 
of  the  cerium   metal-',   auidunling   together  to  2.27 

&r.  Hi!  aUo  finds  an  unusually  large  (luantltV  of 
a,0=l.').tH)p.  c,  and  1.1)1  p.  c.  CI.  The  formula 
deduced  from  the  analysis  varies  from  that  of  Itam- 
inolsl'eii:,  and  llie  large  percentages  of  Na,  O  and  CI 
may  be  duo  to  inclusions  of  sudalite. 
*  JJecrlle.  Thi<  mineral  as  occurring  In  Greenland 
Is  de5Ciil>cd  for  the  first  time.  It  occui-s  both  massive 
and  crysialliue,  the  crystals  much  striateil,  and  ter- 
minations usually  wanting.  Lustre,  metallic;  color, 
black:  liarilne»s,  fi;  and  G.  4.05.  The  results  of 
analysis  gave  SiO,  20-«>  Fe.Oj20..30,  FcOaJ.SO, 
MiiO  ].»-,,  CaO  13.71,  H,  01.00=  100.08,  giving  the 
formula, — 

f2Ke",SiO,  ) 

<    C:i,Sio,     > -f-H,0;  or,  HCaFe",  Fe"Si,0,. 

i    Fe",SiO,  ) 

LeiHilolite.  This  occurs  in  white  shining  laminae, 
of  liarilni'ss  2..'i,  G.  2.S1.  The  analysis  Is  pccidiar  in 
€ontaliilu5  no  fluorine,  a  very  large  quantity  of  alka- 
lies, ami  only  one-half  the  usual  quantity  of  alumina. 
Ildo«8  not  .-tgrec  closely  with  any  dcfiiiite  formula. 

HU'rnnliuiiiiic.  Under  this  name  a  new  mineral  is 
ilcscribed,  of  a  brown  color,  hardness  4,  G.  3.3S.  It 
occurs  cry-tallizeil  ami  massive.  The  crystals  are 
much  curved,  and  are  referred  to  the  hexagonal 
Bin.  The  composition  Is  complicated,  as  will 
seen  from  the  following  analvsls:  Ta, O,0.i»7, 
'SIO,27.!fcj.  Th  0,7.09,  Fe,Uil».71.  AljO,2.41, 
re,O,lit.00,  (La  Di),  0,17.04,  MnO4.20,  Ca0.3.oe, 
K»,  07.H5).  n,0  7.i8  =  Vi8.38.  Disregarding  the 
Ta,  Oi,  thcM!  v.ilues  agree  quite  closely  with  the 
/ollowliig  formula:  Najir'H",  (SiTh).  0,„  3H»0. 
Tlie  author,  however,  making  use  of  the  old  form  of 
the  oxi'le-»  (  riiO,  CeO,  elc),  could  see  no  relation 
between  the  metals  preitent,  and  does  not  attempt  to 
deduce  any  formula,  reserving  that  till  more  .analyses 
are  mide.  —  {Min.  iiimj.,  v.  40.)     8.  L.  P.  (215 

METEOBOLOOT. 

Popular  wreather  prognostios.  —  A  paper  by  R. 
Abervromby  and  \V.  Slariiott  has  been  read  before 
the  English  ineteorolo.:;ical  society,  which  '"explains 
over  a  liundreil  prognostics,  by  showing  that  they 
make  their  appearance  in  definite  positions  relative 
to  the  areas  of  high  and  low  atmospheric  pressure 
•hown  In  ayiioptic  cliarts.  The  method  adopted  not 
only  oxplaiiis  many  which  have  not  hitherto  been 
acciuinleJ  tor,  but  enables  the  failure,  as  well  as  the 
8uccef»s,  of  any  promosllc,  to  be  traced  by  following 
the  history  of  the  weather  of  the  day  on  a  synoptic 
chart.  The  forms  discussed  are:  cyclones,  anti- 
cyclones, wedge-shaped  and  straight  isobars.  The 
WMllirr  in  the  last  two  Is  now  described  for  the  first 


time."     The  paper  has  not  yet  been  published  In  full. 
—  (iVn/urc,  .Ian.  4,  ISSJ.)     W.  u.  |216 

Observations  at  Geneva  and  Great  St.  Ber- 
nard.—  The  moteorolo"iral  rc.-.ooiie  for  ISvSl  by  M. 
Kaminerraann  is  an  admirahle  model,  worthy  of 
imitation  by  those  who  publi^h  similar  observations. 
The  diurnal  v,aiiallons  In  temperatiuc  and  vapor  ten- 
sion are  expressed  aiialyllcally  by  Ucs>-ers  furmula. 
The  anipliludo  of  b:ironielric  changes  al  Geneva  cx- 
ceedcil  that  at  St.  Uernai'l  by  1.14  mm  ,  wliilo  the 
rainfall  at  the  latter  station  was  more  than  tine-lhirU 
greater  than  that  at  the  former.  It  woul'l  he  an  Im- 
provement if  the  meteorological  year  a'lopled  coin- 
cided with  the  civil  year  instead  of  begiiiniiig  with 
December.  —  (/IrcA.  so.  phys.  ual.,  Dec.  10,  iss;2.) 
w.  o.  1217 

PHYSICAL    OEOORAPHY, 

Depths  of  the  sea.  —  Dr.  Georg  v.  Doguslawski 
has  prepared  the  following  table  of  the  greatest  trust- 
worthy depths  found,  up  to  1882,  iu  lite  .".evenil  occaua 
and  seas: — 
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Flayas  and  playa-Iakes.  —  L  C.  Hussell,  of  the 
U.  S.  geol'jglcal  survey,  describes  the  abandoned 
shore-lines  and  shallow  nct-weaiher  lakes  of  the 
Utah  desert  region.  The  deposits  f'prmcd  in  the  old 
lakes  are  of  two  kinds:  first,  those  fiirincil  in  biond, 
open  basins, — soft,  fine,  creenish  saline  clays,  lena- 
cluus  when  wet,  and  commonly  faliiraled  with  alka- 
line water   a  few  feel  below  the  surface:   tecond. 
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deposits  of  small  biuins  without  outlet,  —  fine,  loose, 
light-yellow  silt,  white  when  dry.  In  both  of  these, 
the  coarser  beds  wcdce  out  away  from  their  source. 
The  old  riaya  beds,  indieating  a  time  of  desiccation, 
may  be  covored  with  true  lake-bods,  showing  a  more 
moist    climate.  —  (Pop.    tc.    montlilij,    Jan.,    ISS:!. ) 

W.  M.  D.  1219 

QEOOKAPHY. 

(.)i-f«f.) 
Nelson's  ezplorationB  in  the  Tukon  delta. — 
The  long  residence  of  Mr.  E.  W.  Nelson  at  St. 
Michaels,  Norton  Sound,  Alaska,  and  the  larse  col- 
lections obtained  there  by  him  for  the  NivtionnI 
museum,  are  inhalers  generally  known,  not  only  to 
those  immediately  interested,  but  also  to  the  general 
public.  His  report  bos  been  anticipated  with  much 
Interest.  Unfortunately  a  too  enthusiastic  applica- 
tion to  study,  on  his  return,  acting  on  a  constitution 
Serhaps  somewhat  weakened  by  past  hardships,  pro- 
nced  Byrai)tom9  which  ronderetl  a  change  of  scene 
and  climate  Imperative  as  a  preventive  of  worse 
evils.  Mr.  Nelson  is  now  recuperating  In  Colorado, 
knd  is  still  working  on  his  report,  which  will  appear 
among  the  professional  papers  of  the  signal-corps 
of  the  U.  S.  army,  but  will  be  somewhat  delayed. 
During  his  service  as  signal-corps  observer  at  St. 
Michaels,  he  took  part  in  several  long  sledge  expe<Ii- 
Uons  over  little-known  parts  of  the  Yukon  delta, 
and  was  able  to  gather  a  large  amount  of  informa- 
tion on  the  geography  of  an  area  in  regard  to  which 
no  authentic  data  are  on  record.  This  information 
Is,  of  course,  of  an  approximate  nature  only;  but, 
such  &-1  it  is,  it  forms  an  important  and  valuable 
addition  to  our  knowledge.  Most  of  Mr.  Nelson's 
notes  were  placed  In  the  hands  of  the  authorities  of 
the  U.  S.  census,  and  form  the  larger  proportion 
of  the  new  information  contained  in  the  map  of 
Alaska  lately  issued  by  that  office.  Pending  the 
publication  of  bis  complete  report,  ho  bos  prepared 
a  brief  account  of  the  most  important  of  his  expe- 
ditions made  in  December  and  January,  1878-79, 
which  has  just  appeared  in  the  proccedlncs  of  the 
Royal  geographical  society  of  London  (November 
nutnbef),  together  with  a  map  embodying  his  addi- 
tions to  the  geography  of  the  Yukon  delta.  The 
journey  in  cjuestion  extended  from  St.  Michaels  along 
the  coast  to  the  trading-post  nf  Andreievski,  at  the 
norlhernraoBt  mouth  of  the  Yukon,  thence  by  the 
Kusllvak  mountain,  across  the  delta  to  the  vicinity 
of  Cape  Kuniiantzoff,  then  near  the  coast  and  par- 
allel with  It  to  Capo  Vancouver,  and  around  to  the 
mouth  of  the  Kuskokvim  River,  the  western  bank 
of  which  was  traversed  .some  fifty  miles  northwartl ; 
then  the  party  struck  across  the  porlajie  to  the 
southern  bend  of  the  Yukon,  which  was  descended 
to  Andreievski,  after  which  the  original  route  was 
followed  to  St.  Michaels.  Among  the  more  impor- 
tant features  developed  were  the  form  of  the  const 
about  Cape  Rumiantzoff;  tlie  nuiiiber  nnd  approxi- 

i  mate  position  of  the  streams  and  inlets  entering  the 
coast  between  that  point  and  the  mouth  of  the  Kus- 
kokvim; the  insulation  of  Cape  Vancouver,  which 
forms  part  of  a  large  island  separated  by  the  large, 
newly  named  Halrd  Inlet,  and  two  broad  but  proba- 
bly shallow  channels  from  the  mainland;  and  the 
approximate  location  of  numerous  Inland  lakes, 
streams,  and  villages  of  natives.  Numerous  ethno- 
logical details  appear  In  the  narrative.  The  island 
off  Cape  Vancouver  has  appropriately  been  named 
Kelson   Island,  and  a  bay  north  of  it   Hazen   Bay, 

'  after  the  present  enlightened  heatl  of  the  signal- 
corps,  who  has  done  so  much  to  promote  research  and 
exploration  in  these  northern  regions,    w.  h.  o.    |220 


(XorlA  Am^rirn,) 
March  of  th«  centre  of  our  population.  —  This 
question  is  discussed  by  I,.  Simonin  on  the  basis  of 
our  census-reports;  of  which  he  says,  "  Four  or  five 
years  are  given  to  discussing  the  data,  formulating 
tlie  results,  and  illu.strating  them  with  splendiil  m.'ips, 
makinganiinilicrof  m.-igiiificent  folio  volumes,  tthich 
are  distributed  very  generously."  After  describing 
the  exceptionally  rapid  growth  of  population,  and  the 
westward  advance  of  its  centre  at  the  rate  of  fifty  miles 
a  liecade  from  the  Chesapeake  in  17(10  to  Cincinnati 
In  18.S0,  he  asks,  "  When  will  the  centre  of  population 
agree  with  the  centre  of  surface,  and  what  will  the 
[)Oi)ulation  be  then?"  The  answer  is:  in  .3liO  years, 
or  in  'J'itK)  A.D.,  this  change  will  be  accomplished, 
with  a  tot.-il  of  1,600.0(10,000  souls, —  mort>  than  the 
present  estimated  population  of  the  world.  There  Is, 
of  course,  much  chance  of  errrir  in  the  calculation. 
It  was  objected,  that  .\frica  miglit  some  day  turn  nway 
the  tide  of  emigration  from  the  United  States;  but 
M.  Simonin  thinks  it  will  not  be  Africa's  turn  till 
America  is  filled,  and  that  It  will  never  offer  the 
opportunities  found  here.  It  was  further  objected, 
that  Cliinese  Immigration  might  vitiate  the  calcula- 
tions. M.  Simonin  answers,  that  this  source  of  increoj^e 
has  been  but  small,  and  is  now  stopped  by  law.  Emi- 
gration from  the  United  States  is  not  considered 
BufBciently  probable  to  affect  the  result.  —  (Bull.  nor. 
i/tiogr,  I'aris,  1882,  5.57. )    w.  M.  o.  [221 

(Kwopt.) 

Finland.  —  Max  Buch  preQxes  an  historical  account 
of  the  political  comlition  of  Finland,  with  a  brief 
description  of  the  country.  ( )n  the  north-west,  where 
highest,  two  peaks  rise  to  about  2,000  feet  altitude; 
thence  to  the  south-east  the  country  descends,  the 
heights  generally  wooded,  and  the  valleys  well  culti- 
vated. The  numerous  lakes  are  mostly  n.irrow,  and 
are  dotted  over  with  countless  little  wooded  islands. 
Of  tliese,  Lake  .Saimu  serves  a*  a  type,  extending  from 
latitude  1)1°  to  114°,  and  yet  often  no  wider  than  an 
ordinary  river.  Uesides  these  larger  lakes,  there  are 
coimtless  smaller  ponds,  often  .separated  only  by  nar- 
row necks  of  lan<l.  The  streams  are  rapid,  with 
numerous  falls;  those  of  the  Iniaira,  the  outlet  of 
Lake  S-nima,  being  renowned.  The  shore-line  is 
deeply  indented,  giving  many  harbors,  which  are 
further  jirotected  by  a  fringe  of  plentiful  islands. 
The  climate  is  relatively  mild,  the  average  tempera- 
ture of  Abo,  on  the  southern  coast,  being  4.0°  C, 
and  that  of  the  northern  coa^t  —2.0°  C.  In  climate 
and  vegetation  Finland  differs  less  from  Italy  than 
from  southern  Greenland,  though  In  the  latitude  of 
the  lost-named  country.  The  p<ipulation  is  about 
2,060,000,  with  40,000  more  women  than  men.— 
(.Iii-vion'/,  188'.',  910.)     -w.  M.  D.  [222 

Hungarian  census.  —  Tables  and  charts  prepared 
by  Ignaz  Ildtsek  from  the  census  of  1880  show  a  total 
population,  under  the  Hungarian  crown,  of  15,642,000, 
with  2:J0,00O fewer  males  than  females  (1,0110  to  1,031); 
a  total  area  of  824,l.i00  o  kilometres ;  and  an  average 
of  48  inhabitants  to  the  a  kilometre,  —  an  average 
increase  of  1.4  ijer  cent  since  1870.  One-half  the 
population  belong  to  the  Roman-catholic  church; 
next  come  the  Greek  oriental,  the  reformed,  the  Greek 
catholic,  and  the  Augsburg  evangelical.  Hungarian 
is  spoken  by  four-tenths  of  the  population,  Croato- 
Servian  and  Ruuianian  by  one-seventh  each,  Ger- 
man and  Slovak  by  one-eighth.  —  (Pclcmu  mitUieil., 
1882,447.)    w.  ILD.  [223 

(Aria.) 

Russians  and  English  in  western  Asia.  —  Tlie 
reading  of  an  account  of  Lessar's  second  joiuTiey  in 
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the  Turkoman  coiinlry,  before  the  Royal  geographical 
society  last  November,  was  the  occasion  of  an  intcr- 
Itsting  (li9CU!4sion  on  tlie  old  question  of  the  meeting 
■of  Russian  anil  Enirliah  forces  in  western  Asia.  Sir 
H.  Rawllnson  gave  hlgii  praise  to  Lessar's  woric  a« 
novel  ami  ai'curate.  The  'great  mountain  chain' 
,  which  llie  optimists  contended  would  protect  India 
Mums  out  to  be  a  "  paltry  line  of  dandntonc  hills,  not 
1.000  feet  in  height,  which  could  be  crossed  by  a  car- 
rittge-ro.iil  in  a  couple  of  hours,  and  which  would 
crumble  before  the  touch  of  a  Russian  railway-engi- 
neer." He  thouijht  the  present  desert  Into  wliich  tlie 
Tedjend  and  Murgab  flow  was  formerly  a  lake,  known 
to  the  aneientj)  as  the  .Irin  Falun,  from  which  there 
wai  water-way  to  the  Caspian.  .\n  important  aid  In 
the  dis.ippearance  of  the  lake  was  probably  the  diver- 
sion of  a  branch  of  the  Oxus  from  it  into  the  Aral.  He 
admitted  that  recent  Ru.Hsian  conquest  had  done  much 
In  stopping  robbery  and  suppressing  the  slave-trade, 
but  thoucht  that  Afgbanist.-ui  w.is  '  beyond  tlie  scope 
of  her  influence  and  action,'  and  hoped  that  Lessar's 
project  of  a  railway  from  Askabad  to  Herat  might 
not  be  realized.  Sir  Bartle  Frere  thought  the  sooner 
the  English  railway-engineers  pressed  forward  from 
India  to  meet  the  Russians,  the  farther  off  would  be 
the  day  when  the  military  engineers  would  meet. 
Sir  H.  Nonnan  and  Sir  R.  Temple  thought  the  meet- 
ing would  not  come  in  their  lime,  and  that  construc- 
tion of  railways  across  Afghanistan  by  either  outside 
power  would  be  difBcult,  and  would  be  prevented  by 
International  agreements.  —  (Proc.  roy.  geogr.  soc, 
1><S3,  12.)     w.  M.  D.  [224 

(A/rlai.) 

Stanley  and  Brazza  on  tbe  Kongo.  —  The  dis- 

k  pute  l>etween  these  explorers  concerning  the  posse.s- 
Rion  of  certain  trading-posts  on  the  Kongo  Illustrates 

rthe  activity  of  modern  African  exploration,  and  its 
commercial  inportance.  Brazza  made  a  treaty  in 
18S0,  with  tlie  people  on  tbe  west  bank  of  the  Kongo 
about  Slauley  Pool;  whose  chief,  Makoko,  put  him- 
elf  under  French  protection,  and  ceded  a  strip  of 
land  on  tlie  west  shore  of  the  Pool  for  the  establish- 
ment of  a  trading-post,  named  Brazzaville.  The 
explorer  concludes  that  a  railroad  must  be  built  to 
this  station,  and,  after  vei7  insullicient  examination 
of  the  route,  decides  that  it  should  leave  the  co.vit 
near  Loango,  anil  extend  almost  dir.?ctly  eastward  up 
the  Kuilu  and  its  bmnch  the  Xiari,  and  over  a  low 
mountain  range  to  tbe  Kongo,  about  two  hundred 
and  fifty  miles. 

Tbe  expedition  from  which  Stanley  returned  last 
year  was  uttod  out  in  1S79,  cliiefly  by  the  lil>crality  of 
Uie  king  of  Belgium,  with  tlic  object  of  opening  a 
free  way  for  trade  up  the  Kongo  to  inner  Africi. 
The  most  difficult  part  of  the  undertaking  was  tlie 
building  of  a  road  from  Vivi,  just  lieiow  tlie  first  falls 
of  the  Kongo,  SW  miles  up  itie  valley  to  Stanley  Pool, 
above  which  the  river  is  again  navigable;  and  after 
many  dinii-uities  this  was  completed  in  1881.  During 
this  work,  near  the  end  of  l.S^),  Stanley  met  Brazza 

rcoming  down  the  valley;  but  the  latter  said  nothing 
'  out  his  treaty  willi  Makoko.  Six  months  later 
Stanley  reached  tbe  Pool,  and  was  at  first  well  treated 
by  tbe  uatives;  but  soon  such  startling  reports  about 
tiim  were  spread  by  Malamine,  wliom  Brazza  had  left 

rtbere  to  construct  tbe  trading-station,  that  he  was 
Breed  to  retire  under  I  lie  protection  of  a  friendly 
Tiief  on  the  southern  shore  of  the  Kongo.  He  de- 
cended  the  left  bank  to  Mandjanga,  where  he  col- 

'kcteil  his  boxes  and  cases,  and  returned  to  the  Pool. 
The  station-house  of  Leopoldvllle  was  finished  there 
In  February,  18S2;  and  then  Stanley  completed  his 
trip  by  a  long  excursion  up  the  Kongo  in  a  small 


steamboat  that  ho  had  brought  up  over  his  road, 
reaching  a  point  700  miles  above  the  river-mouth. 

Stanley  condemns  Brazza's  action  in  cinlming  the 
country  about  the  Pool  for  France;  because  he  was 
sent  out  by  the  International  African  association, 
and  had  no  right  to  acquire  po-«cssion8  for  France 
alone.  Brnzza  asserts  that  be  was  provided  with  a 
hundred  thousand  francs  from  the  French  govern- 
ment, and  that  he  had  no  other  support.  {Aunlimii. 
188-',  801.  81M.)     w.  M.  D.  [225 

Abyssinia  —  In  a  short  riintm6  of  bis  trip  from 
the  Red  Sea  to  Lake  Tana  (Tsana)  and  back,  by  the 
way  of  .\dua,  G.  Rohifs  makes  frequent  mention  of 
the  small  population  now  in  tills  country,  in  spite  of 
its  being  well  enough  watered,  BU]qiortlnc  a  sufficient 
plant-growth,  and  not  appearing  unhoaltliy:  it  seems 
to  result  from  the  frequent  wars  that  have  latterly 
been  fought  with  the  Egyptians.  Kohlfs  criticises 
the  map  about  Adua  by  Scnimper,  published  in  the 
Zeitschrifl  der  gesellsch.  f.  erdkunde  (Berlin),  vol. 
Iv.,  as  absolutely  valueless.  The  article  is  accom- 
panied by  a  valuable  map,  prepared  by  Hassenstcin, 
of  the  Abyssinian  plateau,  showing  the  routes  of 
Its  various  explorers.  —  (Pelenn.  mitth.,  1882,  401.) 
w.  M.  D.  [226 

(Ac</fc  Ocean.) 

Tahiti  —  R.  Beltrdn  j  Rozpide  begins  a  description 
of  this  group  of  islands,  witli  an  account  of  their  dis- 
covery and  synonymy,  and  n  brief  description  of  the 
several  islands.  Tahiti,  the  largest,  has  an  area  1,042 
sq,  kil.,  with  peaks  rising  to  2,2.30  met.  (OroAena), 
2,104  {Pitohili),  and  2,064  {Aorai).  Although  of  vol- 
canic rock,  none  of  the  summits  have  crater  form. 
In  a  deep  valley  lies  I.ake  Uaihiria,  at  an  elevation 
of  4^31  met.,  without  visible  outlet:  it  Is  considered 
either  a  land.'-lip  or  a  crater  lake.  Around  the  shore 
of  the  island  is  a  fertile  and  well-cultivated  plain, 
for  which  the  following  data  are  the  chief  climatic 
factors,  based  mostly  on  observations  by  Ilarcouet  at 
Papeite  in  1878.  The  mean  tem|.>erature  is  211°  C. ; 
the  dally  variation  is  about  three  degreej,  and  the 
annual  about  twelve,  ranging  from  an  average  of  Itl" 
and  a  minimum  of  15°  in  .June.  July,  and  August, 
to  an  average  of  31°  or  32°  from  December  to  March. 
The  sea-water  has  an  almost  constant  temi>erature 
of  28°  or  20°,  the  streams  from  the  mountains  vary 
from  20°  to  23°,  and  in  the  elevated  interior  the  ther- 
mometer sometimes  fails  to  8°.  The  barometric  mean 
is  759.8.')  mm.,  with  a  maximum  of  7(i4  and  a  mini- 
mam  of  750.0  mm.  The  winds  are  generally  from 
the  east,  but  sometimes  come  from  south-east  or 
south-west,  and  then  bring  rain.  At  night  there  is, 
as  a  ruli;,  a  cool  breeze  from  the  Interior.  Itain  is 
heaviest  on  the  south-east;  but  the  measures  were 
taken  on  the  other  side  of  the  island,  and  showed  01 
rainy  days,  and  a  fall  of  1,2(X)  mm.  in  the  wet  season 
from  December  to  April,  accompanied  by  low  press- 
ure, calms,  and  gusts,  and  100  mm.  of  rain  on  23 
days  of  the  dry  season  from  April  to  December.  The 
rains  are  much  less  frequent  and  heavy  on  the  coast 
than  In  the  interior,  where  they  produce  high  Hoods 
in  the  steep  valleys.  Among  the  peculiarities  of  the 
island's  fauna  may  be  mentioned  the  climbing  crab 
(BirguB  latro),  which  climbs  the  cocoa-palms  to  cut 
off  and  drop  the  young  fruit,  then  descends,  and 
carries  the  nuts  to  the  shore,  wberc  it  breaks  and  eats 
them.  Further  details  of  the  flora  and  fauna  are 
given.  The  population  of  tlie  group  was  estimated 
about  10*1,000  in  the  last  century,  but  this  was  doubt- 
less incorrect.  More  trustworthy  count*  about  1820 
gave  10,000.to  15,(KX);  in  1848,  0,967;  In  18S7, 7.200;  in 
l.St)2, 10,147;  and  the  last,  in  1870, 10,078.  —  (Uol.  hoc. 
geogr.  Madrid,  xUI.  1882,  247,  387.)    w.  M.  D.      |227 
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BOTANY. 

[Structurttl  anil  pKijntotnQtcal.) 

A  general  method  for  ex^iniiaing  vegetable 
tissues. —  £.  l''i(!iiiy  liis  contributeil  iiiucli  to  our 
knowk'dge  of  llic  cellulose  grivup  »f  organic  sub- 
stances. In  a  paper  lately  republl^lieil.  lie  li:is  brought 
togctli«r  tlic  uiori.'  linporlaul  riMctlDii"  pn-soiited  by 
tlic  ineuibci-s  of  llie  group,  nnd  has  folliiwcil  this  by 
n  memoir  iu  which  iM.  Urb.iiu  has  .nssi^ted.  From 
both  papers  the  folloiriM.z  resultsaro  now  s\immnrized. 
The  Bubstaiicct  which  fonn  llie  sk>!lvi»u  of  phints 
arc  piincipally  poclote  and  its  dei  iv.itives,  cellulose 
aticl  In  Uiiuicri,  v.tsculoso,  am)  cutuM!.  Pvctoav  acted 
on  by  alkaline  caibonatus  is  cliangi'il  into  pecLites. 
These  are  Ueci)nipo-.cil  by  hyilroihlorlc  acid,  which 
thi-ows  down  gel.itinous,  iu'-olnhli'  poclic  acid.  Cel- 
lulo»e  and  its  i^uiners  ai^rci-  in  liein.:  ti-adily  s(dnldo  in 
concentrated  sulphuric  acid,  hutdirfcriu  the  follow- 
ing poinls:  cellulose  di>siil\e3  at  once  in  cuprani- 
mouia;  p.ar,'\celhiltisc,  mdy  after  the  action  of  acids; 
metaccdlulose,  not  even  then.  Vaxculoae  is  not  ca-ily 
soluble  in  concentrated  sulphuric  acid,  but,  after  the 
action  of  oxidl/.in'.;  a;s;cnt<,  forms  resinous  acids  separ- 
able by  alkalies  from  associated  eiOlulosc.  CittoM, 
the  transparent  uiemlir.uic  Oiveriug  the  acri.al  organs 
of  plants,  is  di-<solred  neither  liy  coticcntrntcil  sul- 
phuric .ii'ld  nor  by  cuprnnitni>Mi  i;  but  it  ilis<olres 
rapidly  without  chan'Jie  In  dilute  alk.iline  liquids. 

Following  the  facts  above  siunniarized,  the  authors 
give  results  of  their  analysis  of  different  org.uis  of 
plants,  a  few  of  which  are  herewith  given:  — 

Hoot  of  Paiilowniii.  —  I''.  Sub^lance3  soluble  In 
water  and  iu  clilutc  alkalies:  cork  43,  soft  bast  o't, 
boily  of  root  47.  2°.  V.isi:ulos(' :  cork  44,  soft  bast 
34,  "body  of  root  17  3°.  I'aracelluloso:  cork  4,  soft 
bast  4,  body  of  root  30. 

8teni».  —  Viisculosn  increases  in  amotint  with  den- 
sity of  the  wood.  The  pith  contains  of  cellulose  37, 
paracellulose  3d,  va•'Culo^e  2.)  per  cent.  Cork  con- 
tained: matters  soluble  In  acids  and  alkalies  ■;>,  cutose 
43,  vasculose  21),  cellulose  and  paracellulose  li  (cu- 
tose and  vasculose  forming  together  the  vuberine  of 
Chevreul). 

Leaoea  of  iwj.  —  Water  nnd  substances  soluble  In 
neutral  solvents  707.7,  parenchyma  (formcil  of  cel- 
lulose and  pectosc)  240,  fibres  ami  vessels  (formed  of 
vasculose  and  p-iracellulosc)  17.3,  epidermis  (cutose 
and  par,icellulo>e)  •'>.>. 

PviitU  1)/  Dnhlhi. — Water  and  soluble  matters 
001.•^0,  parenchyma  (of  cellulose  and  pectosc)  31.03, 
vasculoio  1  20,  par.icellulov;  2.27,  cutose  3.00. 

These  interesiiug  results  throw  considerable  light 
on  some  obseiire  uiicrii-ehcmicai  reactions,  partic- 
ularly the  behavior  of  i|s:>ues  with  cupruminonia  and 
with  alkalies.  With  the  authors'  notes  relative  to 
the  bearing  of  their  results  on  technical  chemistry, 
tills  notice  cannot  deal.  —  [Ann.  ac.  nut.,  bol.,  I.S82, 
300.)    ().  I.,  u.  122B 

Fertilization  of  alpine  flowers.  —  During  a  resi- 
dence of  sever.il  ye.irs  at  (Jremihle,  M.  Miisset  has 
paid  atteuliou  to  the  rel.itive  abundance  of  (lowers 
and  insects,  findiir.;  all  orders  of  insecLs  well  repre- 
sented lis  high  as  2.300  metres.  Abtive  this  altitude 
Lepiduptera,  Uipteia,  and  certain  ilymenoptera  pre- 
ponder.tte,  us  IJr  Miiller  and  olhers  have  also  ob- 
served. Flower-frcqtlenting  insects  .are  found  at  all 
altitudes,  in  proporiinii  to  the  abumlance  of  cnto- 
mophiloiis  (lower-;  their  visits  bi-ini;  determined  by 
sevei-al  causes,  ihi;  >tate  of  the  atiiios|ihcre  being  one 
of  the  mo-t  important.  It  is  »taled  that  the  w,"ikii^ 
hours  of  nycii  tropic  (lowers  .and  of  insects  are  ideuti- 
col.  —  (UwnpUa  rcndui,  Aug.  7.) 


it.  Hecfcel  does  not  attach  much  importance  to  the 
visits  of  insects  iu  the  evolution  of  the  largo  (lowers 
char.acterislic  of  many  alpine  phints  lie  believes, 
111  coniinon  with  lionnierand  Flaliault,  that  the  more 
intense  solar  radiation  Is  the  chief  factor  in  causing 
the  larger  size  of  Uourers  at  high  altitudes.  —  (Ihid., 
Dec.  4.)    \v.  T.  (229 

Pollination  of  Rutaceae.  —  In  a  paper  read  be- 
fore the  I.inMcan  society  of  New  South  Wales,  on 
pl.iuls  found  about  .Sydney,  Mr.  Haviland  discusses 
tlic  proUindry  of  Philotheca  anslralis  and  Horonia 
piimata.  The  siameiis  aio  Bitoalcd  nt  (ir~t  so  its  to 
bring  the  anthers  over  the  IminaHire  sllguia,  as  in 
other  Itut.icoae;  this  position  insuring  cross-fertiliza- 
tion with  little  waste  of  pollen.  It  is  suggested,  that, 
as  they  thus  prevent  Hie  stl^ima  fnuii  receiving  the 
maximum  of  lli;lit  and  heat,  their  position  may  aid  in 
relanling  its  development,  and  thus  cause  the  pro- 
taiidry.  —  (.Vn«iire,  Dec.  2.S. I     w.  T.  |230 

Value  of  crossing  iu  plants.  —  For  a  number  of 
years  I'rof.  W.  J.  Ueal  of  the  Michigan  agricnlliu^ 
college  has  been  carrying  on  the  work  of  experiment- 
ally testing  the  etTocts  of  cross  and  close  fertilization 
so  .tbly  begun  by  Mr.  Darwin.  Most  of  his  experi- 
ments have  related  to  iiidiau  corn.  As  Wiis  to  be 
c.vpectcd,  the  results  of  no  two  years'  experiments 
correspond  at  all  closely;  but  they  all  show  a  marked 
g.iin  when  plants  raided  fnnu  seed  grown  some  dis- 
tance apart  are  inter-ci'osscd  instead  of  being  allowed 
to  self-fertilize.  The  average  of  four  years'  experi- 
ments .shows  the  gain  to  be  27%.  The  lea^t  gain  was 
a  tride  under  UK/;;  tlic  greatest,  51%.  One  year's  ex- 
periment with  wa.\  beans  showed  a  gain  of  130%. — 
(/ImiT.  Journ.  sc,  Dec.)    W.  T.  [231 

Vegetable  fly-trap.  —  Potonld  finds  that  the  feet 
of  sin.dl  (lies  that  alight  on  the  leaves  of  the  West 
Indian  De>modium  ( I'leioloiiia)  triquctrum  are  caught 
in  (ho  curves  of  the  line,  arclied  leaf-hairs,  so  that 
their  most  <lespcrate  efforts  to  eic.ape  arc  unavailing. 
The  insects  captured  belong  to  tlie  genus  Chloria. 
Ilouse-tlics,  with  laiger  feet,  are  not  captured  ;  while 
ants  anil  plaiit-llcc  have  such  small  feet  that  they 
can  walk  over  the  leaves  with  impunity.  Tlie  plant 
appears  to  derive  no  benelit  from  the  death  of  its  vio- 
tiiiis,  which  starve  lo  death  in  captivity.  —  (Koamo», 
Nov.)    w.  T.  (232 

t^Si/tUmaUc.) 

New  orchid  in  Florida.  —  The  tropical  Eplden- 
(Irtim  coclilc.itum  has  been  discovered  by  W.  W. 
Calkins,  growing  upon  the  live-oak,  at  Jupiter  Inlet, 
ou  the  Atl.anlic  coast  of  Florida.  —  (CouU.  hot.  iim., 
Dec,  1SS2.)    8.  w.  [233 

Western  grasses.  —  A  list,  by  F.  L.  Scrihner,  of 
the  grasses  recently  collected  by  I'ringlc  in  Arizona 
and  California,  is  accompanied  by  critical  notes  and 
descriptions  of  the  rarer  species. — (Torr.  bol.  bull., 
Oct.  and  Dec,  1SS2.)    8.  w.  [234 

American  conifers.  —  A  popular  account,  by  Dr. 
George  Vaspy,  of  the  ili-trihulion  and  characteristics 
of  the  coiiiferae  of  the  United  Stales  .ind  Canada. — 
{Amer.  juurn  for.,  Dec,  1882,  and  Jan.,  1S83,)   s.  w. 

[235 

The  tonga  plant  —  The  drug  tonga  is  shown  by 

N.  E.  Drown  to  be  the  product  mainly  of  a  climbing 
aroiil  (Kpipremnni  nilrahile,  Schott),  widely  ilistril>- 
utcd  Ihrou^li  the  E.ist-lnOian  Ul.inds  lo  Australia 
and  Fiji.  Tlie  plant  li.is  been  hitherto  Involved  in 
much  confusion  bulanieally;  and  a  full  description 
is  given,  with  detailed  synonymy.  —  {Journ.  hot., 
Dec,  1S32.)    8.  w.  [236 
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Coeleat«nt«t. 

Research  oa  the  lo'tver  Invertebrates,  during 
the  years  X876-79.  —  The  many  Aracricau  sluilents 
who  have  no  means  of  ncce«s  to  the  journals  of 
foreign  learned  societies,  or  to  the  periodical  litera- 
ture of  zoology,  will  find,  in  Prof.  Leuckart's  sum- 
mary of  the  work  done  ii[K)n  the  codenteratfa  during 
the  years  1870-711,  a  very  valuablij  abstract  of  the 
literature  of  this  subject.  Even  the  favored  few  who 
are  able  to  consult  the  original  works  should  be 
thankful  to  Prof.  Lenckart  for  his  brief  but  perfectly 
intelligible  digests. —  (^rcA.  nnlurgesch.  xlv.  ii.  .'.lH.) 
w.  K.  B.  [237 

Development  of  the  tentacles  of  Hydra.—  The 
gtreat  variability  of  fresh-water  hydras  demands  that 
the  order  of  development  of  the  tentacles  should  be 
tabulated  in  a  great  number  of  specimens,  in  order 
to  discover  the  law  of  their  ap[)earancc.  Jung  has 
thus  studied  nearly  two  hundred  and  fifty  spt-cimens 
of  three  specie*;  and  he  concludes,  that,  while  there 
U  no  fixed  order,  each  species  does  have  a  typical  or 
average  nK>de  of  development,  which  is  more  or  less 
closely  followed  by  the  majority.  The  law  varies  with 
the  specie",  and  the  results  of  Jung's  researches  are 
shown  in  the  following  diagrams:  — 
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The  vertical  line  is  that  a.^8  of  the  bud  which 
passes  through  the  axis  of  the  parent,  and  the  upper 
end  is  the  one  nearest  the  body  of  the  parent.  The 
upper  series  of  diagrams  shows  the  typical  order  of 
appearance  in  normal  buds  of  the  three  species  named. 
This  order  was  followed  in  46Jt  of  l.'iO  specimens  of 
H.  grisea,  in  83;?.  of  7  specimens  of  H.  ollgactis,  and 
la  55%  of  21  specimens  of  H.  viridls.  The  second 
line  shows  the  order  of  re-appearance  In  specimens 
after  cuttine  off  the  oral  end  of  the  body  with  the 
tentacles.  It  was  followed  in  60%  of  48  specimens 
of  H.  erisen,  in  3  specimens  of  H.  ollgactis,  and  in 
67%  of  12  specimens  of  H.  viridls.  —  {Morph.  Jalirb., 
viii.  839. 1    w.  K.  B.  [238 

Holluki. 
Trade  In  Calif ornian  invertebrates.  —  .\part 
from  the  traile  in  oysters,  clams,  and  other  ordinary 
economic  mollusks,  there  are  certain  spccialitios 
peculiar  to  the  Pacific  coa.st  which  do  not  appear  in 
the  trade-reports  of  other  countries.  Among  these 
are 'abalones'  (Hallotis  oalifornianus  and  11.  splen- 
dens),  the  Californian  pearl-oyster  (Meleagrina  call- 
(omlca),  and  several  |jearly  univalves  (Trochiscus 
Norrisll  and  Pachypoma  gibberosnm).  small  shells 
for  ornamental  purposes,  and  dried  .shrimps  and 
shrimp-shells.  The  last  are  prepared  by  the  Chinese, 
who  catch  them  in  large  quantities,  In  nets  of  ex- 
tremely fine  mesh,  by  which  very  ni.iny  small  fish  are 
also  destroyed.  The  shrimps  are  dried  on  a  mat  over 
an  open  fire,  and  when  thoroughly  desiccated  are 
threshed,  the  meats  separated  from  the  shells,  and 
packe«l  separately.  The  meats  are  used  as  footl  by 
ihr  fTjlnese  in  all  parts  of  the  world.  The  shells 
I  particularly  energetic    fertiiirer,  superior  to 


guano,  and  arc  packed  In  bundles  of  about  100  pounds 
weight  for  exportation  to  China.  The  various  pearl- 
bearing  shells  are  used  for  ornamental  purposes, 
especially  buttons.  The  export  of  abalones  from  San 
Francisco,  by  sea,  in  1882,  according  to  the  annual 
'  market  review,'  was  4,(I.3.S  sacks,  valued  at  f  23,46&, 
against  4,522  sacks  in  18«1.  They  were  exported  to 
Germany  (50  sacks),  China  (1,110  sacks),  Hawaiian 
IsLinds  (05  sacks),  England  (2,1W2  s.icks),  and  New 
York  (425  sacks),  beside  shipmenl-s  eastward  by 
rail.  England  received  .'J63  barrels  of  pearl-oysters, 
and  41)  barrels  of  other  shells.  The  Chinese  in  South 
America  received  SV  packages  of  shrimtwncats,  and 
those  in  tlie  Hawaiian  Islands  8  packages;  while  the 
enormous  quantity  of  0,t)ll  packages  of  shrimps  and 
slirimp-sheils  were  sent  to  China.  —  w.  H.  D.  [239 
Cmitaauna. 
Paleozoic  allies  of  Neballa.  —  Having  discussed 
its  anatomy  and  development  in  a  previous  article. 
Prof.  Packard  compares  Xebalia  with  the  published 
figures  of  some  uf  the  paleor-oic  Ceratiocaridae,  and 
conclude.*  that  the  fossil  forms  should  be  separated 
from  the  Ncbalidao  as  a  distinct  sub-order  of  Phyllo- 
carida.  Diagnostic  characters  are  given  for  the  order, 
ond  differential  characters  separating  them  from  other 
Crustacea.  The  memoir  is  to  appear  in  full  in  Hay- 
den's  Twelfth  report  of  the  survey  of  the  territories. 

—  (. 4 mer.  na<.,  Dec,  1882.)  R.  i.'s.  [240 
Ne^  Devonian  Crustacea.  —  J.  M.  Clarke  de- 
scribes and  flgiu^s  a  new  genus  (Dipterocaris),  and 
three  new  species  of  Ceratiocaridae  from  the  Devo- 
nian, and  remarks  upon  the  characters  of  Spathio- 
caris  and  Lisgocaris,  and  on  the  wide  range  of  S. 
Emersonii.  —  Mmer.journ.  »c..  Feb.,  1R83.)         [241 

Shrimp  and  pra^n  fisheries.  —  In  an  article  on 
the  shrimp  and  prawn  fislieries  of  the  U.S.,  Rlchani 
Rathbun  enumerates  and  remarks  upon  the  edible 
species,  makes  suggestions  in  regard  to  the  capture 
of  some  New-England  species  not  now  used  for  food, 
and  then  gives  a  general  account  of  the  fisheries  of 
the  Atlantic  and  Gulf,  and  the  Pacific  coasts.  — 
{bull.  U.S.JUh  comm.,  1882,  139.)     9.  I.  8.  [242 

Parasitic  Copepoda.  —  K.  R.  Wright  describes 
and  figures  in  detail  three  species  from  fresh-water 
fishes  of  Canada.  He  seems  to  be  unacquainted  with 
the  descriptions  of  allied  Norlh-.\merican  species  by 
Kroyer,  Smith,  and  Packard,  with  which  his  species 
should  have  been  compared.  —  {Proc.  Canadian  inat.. 
n.  ».,  i.  Dec.,  iaS2.)    8.  i.  s.  [243 

Crustacean  allied  to  Willemoesia.  —  C.  Spence 
Bate  describes  a  new  genus  and  species  (Eryonelcus 
caccus),  taken  in  1,675  fath.,  off  the  Canaries,  by  the 
'  Challenger.'  It  "approximates  closely  to  Pcntarhc- 
les,  and  £ids  another  link  between  that  and  Eryon." 

—  {Ann.  man.  nat.  hM.,  Dec,  1882.)    s.  i.  8.       (244 
Terrestrial  laopoda.  — A.  E.  Elaton  states,  that 

Platyarlhus  Iloffmunseggil,  which  is  found  In  ants' 
nests,  and  is  reputed  to  be  blind,  is  provided  with 
eyes,  and  Is  as  sensitive  to  light  as  other  Onlscldae.  — 
{Ann.  mag.  nat.  hint.,  Dec,  1882.)     8.  I.  8.  [245 

Fauna  of  mountain  lakes.  —  A.  WIerzejski  gives 
an  account  (in  Polish)  of  the  fauna  of  the  lakes  of 
the  Tatra  mountains,  enumerating  eighty  species, 
of  which  forty-three  are  Crustacea.  Eight  species  of 
Cladocera  and  Copepoda  are  figured,  but  no  new 
species  are  named.  —  {Sprain,  kom.  jlzifjoffr.  akad. 
umi^.,  Krakow,  xvi.,  1882.)  KK<Wk 

The  same  author  figures  and  describes  the  anatomy 
of  Branchinecta  pnludosa,  from  the  same  region,  and 
discusses  its  geographical  distribution.  —  {Bozpr. 
akad.  umi(j.  vydi.  mntem-irrri/r,,  Krakow,  x.,  1882.) 
H.  I.  8.  1246 
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Histology  of  insect  'wing-muscles.  —  The  mem- 
oir of  G.  V.  Claccio,  to  appear  ahortly  in  the  Memorie 
dell'  accnileinitt  i)i  Bologna,  may  be  thus  summarized : 
In  most  Insects  the  wing-muscles  may  be  decomposed 
into  librlllae  (in  others,  into  striated  fibres:  Sphinx, 
Libclluin,  etc. ).  In  the  former  case  the  flbrillae  are 
united  into  bundles  of  various  sizes  by  a  cementing 
sub'jtance,  in  which  the  nuclei  lie  either  both  in  the 
interior  and  upon  the  surface  of  the  bundle  (Hydro- 
philus,  Uylisciis),  or  upon  the  surface  only  (flies). 
Tlie  bundles  .ire  held  together  by  tracheae,  and  some- 
times also  by  fat-cells.  In  the  cement  are  further 
always  found  distinct  portlcles  (Aubcrt's  masse  gru- 
meltuse  inlerfihriUalre),  which  do  not  occur  in  the 
other  mnsclns.  The  fibres  ai-e  composed  of  Bbrillae, 
and  have  nuclei  cltlier  upon  the  surface  (Cicada)  or 
in  the  middle  (Libellula).  In  some  insects  thefibrlllae 
are  arranged  as  in  a  folded  l.'imella,  the  leaves  of  the 
folds  running  out  from  the  centre  of  the  fibre  towards 
the  surface,  seen  in  cross-sections.  The  nerv'efibrea 
t<>rminate  in  motor  plates  (probably  several  for  each 
flbre),  consisting  of  a  granular  basal  sub.ttauce,  in 
whicli  are  embedded  the  ramidcntlons  of  the  nxi»- 
cvlinder.  The  wing-muscles  are  more  readily  disso- 
ciated into  fibrillao  llian  those  of  the  rest  of  tlie  body, 
from  whicli  they  are  furllier  differentiated  by  tlio 
absence  of  a  true  Harcolcmma.  — (AtcIi.  it'll,  bioi,  il. 
131.)     c.  8.  M.  [247 

Curious  gall  of  a  Trypeta.  —  Weyenbefgh  found 
in  the  Argentine  Republic,  on  the  terminal  bud  of  a 
ncterothahimus,  what  resembled  the  frtith  which  is 
secreted  by  the  '  frog-spittle  '  insect,  Cercopis  spuma- 
ria  L.,  but  which,  on  touch,  proved  to  be  more  sub- 
stantial, or  like  a  raspberry  in  texture,  and  on  drying 
became  tough  like  paper.  Concealed  by  the  froth  was 
found  a  larva,  which  underwent  its  transformations 
within  the  same  covert,  and  finally  issued  as  a  fly, 
which  he  names  Trypeta  ( Icaria )  Scudderi.  The 
formation  of  the  froth  was  observed  in  a  larva  placed 
on  paper;  it  pressed  its  terminal  segments  together 
with  nearly  rhytliinlcal  movements,  and  so  repeatedly 
squeeiieil  little  drops  of  clear  fluid,  from  the  anus, 
which  collected  by  and  by  into  a  frotliy  m.iss.  —  ( Ver- 
handl.  zool.-bot.  geaelUch.  H'i«n,  18^2,  30S. )         [248 

{Evanamir  entomoiogy.) 

ZSffect  of  pyrethruin  upon  Plusia  brassicae. — 
Mr.  Howard  finds  that  the  rate  of  pulsation  of  the 
heart  of  the  larva  is  greatly  increased  at  once,  and 
falls  but  little  before  death. —{Xincr.  not.,  Decem- 
ber, 1S.S2. )    J.  n.  c.  [249 

The  cluster-fly.  —  A  fly  which  has  proved  to  be  a 
graat  nuisance  to  housekeepers  by  entering  dwellings 
in  the  fall  of  the  ye.ir,  and  assembling  in  largo  num- 
bers in  beds,  under  table-covers.  Iiehinfl  pictures,  and 
elsewhere,  is  determined  by  Dr.  Riley  as  Polleuia 
rudis  Fabr.  —  [Amer.  naL,  Jan.,  IS&J;  cf.  Ptfi/clie,  iii. 
378. )    J.  II.  c.  [250 

'Wheat-stalk  laosoma.  —  Professor  French  ob- 
served, tliat  in  two  wlieat-fleids  which  were  in  wheat 
last  year  ninety-three  per  cent  of  the  stalks  were  in- 
fested by  this  insect;  in  one  field  which  was  in  clover 
last  year,  not  more  th.in  five  per  cent  were  infested. 

—  (.'Imcr.  not.,  Jan.,  18S3.)     J.  u.  c.  (251 
Promoting  locust  ravages.  —  It  is  estimated  by 

Mr.  J.  P.  IJron-n,  that  during  tlie  winter  of  1S74  one 
Ihousanrl  car-loads  of  birds  were  destroyed  and  shipped 
to  ea'itern  markets  from  points  wast  of  St.  Louis,  Mo. 

—  (Ri/zo/ze,  iii.  3S().)     J.  u.  c.  (252 
Buckeye  leaf -stalk  borer.  —  Mr.  E.  W.  Claypole 

describes  the  habits  of  a  new  lortricid  which  Fernald 


names  Steganoptycha  claypoieana.  —  ( Psyche,  iii. 
304.)    J.  B.  c.  (253 

Habits  of  Tbrlps.  —  A  species  of  Phloeothrips  ob- 
served by  Mr.  Herbert  Osborn  in  fruit-blossoms  were 
doing  much  damage  by  injuring  the  styles,  and  thus 
preventing  fertilization.  —  (Payclie,  iii.  394.) 

Although  the  species  of  Tlirips  are  doubtless  to  a 
certain  e.xtent  injurious  to  plants.  Mr.  I'ergaiide  be- 
lieves that  they  feed  chiefly  upon  nectar,  and  that 
they  assist  in  fertilizing  the  plants  they  infest  by  car- 
rying pollen.  One  species  of  Thrips  preys  upon  the 
red  spider. —  ( fayc/ic,  iii.  .%1.)    J.  h.  c.  [254 

VERTEBRATES. 
The  theory  of  the  opening- twitch  (Oeffmmgs- 

zuckung).  —  An  extended  study  of  the  opening- 
twitch  leAds  Tigcrstedt  to  the  conclusion  that  the 
cause  of  it,  and  of  the  phenomena  accompanying  it 
in  the  nerve,  lies  in  the  polarization  current,  and, 
with  some  exception;,  in  changes  in  the  normal  nerve 
current.  The  twitch  due  to  a  sudden  decrease  in  the 
intensity  of  the  polarizing  current  was  not  examined, 
so  the  above  conclusion  only  applies  to  cases  in  which 
that  current  was  completely  broken.  —  {itittlu  phyitiol. 
lab.  Carol.  iiiMt.  Stiickh.,  i\.  h«fl.)     H.  N.  M.  (255 

FUh. 

The  development  of  the  h3rpophy8i8  in  Petro- 
myzon  planerl  —  Recent  investigations  by  Prof. 
A.  Uobrn  have  led  to  a  different  interpretation  of 
the  development  of  the  hypophysis  of  Cyclostomes 
from  tliat  given  by  W.  B.  Scott  or  that  of  Balfour. 
The  former  stated'in  effect  [Morphol.  jahrb.,  vil.  158) 
that  tlie  rudiment  of  the  organ  in  question  was  un- 
paired. Iti  first  appejirance  is  marked  by  a  slight 
depression  above  tlie  mouth,  which  we  may  regard 
as  the  common  invagination  from  which  tlie  nasal 
pit  and  hypophysis  arise.  Balfour  states  {Comp.  em- 
bnjol.,  ii.  .358),  "I  have  observed  a  slight  diverticu- 
lum of  the  stomodaeum,  which  I  believe  gives  origin 
to  it." 

Di)hrn  holds,  that  his  own  more  recent  observations 
of  the  past  summer  show  that  the  hypophysis  arises 
as  an  independent  invagination  of  the  ectoderm  be- 
tween the  na^al  and  oral  invaginations.  It  has  no 
connection  with  the  latter,  in  that  the  up|>er  lip  is 
developed  between  the  oral  invagiimlion  and  hypoph- 
ysis.—(Zoo/off.  aiizeiyer,  Nov.  (1,  1882.)  J.  A.  R.  [256 

Hanuuals. 

Muscles  of  the  raccoon's  limbs.  — Dr.  H.  Allen 
compares  them  with  those  of  Fcli<  domesticus. 
Triceps  and  some  others  undergo  imperfect  planal 
cleavage,  showing  imperfect  diffHrentiali<m;  the 
lUimber  of  nerves  Is  variable,  beins  mo»t  abundant 
in  the  less  specialized  muscles;  the  latter  h.ive  more 
nerves  in  Fells  than  in  Procyon;  triceps  and  some 
others  when  normal  in  Procvon  represent  abnormal- 
ities in  man;  some  arc  idenlical  in  both;  others  seem 
to  be  beyond  the  limits  of  variability  in  man.  —  {Proe. 
acad.nat.ac.Pliila<i.,l!iS>,li:i.)    F.  w.  T.  [257 

Myology  of  Proteles.  —  M.  Watson  points  out 
the  characteristics  of  the  muscles  of  Proteles  crista- 
ttis,  and  agrees  with  Prof.  Flower  that  the  species 
should  be  placed  in  a  separate  family,  allied  to  Uyae- 
nidae  and  Viveridae  but  more  closely  to  tlie  former.  — 
(Proc.  ioo/.  »oc.  Lomi.,  1S82,  579.)     F.  w.  T.       (258 

Singing  mice.  —  Ilerr  Struck  gives  some  notes 
upon  a  singin;:  mouse  which  lived  in  captivity  ten 
months.  He  inclines  to  doubt  Cohen's  opinion,  that 
the  mutical  tone  is  due  to  disease  of  the  throat,  and 
thinks  that  the  mice  may  die  in  consequence  of 
eating  too  rich  food.  —  (.<lrc/».  ver.  I'rtunde  mat. 
Meckl.,  XXXV.  117.)  — f.  w.  t.  [259 
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INTELLIGENCE  FROM  AMERICAN  SCIENTIFIC  STATIONS. 

OOVEHNMENT    OROANIZATIONS. 


Oeologiool  nmy. 

Rockv-mountain  (/ir/w'on.— This  inclades  thp  terri- 
tories of  Montana,  UakoU.  Wyoming'.  New  Mexico, 
ana  the  fUiio  of  Colorado,  with  headquarters  at 
Denver.  The  corps  consists  of  Messrs.  S.  K.  Em- 
mons, pooloRlst  in  cliarce;  Ernest  Jacal  and  Wiiitninn 
Cross,  assistant  Reologlsts;  and  W.  F.  Hillebrand. 
chemiht.  This  division  forms  part  of  tlje  general 
subdivision  of  siirvey-worI<  on  mining-geology;  I.e., 
its  investigations  arc  devoted  more  particularly  to 
qnestions  of  direct  economical  importance. 

The  work  already  more  or  less  completely  accom- 
plished by  this  division  Is  a^  follows:  — 

1°.  Monograph  on  the  geology  and  mining  Industry 
of  I/eadvillc,  which,  owing  to  delays  in  the  government 
printing-office,  is  not  yet  published,  hut  of  which  an 
abstract  appeared  in  the  Annual  report  of  the  director 
for  1881.  'i°.  liullelin  on  hypersthene  andesile,  now 
in  press.  3°.  Monograph  on  the  geology  and  mining 
mdnstry  of  Ten-mile  rlUtrlct.  4°.  Monoaraph  on 
tbe  basaltic  mesas  near  Golden,  Col.,  and  their  rcla- 
tJons  to  the  contiguous  tertiary  and  cretaceous  beds. 
Tlie  two  latter  arc  eipected  to  be  ready  for  the 
printer  during  the  spring.  Tt°.  Monograph  on  the 
geology  and  mining-industry  of  Silver  Cliff.  The  to- 
pographic basis  for  ihls  work  is  completed,  and  the 
geological  work  will  he  carried  on  during  the  coming 
Bummer.  0°.  A  study  of  the  Denver  coal-field.  This 
work  is  de8igne<l  to  be  carried  on  at  intervals  when 
the  mountain  regions  are  unappro.nchable  on  account 
of  snow.  The  map.  on  a  scale  of  one  mile  to  the 
inch,  covering  an  area  of  thirty  square  miles,  was 
commenced  in  November. 

As  nccessork's  a  number  of  new  and  interesting 
minerals  have  been  discovered  In  Pike's-Penk  region. 

Under  the  orders  of  the  director,  collections  of  "typl- 

1  crystalline  rocks  are  being  made,  two  hundrvd  of 
— !n.  The  plan  is,  to  obtain  in  time  two  hundred  full 
•nlli's  of  typical  rocks  which  have  been  carefully 
studied  both  microscopically  and  chemically,  anil 
wliich  will  be  distributed  to  various  Institutions  of 
learning  in  the  country  to  serve  as  a  guide  for  stu- 
dmits. 

National  mnMnm. 
Alaakan  Fi'thes.  —  An  important  collection  of  forty- 
three  species  of  marine  fishes  from  south-eastern 
Alaska,  including  a  new  Triglops,  has  been  recently 
received  from  Capt.  H.  E.  Nichols.  The  collection 
is  a  noteworthy  one,  in  that  it  furnishes  pnjof  that 
the  range  of  the  genus  Sebastichthys  extends  far  to- 
ward the  north-west. 

PUBLIC    AND    PRIVATE    INSTITUTIONS. 

]f uenm  of  comparatiTe  loology,  Oambridge,  Man. 
The  'Blake'  coUectiona. —T\io  publication  of  the 

f»rellralnary  reports  has  made  excellent  progress  dur- 
ng  the  past  year.  There  now  remain  uiiHnished  of 
these,  only  those  upon  the  fishes,  halcyonolds,  fora- 
■uiuifcra.  ostracolils,  nemcrtcans,  and  some  minor 
groups.  OS  well  as  the  refiort  on  the  bottoms.  It  has 
bcf-n  '  ■  '  •  '  ■■  •  '  the  final  reports  of  the 
Osh'  he  holothurians.    That 

on  Hlj  :.    .      ,; 1  in  connection  with  the 

U.S.  lisli-commis<lon,  and  Includn  many  species  of 
shallower  waters,  first  bioui;la  to  liglit  by  the  drrdg- 
Ingi  ^'f  the  'Fi'.h-h.iwk.'  ~  Prof.  G.  B.  Goodc  and 
Dr.  Hean  have  alreadv  prepared  the  greater  part  of 
Uiis  rejiort.      Dr.  H.  1'lioel  of  Stockholm,  who  has 


undertaken  to  work  up  the  holothurians,  hopes  next 
spring  to  transmit  his  final  report  to  the  Swedish 
academy  of  Slockholui,  where  it  is  to  be  published. 
Prof.  Verrill  has  completed  the  examination  of  the 
east  coast  Halcyonariue  and  Actlnarlae,  and  Is  pre- 
paring a  report  of  those  and  of  tlio^e  of  the  Caribbean 
Sea  and  Gulf  of  Mexico  for  the  museum  bulletin. 
Work  Is  progressing  favorably  im  the  other  reports. 
Mr.  Agassiz  has  nearly  completed  the  first  part  of  the 
final  report  on  the  Echini:  twenty  plates  arc  already 
on  stone,  and  the  remaining  plates  are  well  advanced. 
Mr.  W.  H.  Dall  is  engaged  in  preparing  the  final 
report  on  the  mollusks.  Uis  preliminary  reports  h.ivc 
already  been  issued.  Mr.  P.  H.  Carpenler  has  con- 
cluded his  preliminary  re|)ort  on  the  Coniatulae;  and 
it  was  puldishod  in  October,  18SI.  The  crinoids, 
wliich  had  been  jdaced  in  the  hands  of  the  late  Sir 
Wyville  Thomson  for  determination,  to  be  worked  up 
In  connection  with  the  'Challenger' material,  have 
been  transferred  by  Mr.  John  Murray,  of  the  '  Chal- 
lenger' office,  to  Mr.  Carpenter.  Mr.  Carpenter  pro- 
poses in  connection  with  his  father,  Dr.  W.  B.  Car- 
penter, to  work  out  OS  fully  as  practicable  the  minute 
anatomy  of  Penlacriniis,  for  which  the  material  col- 
lected by  the  '  Blake'  is  quite  extensive.  In  addition 
to  the  Penlacriniis  material,  the  museum  specimens 
of  Uolopus  were  also  placed  in  his  hands.  Mr.  Car- 
penter is  now  preparing  a  preliminary  report  on  this 
part  of  the  collection.  During  the  spring.  Prof.  S.  I. 
Smith  completed  the  report  on  the  Crustacea,  col- 
lected off  the  Atlantic  coast  of  the  United  Slates  dur- 
ing the  summer  of  IJHSO.  The  reports  already  pub- 
Usheil  In  the  museum  bulletin  aggregate  4ti5  pp.,  and 
fti  pi. ;  and  the  collections  have  also  served  as  the 
basis  of  several  papers  publi^hed  elsewhere. 


Feabody  mutam  of  Amerioaa  atchaeologyi  Oambridge, 

Indiitn  portrnila.  —  The  museum  has  received  the 
originals  of  sixty-eight  of  the  plates  given  in  Mc- 
Kcnnv  and  Hall's  folio  volumes  on  the  'Indian  tri)>cs 
of  North  America,'  published  in  1836,  together  with 
thirty-seven  other  portralUs  of  Indians.  These  por- 
traits are  of  life-size,  and  with  few  exceptions  were 
painted  by  Mr.  C.  B.  King,  an  artist  of  considerable 
merit.  They  were  pre«euted  to  the  museum  by  the 
heirs  of  the  late  K.  P.  Tileston  and  Amos  Uollings- 
wortli  of  Boston,  and  are  unquestionably  of  great 
ethnological  value. 


NOTES  AND  NEWS. 

—  The  editor  of  Scibhcb  will  be  glad  to  recelre 
and  acknowledge  subscriptions  to  the  Oalfour  memo- 
rial fund,  mentioned  in  the  leading  article  of  this 
week's  issue  :  Uiey  may  also  be  sent  to  Pfof.  H. 
Newell  Martin,  of  the  Johns  Hopkins  university, 
Baltimore,  who  is  secretary  and  treastirer  of  the 
American  committee. 

—  Prof.  William  L.  Dudley  of  Cincinnati  has  re- 
cently succeeded  in  obtaining  a  good  electro-deposit 
of  Iridium,  which  is  susceptible  of  high  polish.  Tb« 
bath  is  kept  of  constant  strength,  by  continuous  solu- 
tion of  the  metal.  Thin  platinum  foil,  coated  with 
iridium,  retains  its  flexibility,  while  the  coating  does 
nut  readily  scale.  It  has  been  proposed  to  use  this 
process  to  give  a  ban]  face  to  copper-plate  engravings. 
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A>  the  iridium  does  not  rust,  its  advantage  over  steel 
plates  is  obvious.  "The  composition  of  the  bath  has 
not  yet  been  announced. 

—  Lewis  Boss  of  Dudley  observatory,  Miles  Rock 
of  the  national  observatory  at  Washington,  and 
Charles  S.  Cadlip,  photographer,  who  were  sent  by 
the  U.  S.  transit  of  Venus  commission  to  Santiago, 
Chili,  liave  jiut  returned  home  by  way  of  Panama. 
They  had  a  very  clear  day,  and  obtained  good  obser- 
vations of  all  four  contacts,  and  a  complete  set  of 
photographs  (204).  lioss  observed  with  a  5-in.  Clurlv 
refractor,  power  20();  Roclc,  witii  a  3-ln.  Clark  refract- 
or, power  200;  and  the  photographs  were  taken  with 
a  horizontal  photolieliograph,  of  40  feet  focal  length, 
forming  an  image  on  the  photograph-plate  about  four 
and  one-lmlf  inches  in  diameter.  In  the  contact  ob- 
servations the  linages  were  almost  steady,  the  defini- 
tion aharyj,  and  no  atmospheric  and  other  phenomena 
like  black  drop,  etc.,  were  observed,  but  simple  geo- 
metrical contacts.  The  narrow  ribbon  of  twilight 
around  Venus  was  very  silvery,  and  might  be  mis- 
taken by  inexperienced  observers  for  direct  sunlight. 
This  twilight  ribbon  entirely  sturounded  Venus  more 
than  three  minutes  before  second  and  after  tliird 
contact. 

—  The  annual  meeting  of  the  trustees  of  the  Pea- 
body  museum  of  American  archaeology  and  etlinolo- 
gy,  at  Cambridge,  was  held  on  the  nth  inst.,  under 
the  chairmanship  of  the  lion.  R.  C.  Winthrop.  The 
treasurer  announced  that  he  had  recelveil  $(XX)  from 
subscribei-s  in  aid  of  American  research,  in  addition 
to  the  $2,56()  mentioned  in  the  last  annual  report; 
and  the  curator  was  authorized  to  expend  the  same 
for  the  continuation  of  explorations  imder  his  direc- 
tion. The  curator,  in  presenting  his  report,  stated 
that  he  had  also  received  >T75  for  special  purposes, 
of  which  $650  were  for  Miss  Fletcher's  researches 
among  the  Iiulians.  Twenty-flve  free  lectures  were 
given  at  the  museum  during  the  past  year.  'Numer- 
ous gifts  were  made  to  the  library,  and  the  additions 
to  the  museum  liad  been  larger  than  iu  any  preced- 
ing year;  tlie  large  increase  l>eing  chielly  due  to  the 
special  explorations  made  either  by  the  curator  or 
under  his  Immediate  direction  through  the  liberality 
of  patrons  of  American  research.  The  great  impor- 
tance of  systematic  explorations  was  insisted  upon; 
and  the  curator  showed,  by  his  risum4  of  what  the 
limited  expenditure  had  permitted,  what  might  be 
done  were  the  museum  provided  with  sufficient  means 
for  more  extended  work.  He  also  called  attention  to 
the  necessity  of  prompt  action  on  the  part  of  those 
who  were  willing  to  aid  the  museum  in  Its  work  If 
thorough  and  systematic  explorations  were  to  be 
made  in  our  country;  as  every  year  hundreds  of 
mounds,  earth-works,  and  ancient  burial-places  were 
destroyed.  In  concluding  his  report,  he  expressed 
the  hope  that  some  liberal  patron  of  science  would 
provide  for  an  Increase  of  the  regular  Income  of  the 


museum;  and  also  for  an  addition  to  the  building, 
since  the  present  accommodations  would  not  permit 
of  the  exhibition  of  more  than  two-thirds  of  the  col- 
lections. 

—  'Parish  botany'  was  the  subject  of  a  lecture 
which  Dr.  6.  L.  Ooodale  gave  last  Wednesday  even 
ing  before  tlie  Divinity  school  at  Cambridge,  being 
one  of  a  course  addressed  to  students  of  theology  by 
officers  of  other  departments  of  Harvard  university. 
'The  boundary-line  Ix-tween  science  and  religion' 
was  the  topic  discusseil  by  Prof.  John  Trowbridge  a 
fortnight  ago. 

—  On  the  8lh  of  Jaimary  was  lield  the  first  meet- 
ing of  tlie  Colorado  scientific  society,  an  association 
organized  for  tlie  promotion  of  scientific  Intercourse, 
observation,  and  record,  in  the  State  of  Colorado. 
Its  officers  for  the  first  year  are  S.  F.  Emmons,  presi- 
dent ;  Richard  Pearce,  vice-president;  Whitman  Cross, 
secretary  and  treasurer;  Richard  Pearce,  Hermann 
Beeger,  A.  Filers,  and  W.  F.  Hillebrand,  standing 
committee.  The  especial  attention  of  the  members 
will  be  devoted  to  geology,  mineralogy,  and  chemis- 
try, and  their  application  to  Uie  industrial  arts.  The 
society  certainly  has  in  Colorado  a  most  Interesting 
field  for  Investigation. 

—  At  the  meeting  of  the  Biological  society  of 
Washington,  Dec.  22,  Prof.  C.  V.  Riley  pointed  out 
the  real  nature  of  the  so-called  '  llgidBed  snake  of 
Brazil,'  found  beneath  the  bark  of  a  tree:  it  n,  in 
brief,  probably  nothing  but  the  excrcmentitious  filliiig 
of  the  burrow  of  a  bei-tle  larva,  one  of  the  Bnpresti- 
dae.  Tlie  head  of  the  supposed  serpent  Is  a  knot, 
whicli  has  been  manipulated  to  Increase  the  decep- 
tion its  natural  form  would  give;  and  the  ta|)e'ing 
and  tortuous  form  of  the  burrow  would  l)e  imposrible 
In  a  snake.  Mr.  Iflley  Invites  the  owner  to  submit 
his  specimen  to  a  crucial  test  —  dissection.  Of 
course  the  owner  declined :  hia  idol  would  then  have 
perished.  ^ 

—  Capt.  Abney  has  lately  delivered  four  very  in'ter- 
estlng  lectures  on  recent  advances  in  photography, 
before  the  London  society  of  arts.  The  text  is  civlpn 
in  full  in  tlie  last  few  numbers  of  the  Britisli  joii|>- 
nal  of  photography;  but  an  excellent  riaume  may  l^e 
found  in  the  Popular  science  monthly  for  January\ 
1883.  \ 

—  The  first  part  of  Vogt  and  Speclit's  Natural  I 
history  of  mammals  has  appeared  (Municli  :  P.  } 
Bruckmann),  with  many  well-executed  drawings  by' 
the  last-named  author.    The  work  is  popular  in  tone.i 

—  The  British  admiralty  surveys  in  1881,  inostljf 
in  Asiatic  waters,  are  summarized  In  the  Nautical 
magazine  (November,  1882,  819-828).  »' 

—  A  representative  of  the  Newfoundland  flsheriin 
commission  recently  visited  Washington  for  the  piir- 
pose  of  studying  the  methods  of  propagating  codOkh 
employed  by  the  U.  S.  fish-commission,  with  a  vl^w 
of  putting  them  into  practice  In  Newfoundland. 
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—  A  phannaccutical  journal  in  the  German  lan- 
guage has  just  been  started  in  New  York  by  Ur.  F. 
Hoffmann,  analyst  to  the  State  board  of  health.  It  is 
to  b«  published  monthly;  and  the  January  number, 
which  has  just  reached  ua,  contains  original  papers 
on  Rhus  cottnoi'des,  by  Prof.  K.  Mohr;  on  The  posi- 
tion of  pharmacy  In  regard  to  mysterious  reiuedk'S  In 
North  America,  by  Prof.  Dr.  Maisch;  a  Report  of  the 
changes  of  the  state  of  the  pharmacopeia,  by  Dr.  A. 
Tscbeppe,  besides  two  unsigned  articles.  Eight  pages 
are  given  up  to  a  monthly  classlQed  riiniitc/iau  of 
pharmacy,  excellently  done. 

—  Dr.  .S.  M.  Burnett  spoke  at  the  meeting  of  the 
Washington  philosophical  society,  Jan.  13,  on  Refrac- 
tion In  the  principal  meridian  of  a  triaxial  ellipsoid; 
regular  astigmatism  and  cylindrical  lunses;  and  wa« 
foUowtsl  by  Prof.  William  Harkness  ou  the  Mono- 
chromatic aberration  of  the  human  eye  in  aphakia. 
Jan.  27.  Mr.  H.  H.  Bates  read  a  paper  on  the  Nature 
of  matter. 

^— At  a  meeting  of  tlio  section  of  mechanii:5  and 
[incering  of  the  Ohio  mechanics'  institute,  Jan.  23, 
papers  were  presented  on  Governors  atid  fly-wheels, 
by  Mr.  James  B.  Stan  wood;  The  wastage  of  water, 
by  Mr.  Thomas  J.  Bell;  Saving  of  fuel,  and  smoke- 
prevention,  by  Mr.  J.  P.  Kilbreth.  A  rpp<irt  on 
Pumplng-engincs  for  public  water-supply  was  pre- 
sented by  John  W.  Qill,  M.E. ;  and  Prof.  R.  B. 
Warder  made  some  remarks  on  The  duty  of  steam- 
engines. 

—  At  the  Philusopliical  society  of  Washington, 
Seb.  10,  Dr.  A.  F.  A.  King  read  a  paper  on  the  '  Pre- 
vention of  malarial  disei^scs,  illustrating,  inter  ulia, 
the  conservative  function  of  ague.'  Mr.  K.  J.  Far- 
quhar  and  Dr.  J.  S.  Billings  took  exception  to  the 
theories  advanced.  Capt.  C.  £.  Dulton  exhibited  a 
series  of  oil-paintings  illustrative  of  the  volcanic  phe- 
nomena of  the  Hawaiian  islands. 

—  At  the  meeting  of  the  American  academy  of  arts 
and  sclenoei,  Feb.  14,  the  following  papers  were  pre- 
sented: Quantitative  researches  in  photography,  by 
Mr.  W.  H.  Pickering;  Photography  as  a  means  of 
determining  the  light  and  color  of  the  stars,  by 
Messrs.  K.  C.  and  W.  H.  Pickering;  The  historical 
hydrography  of  the  west  coast  of  North  America,  by 
Mr.  J.  Winsor. 

—  .\t  the  meeting  of  the  Biological  society  of 
Washington,  Feb.  16,  Dr.  Coues'  paper  on  zoological 
nomenclature  applied  to  histology  was  discussed,  and 
jiapera  were  read  on  Biology  and  rlasBittc.<klion,  by 
Mr.  Newton  P.  Scuddcr;  On  the  structures  of  proto- 
plasm and  karyokinesis,  by  Mr.  John  S.  Ryder;  The 
human  fauna  of  the  District  of  Colunil)la,  by  Prof. 
Otis  T.  Mason ;  Section  cutting  and  mounting  of  hard 
woods,  with  Illustrations,  by  Dr.  Thomas  Taylor. 

—  A  lecture  on  the  development  of  civillEatiou  was 
delivered  in  the  U.S.  national  museum  by^Prof.  E. 
A.  Fay  of  the  National  deaf-mute  institute,  on  Jan. 


20,  before  the  students  of  the  latter  institution.  The 
gesture-language  was  delivered  with  remarkable  ease 
and  grace.  The  audience  was  very  attentive  through- 
out the  lecture,  and  showed  its  appreciation  of  the 
points  made  by  the  speaker,  by  nods  and  movements 
of  the  fingers. 

—  We  learn  from  the  daily  papers,  that  a  proposi- 
tion to  abolish  the  geographical  8ur^'ey  of  New  Jersey 
Is  meeting  with  favor  on  the  part  of  some  would-be 
economists  in  the  legislature  of  that  state.  Apart 
entirely  from  its  scientific  worth,  it  would  l>e  hard 
to  point  out  a  state  In  the  Union  where  the  quiet 
lne2cpensive  work  of  the  state  geologist  has  been  so 
fndtful  in  econoiuioal  value  as  here. 

—  A  course  of  ten  lectures  on  zoology  is  being 
given  by  Prof.  A.  S.  Bickmoro  in  the  American  mu- 
seum of  natural  history.  Central  Park,  New  York, 
on  Saturday  mornings.  The  lectures  commenced  on 
Jan.  20,  and  are  almost  wholly  upon  the  higher  ver- 
tebrates, those  in  March  being  upon  monkeys  and 
the  different  races  of  men.  We  underttand  the  course 
Is  very  well  attended;  but  the  sninll  lecture-room  is 
a  disgrace  to  such  an  Institution  if  it  contemplated 
such  courses  at  the  outset. 

—  In  recognition  of  their  scientific  services  at  the 
intemationul  geological  cougre5s  held  last  year  at 
Bologna,  the  Italian  government  has  created  Prof. 
James  Hall  of  Albany  a  Commander  of  the  ancieut 
order  of  .Sts.  Mauritius  and  Lazarus,  and  given  Dr.  T. 
Sterry  Hunt  of  Montreal  the  rank  and  decoration  of 
Officer  of  the  same  order. 

—  The  first  half  of  the  second  course  of  scientific 
lectures  delivered  in  the  National  museum,  under 
the  auspices  of  tlie  biological  and  anthropological 
societies  of  Washington,  now  completed,  has  met  with 
the  most  remarkable  and  flattering  succesf.  The  au- 
diences increased  in  size  from  the  first;  the  number  of 
persons  attending  lectures  far  exceeding  the  seating- 
capacity  of  the  hall,  and  in  one  instance  exceeding 
two  thousand.  The  first  lecture  by  Capt.  Clarence 
E.  Duttou,  on  Rivers,  although  brief  and  not  illus- 
trated, contained  a  clear,  and  in  many  respects  ori- 
ginal, exposition  of  the  r6le  of  rivers  in  the  great 
drama  of  the  globe.  Prof.  Otis  T.  Mason,  who 
delivered  the  second  lecture  on  the  20th  ult.,  took 
for  his  topic  The  races  of  men,  and  gave  a  brief  but 
succinct  summary  of  the  present  condition  of  knowl- 
edge in  this  branch  of  antliropology.  The  lecture 
was  illustrated  by  busts  ami  casts  of  different  races 
of  men,  from  the  museum  collection,  and  by  dia- 
grams. Mr.  George  Kennan,  who  was  third  in  the 
course,  delivered  an  eloquent  lecture  on  the  Moun- 
tains and  mountaineers  of  the  Caucasus,  and  was 
listened  to  with  closest  attention  during  the  two 
hours  occupied  in  its  delivery.  Dr.  D.  W.  Pren- 
tiss happily  selected  for  his  theme,  Mesmerism  in 
animals,  —  a  topic  which,  although  attracting  much 
attention   among   French  mimntii,  is  familiar  to  the 
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American  public  almosl  excluaively  Ihrougli  the  In- 
sufflcleiit  medium  of  tlie  newspapers.  Dr.  Theo. 
GUI,  who  lectured  on  the  lOtU  Inst,  on  Mythical 
animals,  departed  from  the  consideration  of  animals 
which  exist  in  fact,  and  gave  his  audience  an  account 
of  some  which  exist  in  fancy.  Dr.  Jolin  S.  Billings 
closed  the  first  half  of  the  course,  taking  for  his 
theme,  Qerms  and  epidemics.  He  gave  a  concise 
account  of  the  results  of  the  latest  investigations  of 
Pasteur  and  others,  regarding  the  relations  of  micro- 
scopic organisms  to  disease;  weaving  in,  to  a  greater 
or  less  extent,  his  own  views  upon  the  matter. 

The  programme  for  the  second  half  of  the  course 
U  as  follows:  Feb.  24,  Prof.  L.  F.  Ward,  the  Plant 
life  of  the  globe,  post  and  present;  March  3,  Mr.  W. 
H.  Dall,  Pearls  and  pearl-fisheries;  March  10,  Major 
J.  W.  Powell,  Indian  mythology;  March  17,  Prof.  C. 
y.  Riley,  Adaptation  and  Interdependence  between 
plants  and  insects  ;  March  24,  Prof.  C.  A.  White, 
the  Teachings  of  paleontology  ;  March  31,  Dr.  K 
Fletcher,  U.  S.  A.,  Human  proportion  in  art  and 
anthropometry. 


RECENT  BOOKS  AND  PAMPHLETS. 

[  Gontinuationa  and  brief  paper*  fxlmcUii  from  ttriat  ttifro- 
titr*  without  rtpaginatifin  we  not  incluUfd  in  tMii  lint.  Excep- 
tion* arf  madf  for  aitnitat  refmrtt  of  American  in»tiiution». 
newly  entabiinheii  periodical*,  and  memoir*  of  con*iderabU 
extent.] 

Baltimore  —  Jobn«  llooklna  anivcnity.  Sladio  lo  biatoiickl 
and  polUlcat  Bclcnce;  cd.   oy  Herbert  ti.  Adiiin«.    BulUmorr, 
Vniter*!tij.     I8S2-S3.     8". 
I.  An    Introduction    to    American    IniUtuUonal  hUtory;   by 
Edward  A.  Kri-einnn.     1882.    p.  3V. 
n.  Tb«  Ocnnanlo  urlitln  of  New  En{(land  town*;  by  11.  B. 
Adama.     Wttb  notea  on  cooperaUoD  In  iinlvenlty  work. 
18«i.     p.  67. 
in.  Local    governmenl  In    Illlnola;    by   Albert   Uhaw;    Local 
■oTeroment  In  I'eDnaylvunla;  by  E.  it.  L  Oould.    Jan., 
1883.     p.  37. 
rV.  Saxon  UtbinK-moo  In  America;  by  H.  B.  Adami.     Feb., 
1883.     p.  23. 

Bible  mytb^,  and  tbclr  parallcU  In  other  rulliflons;  belova 
comparinon  i»f  the  uld  mid  nt-w  t.>»ljtmerit  niyilis  anti  mlracTc» 
with  thoMo  of  hunt  hell  nntions  of  nnllqulty,  cuniiiluring  atao  Ibeir 
oriKln  and  meaning.     N.  Y.,  Bouton.     1SD3.    OoO  p.    8*. 

Bouchon-Brandely.  linpport  nn  minlcilredc  la  marine  aur 
la  geuuratlun  ut  la  fccnnoaUon  artlUclelle  dea  hultrca  portugalaea. 
i>arla,  1881.    61  p.    8*. 

Brubaker,  A.  V.    Pbyiloloity.    Philad.,  BlakUtm.     1883. 

133  p.   ir. 

Buet,  Charlen.  Madagaacar,  la  relne  dea  Ilea  afHcalnea : 
hlatotre,  muoura,  religion,  Uore,  etc.  I'arla,  Patmi.  1883.  12-f 
301  p.    8". 

Cambridge  entomological  olnb.  Annoal  reporta  for  1882. 
Cambridge,  tjlab.     1883.    31  p.    32*. 

Connecticut  ngrlcuUural  eiperimont  atation.  Annual 
re|Mrl  for  188;!.     Vav  Mwmn,  StilU.     1883.     114  p.     8*. 

Conn.  —  tihell  rtflh  commUwIonrra.  Second  report.  Middle- 
town,  Stnte.    1883.    44  p.,  map.    8*. 

Davy,  Humphry.  Tx'S  dornlcra  Joura  d'un  phlloaophe.  En. 
tnuluna  aur  lu  nuluro,  lea  aelencea,  le^  inetnmorpbosea  de  la  terre 
el  du  ciel.  riiumaulfe.  I'aine,  et  la  vie  eternello.  Ouvniye  traduit 
do  I'angluU,  aecompagnti  d'nne  preface  et  de  notee,  par  tj.  Flam- 
raarlon.     Oe  f!d.     I'arl",  Didier.     188i.    32+.'J74  p.     18'. 

Fabre,  *1.  Henri.  lliat«i[ra  nalurelle.  Odoloyio  (programme 
olUclel  du  3  aoQt  1880  el  Inatructlona  minlalerlellea  du  18  oct. 
1B81).    3e  ann.     I'aria,  Drlagrave.     ISSi.    200  p.     12". 

Ferris,  B.  O.  A  new  theory  of  the  origin  of  spcolea.  N.  Y., 
/\>uiler  and  Well*.    1883.    278  p.    12'. 
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Qerhard,  W.  Panl.    Honae  dmlnage  and  aanltary  plam1>.        gi 
g.    N.  Y.,  ran  Notlrand.    1882.    20.i  p.    «'.  (I 


Oirardin,  3.  Leeona  de  ehlmie  tl6roenlalre  applli]u^c  am 
ana  induatrlcla.  Be  id.  Tom.  111.  (;blmie  urganlnue.  Faria, 
Mauon.    1883.    S20p.,a30ag.    8*. 

Qrand,  B.  Llndaatrlo  hultri6r«  h  Marenner;  la  Seudrc  el 
aea  rivagea;  dea  clalrea  k  rerdir,  aoina  annuela  fc  doooer  aux 
clalrea,  etc.    t'arla,  Mitheltt.    1883.    31  p.    V. 

Ouerin,  Victor.  KapporU  addreaada  a  M.  le  mInUIre  de 
I'tnairucUon  publlqne,  aur  aa  mlaaiou  acicntllique  dana  le  Llban. 
Paria,  imp.  Levi.     1883.     2S  p.     8'. 

Hale,  P.  M.  The  wooda  and  timbera  nf  North  Carolina;  a 
compilutlon  from  ibe  botanical  and  geologtoal  reporta  of  Dra, 
CurlU,  Einmona,  and  Kerr;  to  wbleh  are  added  lurorniaUoii  ob- 
taltii-d  from  the  censua  bureau  and  accurate  repuna  from  the 
aeveral  roontlea.     Italeigh,  Halt.    1883.    272  p.,  map.     12*. 

Indiana.  —  Department  nf  geology  and  natural  blatory. 
Eleventh  annual  report  1B81.  John  Collett,  atate  geologlal. 
Indlauapulla,    StaU.    1882.    414  p.,  6  mapa,  (."i  pL     8*. 

Knhff,  O.  A.  Lea  organca  gt^nluux  de  I'homme  et  de  la 
ferame,  atructure  el  foncUona,  etc.  Se  id.  ParIa,  Baltlire.  1883. 
64  p.     8". 

Latteux,  Paal.  Manuel  do  technique  mlcroaconique,  on 
Oulde  pratique  pour  I'etude  el  le  maniement  du  ralcrtiacope. 
Se  id.     I'arla,   Delahaye.exe..    1883.     11+477  p.,  177  flg.     18*. 

Leoouteux,  Edouard.  Le  bli,  aa  culture  Intcnalvo  et  exlen- 
alvc.     ParIa,  Imp.  CAalx.     1882.     8  +  413  p.,  80  llg.     18*. 

Marchand,  L4^n.  Botanlque  cryptogarolque  pharmaco- 
mMlcale;  programme  ralaonnd  d'un  coura  profea«6  k  r^ol«  iu- 
pArleure^de  pbarmacle  de  Paria.    Tom.  I.    Paria,  Hoin.    1883. 

Milne-Edwarda,  Alphoiue.  Anatomle  et  pbyalologle  aul- 
malea.     I'arla,  Motion.    1883.    4+4M  p.    311  flg.     18*. 

Mortillet,  Oabrlel  de.  Le  priblatorlque :  antlqnltt  do 
I'bomme  ',Blbl.  aclencea  contemp.}.  Paria,  Itiinvxtld.  1883. 
842  p.    8*. 

New  York.  —  Unnaean  aoclcty.  Tranaactiona.  Vol.  I. 
H.y.,  Society.     188J.     188  p.,  portr.     1.8*. 

NiOZ,  Comm.  (i^)graphlc  mtlltalre.  v.  Europe  oHentale  ei 
baaain  de  la  Medlterran^'.  1*  partle :  p^nlnaule  dea  Balkana. 
Puria,  Bauiloin.     1882.     8+231  p.     18*. 

O'Donovan,  E.  The  Men  ooala.  Trarela  and  adventure* 
eaat  of  the  Caaplan  during  187U-81,  Including  Ave  montha*  real- 
deoce  among  the  Tckkea  of  Merv.   2  vol.   N.Y.    1883.   Illuatr.   8*. 

Pharmaceutische  mndacbau  und  zeltung  fUr  die  wlaaeo- 
achnftiiclit-n  yvwerbiichen  Ititereaaeu  der  pbarmacle  und  ver- 
wnndten  berufa-und  gi'achiifL«Kwt>igi<  In  den  Vereiulgten  Btaaten; 
bernuag.  von  Dr.  Fr.  Uolfraann.  Ud.  1.  do.  I.  N.  V.  1883.  38 
p..m.    4". 

Fioger,  L.  M.  bleu  dana  aea  oeuvrea ;  le*  aplendenr*  de  I'aa. 
Irononilu,  ou  II  y  a  d'autre*  moDde*  que  le  nOlre.  Parte,  Halo*. 
1883.     18*. 

Lalune.    4+316  p. 

Le  aolell.    8+378  p. 

Poitevin,  A.  Traitt  dea  lmpre*slona  pholographlqora. 
Bulvl  d'appcndlcca  relallfa  aux  pruc6<1^8,  par  M.  Mon  VIdal. 
Seid.     VatU,  aauVlier-ViUar*.     1883.     14+280  p.,  portr.     18*. 

Proctor,  It.  A.  The  great  pyramid,  ubacrvatory,  tomb  and 
temple.     N.Y..  Worthinglon.    1883.    8+323  p.    illuatr.     12". 

Rawlinson,  <)■  The  religlnna  of  the  ancient  world.  Includ- 
ing Ktrypt,  Aaayrla  and  Babylonia,  Perala,  India,  Pboenlula, 
Etruria,  Urcvre,  Bume.  N.Y.,  Scribner.  1883.  12+MU  p. 
Illu.lr.    ir. 

Rochaa,  Albert  de.  Ia  aelcnee  de*  pbtloaopbe*  el  Part  de* 
thnuinaturgea  dana  I'anUqult^.  Paria,  ifaaaOM.  1883.  220  p. 
24  pi.     8". 

Belvatico,  BUveetro.  Bur  le  develuppement  embryonnalre 
dea  bombycletia.  Traduction  par  J.  PcUutnn.  Purla,  /Join.  18^1. 
31  p.,  7  pi.    »". 

Tissandier,  Oaaton.    Lea  martyn  de  la  aoJence.    9*  4d. 
Paria,  rireyfou*.     1883.    334  p.,  34  pi.    r. 
TyndaU,.!.    Heat  a*  a  mode  of  motion,   yrve  enl.ed.   N.T., 

Appleton.    ISM.    Illuatr.    12'. 

U.S.  — Corpa  of  cnglneeni  U.S.  army.  Profc««ionnl  papers, 
no.  24.  Primary  Irlanifulatlon  of  tbe  lake  aiirvey;  by  Lleui.- 
Col.  C.  B.  Comatuck,  II.d.A.  Woah.,  OotemmeKt.  1882.  020 
p.     4*. 

Waldmann,  F-  Dar  bemaiein  Im  altertbum;  hlatortecb- 
phllologiachc  akiue.    Feilin.    1883.    67  p.    4*. 

AVharton,  W.  .T.  L.  Hydrcjtraphlcal  surveying;  a  dearrip- 
Uon  of  the  meann  and  incthoda  employed  lu  conatrueting  mnrlnu 
obarta.    Loudon.    1882.    8*. 

Tung,  Enille.  t»  eomniell  normal  et  le  aomroell  patli«li' 
'Ique;  roagiietlarae  animal,  hypnutUme,  UL^vroae  htattiriqur. 
BIbl.  biol.  Intern.)     Paria,  A>(r.     1883.    19«  p.    18*. 
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TBE  INTERNATIONAL  CONFERENCE 
FOR  THE  DETERMINATION  OF  THE 
ELECTRICAL   UNITS. 

At  a  meeting  of  tlie  olectrical  eongrcss,  Oct. 
r,  1881,  it  was  rew^mmciKlod  that  llie  French 
government  should  invito  the  other  powers  to 
constitute  nn  intomutional  cummission  to  dis- 
fiOBS  the  following  (loints  :  — 

1.  To  determine  for  prftcticiil  science  the 
conditions  which  a  column  of  mercury  should 
Ajlfil  iu  ordiT  to  represent  the  electrical  unit  of 
resistance. 

2.  To  determine  upon  a  definite  standard  of 
Ught. 

3.  To  arrange  a  systematic  and  universal 
plan  for  studying  atmospheric  electricity,  ter- 
restrial magnetism,  and  the  exchange  of  in- 
ternational observations. 

In  accordance  with  this  recommendation  the 
French  government  communicated  with  the 
other  powers ;  and  representatirea  appointed 
by  the  various  governments  assembled  in  Paris, 
Oct.  16,  1882,  at  the  residence  of  the  foreign 
minidtcr.  At  the  first  meeting  there  were 
forty -seven  representatives  present,  among 
whom  were  Helmholtz,  W.  Siemens,  Wiede- 
mann, Kohlrausch,  Frohlich,  Lorenz,  Dumas, 
Mascart,  Tncchiui,  and  Weber.  The  repre- 
seotativcs  from  Great  Britain  and  the  United 
States  had  not  been  notified  in  time  to  attend 
the  opening  of  the  conference. 

Upon  organization,  three  committees  were 
formed,  —  one  upon  electrical  units,  one  upon 
earth-currents  and  lightning-rods,  and  another 
upon  a  standard  of  light.  At  first  the  time 
of  the  conference  was  largely  devoted  to  dis- 
cussions of  the  best  methods  of  dctennining 
the  unit  of  electrical  resistance.  V.'irious  sug- 
gestions were  made  in  regard  to  the  limits  of 
nccumcy,  and  to  the  necessity  of  repeating 
tba  obflervaUons  already  made  at  ditfcrent 
plaoM  on  the  earth's  surface  in  onler  to  elim- 
inate the  errors  due  to  locality.  M.  Broch 
uf  N'c;rwiiy  8Qggcste<l  that  the  calorimetric 
dotcnuinations  of  the  ohm  should  be  care- 
AUly  made ;  this  method  being  the  most  direct 
one,  although   it  required  a  precise  value  of 

No.  4.— I»8a. 


the  mechanical  equivalent  of  heat.  Sir  W. 
Thomson  and  Helmholtz  pointed  out  that  the 
heat  method  depended  upon  the  mcnsurument 
of  ourront,  and  could  only  be  considered  as 
a  method  of  control.  MM.  Lorenz  and  Rolti 
presented  papers  upon  the  dett.'nnination  of 
the  ohm,  and  Wiedemann  gave  a  bibliography 
of  the  subject.  Afler  hearing  the  careful  and 
minute  discussion  of  the  subject,  the  following 
resolutions  were  adopted:  — 

1 .  The  commission  consider  tliat  the  deter- 
minations made  up  to  the  present  time  are  not 
suRlciontly  concordant  to  allow  the  value  of 
tlie  ohm  to  be  flxetl. 

They  believe  that  it  is  necessary  to  continue 
the  researches  upon  this  value.  Although  they 
do  not  advise  observers  to  restrict  thomsclveti 
in  the  choice  of  methods,  they  consider  the  fol- 
lowing methods  particularly  adapted  for  exact 
determinations :  — 

a.  Induction  of  a  current  upon  a  dosed  cir- 
cuit (KirchofT). 

6.  Induction  by  the  earth  (W.  Weber). 

c.  Decrement  of  moving  magnets  (W. 
Weber). 

d.  Apparatus  uf  the  British  association. 

e.  Methods  of  M.  Lorenz. 

It  is  also  desirable  to  determine  the  ohm  by 
the  quantity-  of  heat  evolved  b}-  a  given  cur- 
rent, using  this  method  us  a  control  method. 

2.  It  is  thought  desirable  that  the  French 
government  should  take  the  necessary  steps  to 
prepare  certain  standards  of  rosistJincc.  which 
can  be  placed  at  the  disposal  of  scientific  men, 
in  order  to  compare  their  values. 

The  commission  was,  at  first,  of  the  opinion, 
that  when  the  results  of  the  different  observers 
reach  an  approximation  of  xxhv  ^^  ^^^  ^"'^ 
value,  the  value  of  the  practical  unit  of  resist- 
ance should  thcu  be  fixed.  Alter  much  dis- 
cussion, it  was  felt  that  no  decision  upon  the 
limit  of  accuracy  could  he  reached  at  present. 
Mascart  then  described  the  methods  adopted 
for  the  study  of  atmospheric  electricity.  Sir 
W.  Thomson  showed  that  it  was  important  to 
make  observations  upon  the  air  in  a  definite 
enclosure,  or,  in  other  words,  upon  the  air 
itself.    Helmholtz  iu  this  connection  remarked, 
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that  one  of  his  students  had  shown  that  the 
i  electrification  of  the   air  in  the  interior  of  a 
flaboratory  could  be  readilj-  perceived.     Thom- 
KBOD  then  gave  a  short  description  of  the  kind 
of  room  and  the  disposition  of  its  w.nlls  which 
would  be  desirable  in  an  observiitorj'  for  such 
researches.      The    commission    concluded    to 
recommend  to  the  various  governments  regu- 
lar obsei'vations  on  atmospheric  electricity. 

An  interesting  discussion  upon  lightning- 
'rods  then  followed.  Helmholtz  said,  that  sta- 
tistics in  regard  to  strokes  of  lightning  and  in 
regard  to  the  effect  of  various  kinds  of  light- 
ning-rods were  about  to  be  collected  in  the 
province  of  Schleswig-Holstein,  the  position  of 
this  province  between  two  seas  being  particu- 
larly* advantageous.  It  already  had  appeared 
that  the  countiy  is  more  exposed  to  strokes  of 
lightning  than  the  cities,  and  that  in  villages 
the  public  buildings  were  more  frequently 
struck  than  the  houses.  He  also  remarked, 
that  the  academy  of  Berlin  had  recommended 
the  employment  on  telephone-lines,  whore  they 
enter  houses,  of  a  lightning-protector,  consist- 
ing of  two  little  spheres  very  near  each  other, 
one  of  which  is  connected  to  the  line,  and  the 
other  to  the  earth.  M.  Ludewig  of  Germany 
gave  some  statistics  in  regard  to  damage  to 
telegraphic  and  telephonic  apparatus  in  Ger- 
many during  tlie  period  from  April  1,  1881,  to 
Aug.  20,  1881.  During  this  time  there  had 
been  2,301  storms ;  and  these  had  produced 
2,165  cases  of  damage,  more  or  less  serious. 

It  was  debated  whether  a  set  of  questions 
In  regard  to  the  perturbing  effect  of  storms 
upon  telegraphic  apparatus  should  be  issued. 
After  much  discussion,  a  sub-committee  was 
formed  to  formulate  a  set  of  questions.  Among 
the  members  of  this  committee  were  Helm- 
holtz and  Maseart.  The  question  of  the  ob- 
servation of  earth-currents  was  then  taken  up. 
It  was  regretted  that  the  existing  telegraph- 
lines  running  north  and  south,  and  cast  and 
west,  could  not  be  utilized  for  the  observation 
of  earth-currents.  The  pressure  of  business 
usually  prevented  this.  M.  Blavier  pointed 
out,  that  the  earth-currents  are  generally  too 
feeble  to  be  observed  on  telegraph-lines  which 


are  in  operation.  Moreover,  the  poLirization 
of  the  earth-plates  of  the  battery  would  cause 
trouble.  Maseart,  in  repl}',  said  that  he  had 
noticed  that  the  maximum  disturbance  was 
reached  slowly,  through  a  period  of  several 
days,  and  died  out  also  slowly.  He  therefore 
thought  that  existing  telegraphic  lines  could 
be  used,  notwithstanding  the  objections  of 
M.  Blavier.  He  proposed  that  observations 
should  be  made  upon  lines  reserved  for  the 
purpose,  and  also  on  existing  telegraphic  sys- 
tems. A  question  arose  upon  the  length  that 
these  lines  should  have.  Helmholtz  remarked, 
that  one  could  make  observations  on  lines 
from  one  to  two  kilometres  in  length.  It 
would  be  necessary,  however,  to  shun  the 
effects  of  polarization  of  the  electrodes.  He 
thought  that  special  plates  surrounded  by  per- 
oxide of  manganese  might  be  serviceable. 

The  commission  in  general  were  in  accord 
on  the  necessity  of  organizing  a  sj'stematio 
study  of  earth-currents  upon  telegraphic  lines, 
or  at  least  records  of  these  auTcnts  on  tlie  days 
specified  for  obser\-ations  by  the  international 
polar  expeditions  (the  first  and  fifteenth  of  each 
month,  from  September,  1882,  to  September, 
1883).  In  a  general  discussion  wiiich  fol- 
lowed, upon  lightning-conductors  and  electrical 
storms,  Helmholtz  expressed  his  doubt  about 
the  efficacy  of  extent  of  contact  of  lightning- 
conductors  with  the  eaith,  and  the  varied 
nature  of  the  plates  employed.  M.  Van  der 
Mensbrugghe  (Belgium)  spoke  of  the  desira- 
bility of  stud3-ing  the  nature  of  lightning  dis- 
charges, especially  that  termed  ball-lightning. 
Maseart  replied,  that  he  did  not  believe  that 
cases  of  ball  or  globular  lightning  were  well 
substantiated.  It  might  hap[)en  that  it  was  an 
illusion  of  the  senses,  and  could  therefore  be 
relegated  to  physiology  rather  than  to  physics. 
The  commission  then  discussed  the  question 
of  studying  the  best  conditions  for  the  estab- 
lishment of  an  international  telemcteorogi-aphic 
system,  which  would  permit  various  stations  in 
different  countries  to  communicate  continuous- 
ly with  each  other.  They  decided  that  it  did 
not  appear  that  the  time  had  come  for  the 
establishment  of  such  a  S3"stem ;  but  they  ex- 
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pressed  the  opinion  that  such  a  system  would 
be  highly  desirable. 

Then  followed  a  long  discussion  upon  the 
standard  of  light.  It  was  generally  granted 
that  a  white  light  was  desirable.  Wiedemann 
remarked,  that  a  fine  gauze  saturated  with  the 
spirit  of  turpentine,  burning  in  oxygen,  gave 
a  very  white  light.  Siemens  proposed  to  era- 
ploy  a  cuiTent  of  oxygon  passing  through  a 
carburetted  hj-drogen,  mnintnincd  at  some 
Bxe<l  temperature.  One  could  thus  obtain  a 
constant  mixture  which  would  burn  with  a 
white  tlnme.  I^Ielmholtz  thought  that  it  would 
be  extremely  ditlicult  to  produce  a  mi.xturc 
of  air  and  carburetted  hydrogen  in  constant 
proportion,  and  to  regulate  the  temperature. 
Dumas  thought  that  the  late  experiments  of 
VioUe  upon  the  light  emitted  by  melting  plati- 
num might  solve  the  problem.  The  point  of 
fusion  of  a  body  seemed  to  him  to  be  as  gootl  a 
fixed  point  as  could  be  wished.  He  invited  the 
commission  to  view  the  experiments  of  VioUe. 

After  witnessing  the  experiments  of  Violle, 
the  members  of  the  commission  appeared  to 
think  more  favorably  of  Dumas'  suggestion. 
Professor  Lcblanc,  who  has  had  charge  for 
many  years  of  the  photometric  determinations 
of  the  lighting-gss  of  Paris,  was  iuvited  to 
explain  his  metho<1s ;  and  the  members  of  the 
commission,  in  turn,  were  invited  to  witness 
the  methods  in  bis  laboratory.  Professor  Le- 
blanc  stated  his  preferences  for  the  employment 
of  a  Carcel  lamp  for  photometric  determina- 
tions. He  showed  that  the  personal  equation 
could  be  practically  eliminated,  and  that  dif- 
ferences of  tint  did  not  influence  the  results  to 
the  degree  supposed.  Sir  W.  Thomson  sjioke 
of  the  advantages  of  Rumford's  photometer. 
The  following  resolutions  upon  this  subject 
were  finally  adopted  :  — 

o.  The  conference  express  their  hope  that 
the  exiM^riments  now  in  process  uiwn  the  light 
emitted  by  melting  platinum  will  lead  to  a 
definite  standard  of  light. 

b.  They  recommend  the  eraploj'ment  of  the 
Carcel  lamp  as  a  secondary  standard,  this  lamp 
to  bo  employed  with  the  precautious  adopted 
by  MM.  Dumas  and  Regnault. 


Caudles  can  also  be  employed  as  a  second- 
ary standard,  if  sufficient  care  be  taken  in 
regard  to  their  construction  and  constitution. 

c.  They  call  attention  also  to  the  necessity 
of  the  nuiilysis  of  the  different  conditions  under 
which  comparisons  of  light  are  made,  and  re- 
iterate the  opinions,  expressed  at  the  meeting 
of  the  electrical  congress  of  1881,  in  regard 
to  the  necessity  of  taking  into  account  the 
amount  of  light  radiated  from  sources  of  light 
in  different  directions.  , 

At  the  close  of  the  conference.  Sir  W.  Thom- 
son expressed  the  opinion  that  the  labors  of 
the  conference  would  stimulate  researches  diu-- 
ing  the  coming  year ;  and  he  congratulated  the 
conference  upon  its  important  work. 

On  the  26th  of  October,  President  Gr6vy 
received  the  membcra  of  the  commission  at 
the  Palais  d'El^-st^es ;  and,  after  a  reception  by 
Minister  Cochd'rj",  on  the  afternoon  of  the  same 
day,  the  conference  was  adjourned  to  the  first 
Monday  of  October,  1883. 


ON  THE  PHYSICAL  CONDITIONS  UNDER 
WHICH   COAL    WAS  FORMED.^ 

The  mode  of  formation  of  coal  has  been 
much  discussed,  and  various  theories  have 
been  promulgated  in  regard  to  it ;  but  the 
peat-bog  theory,  as  it  is  called,  has  been 
generally  accepted.  This  is  the  \new,  that  coal 
is  the  residual  hydrocarbon  of  plants  which 
have  grown  where  their  remains  are  found, 
and  that  it  has  been  formed  precisely  as  peat 
accumulates  in  marshes  at  the  present  day. 

So  great  has  been  the  harmonj-  of  opinion 
on  this  subject,  that  it  would  at  first  sight 
appear  unuecessarj-  to  renew  discussion  on  a 
question  that  had  seemed  to  be  definitely  and 
permanently  settled.  The  calm  of  geological 
opinion  which  has  prevailed  on  the  coal-ques- 
tion has,  however,  been  recently  disturbed  by 
a  very  voluminous  and  painst.iking  discussion 
of  the  mode  of  formation  of  coal,  by  M. 
Grand'Eury,  which  occupies  nearly  300  pages 
in  the  Annales  des  mines  for  the  present  year. 
In  this  discussion  the  theory  is  advocated,  that 
the  carbonaceous  matter  forming  beds  of  coal 
has  been  derived  from  plants,  but  plants  trans- 
ported from  their  places  of  growth,  and  de- 
posited at  a  greater  or  less  distance  in  the 
bottom  of  water  basins. 

>  Rood  before  Uic  Nalitrnu)  RCAtlmay  of  •deuoea  »1  (to  Munl- 
•nnaal  mraUug  In  Now  York,  Nov.  14-17,  ISU. 
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We  have  reports,  also,  from  time  to  time, 
of  a  system  of  experimeuta  and  observatious 
made  by  M.  Fayol,  at  Commeiilry,  in  the 
difp.'irtmcnt  D'Aliiers,  in  Central  France,  from 
which  he  draws  the  same  inference ;  and  it  is 
apparent  that  a  formidable  attack  has  been 
made  all  along  the  line  upon  the  peat-bog 
theory. 

For  this  reason,  and  in  ortler  that  geological 
truth  shall  be  maintained,  I  venture  to  report 
some  fucts  which  I  have  myself  observed 
in  the  coal-fields  of  the  Mississippi  valley, 
and  which  in  my  judgment  arc  incompatible 
with  the  coudusions  of  MM.  Grand'Eury 
and   Fayol. 

The  opinions  presented  in  the  discussions  of 
the  chemical  and  physical  history  of  coal  have 
been  based  upon  two  classes  of  facts :  viz.,  1°, 
those  gathered  from  the  study  in  the  field  of 
the  structure  and  relations  of  the  coal-beds ; 
and,  2°,  those  obt.TJueil  from  chemical  and 
physical  experiments  conducted  in  the  labora- 
tory. Now,  while  there  is  .no  doubt  that  such 
experiments  have  contributed  much  to  our 
understanding  of  the  subject,  it  is  obvious 
that  they  have  niislcii  observers,  through  the 
impossibility  of  imitating  by  artiflcial  means 
the  gi'ftnd  processes  of  nature.  She  has  in 
most  instances  left  a  full  and  faithful  record 
of  her  work ;  but  the  same  ditQcultics  attend 
the  disinterment  and  translation  of  this  buried 
record  that  have  been  encountered  by  the  stu- 
dents of  archeology  in  their  efforts  to  trace 
the  early  history  of  mankind.  Necessaril}' 
this  is  a  work  of  lime ;  and  much  study  is  re- 
quired for  the  acquisition  of  a  full  and  accurate 
knowledge  of  the  language  in  which  it  is 
written,  and  for  the  gradual  accumulation  of 
the  large  amount  of  material  required.  Yet  I 
claim,  that  so  much  of  nature's  recoitl  of  the 
processes  pursued  in  the  formation  of  coal  has 
been  submitted  to  our  observation,  and  that 
this  record  is  so  clear  that  the  truth  is  within 
ourreacii ;  and,  further,  that  this  truth  is  dis- 
jrdant  with  the  results  obtained  in  artiflcial 
tperimcntation,  and  therefore  proves  such 
"results  fallacious. 

In  the  present  communication,  nothing  like 
a  full  discussion  of  the  arguments  pro  and 
con  will  be  attem])tcd ;  since  the  space  at  my 
command  will  permit  me  to  cite  only  a  few  of 
mau3'  facts,  and  to  very'  briefly  read  their 
meaning. 

For  the  present  I  will  couflue  myself  to 
some  of  the  phenomena  presented  by  one  of 
the  Ohio  coal-beds  with  which  1  am  specially 
familiar.  This  is  our  'Coal  No.  1,'  the  lowest 
of  the  series,  sometimes  called  the  Brier-HlU 


coal.  As  this  has  furnished  a  fuel  of  excep- 
tional punty,  such  as  could  be  used  in  the  raw 
state  for  the  smelting  of  iron,  and  lies  nearer 
to  the  navigable  waters  of  Lake  Erie  than  any 
other,  it  has  been  very  extensively  worked. 
The  result  of  this  working  has  been  to  show, 
that  the  coal  is  conlined  to  a  small  part  of  the 
area  it  was  once  supposed  to  cover,  and  that 
it  lies  in  a  series  of  nan-ow  troughs,  or  basins, 
which  were  evidently  once  peat-marshes,  oc- 
cupying local  depressions  in  the  then  existing 
surface.  A  large  number  of  these  detached 
coal-deposits  have  been  now  completely  worked 
out,  and  the  phenomena  they  present  ftjUj 
exposed  to  view.  Among  these  phenomena  I 
may  cite :  — 

1.  Below  the  coal  a  fire-clay,  penetrated  in 
ever}"  direction  with  roots  and  rootlets  of  Lepi- 
dodendrou,  Sigiliai-ia,  etc. 

2.  A  coal-seam  having  a  maximum  tliick- 
ness  of  six  feet  in  the  bottom  of  the  basins, 
thinning  out  to  feather-edges  on  the  sides, 
and  containing  only  two  to  three  per  cent  of 
iish. 

3.  The  coal  on  the  margins  of  a  basin  ris- 
ing sometimes  thirty  or  fortj'  feet  above  its 
place  on  the  bottom. 

4.  A  roof  com])oscd  of  argillaceous  shale, 
of  which  the  lower  layers,  a  few  inches  in 
thickness,  are  crowded  with  the  impressions 
of  plants  ;  among  which  ai'e  interlocked  pros- 
trate trunks  of  Lcpidodendra  and  Sigillaria, 
traceable  from  root  to  summit,  often  carrying 
foliage  and  fruit,  the  fronds  of  ferns,  —  some- 
times ten  or  fifteen  feet  in  length,  complete 
and  smoothly  spread,  —  Calamites,  Cordaites, 
etc. 

h.  In  many  places  the  roof  marked  with 
circles  one  to  two  feet  in  diameter,  called  by 
the  miners  '  pot-lK)ttoms.'  These  are  sections 
of  the  bases  of  the  upright  trunks  of  Sigillaria 
or  Ijcpidodendron,  which  rise  perpendicularly, 
sometimes  many  feet,  into  the  overlying  shales. 
They  consist  of  hollow  cylinders  of  coal,  per- 
haps a  half-inch  in  thickness,  the  int<'riors  of 
which  are  filled  in  with  shale,  laminated  hori- 
zontally, and  sometimes  contain  remains  of 
plants  and  animals  which  must  have  been  intro- 
duced when  they  were  hollow  stumps  standing 
where  they  grew. 

6.  In  certain  circumscribed  areas,  part  of 
the  coal-seam  is  canuel,  bituminous  shale,  or 
black-band  iron-ore ;  and,  as  in  all  cases  of 
this  kind,  the  caunel,  shale,  and  black-band 
contain  the  remains  of  aquatic  animals,  —  Crus- 
tacea, fishes,  or  molhisks,  —  the  normal  or  cubi- 
cal coal  never  including  any  thing  of  the  kind. 

7.  The  boundaries  and  bottoms  of  the  ohan- 
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nels  and  bnsins  which  hold  the  coal,  composed 
of  the  Waverley  shales,  or  the  carboniferous 
conglomernte. 

From  these  facts  I  translate  the  following 
history,  which  I  am  sure  will  bo  accepted  ns 
true  liy  every  geologist  who  has  had  suHleicnt 
exjjericnce  in  field-work  to  make  his  judgment 
of  such  phenomena  trustworthy. 

I.  At  the  beginning  of  the  formation  of  the 
coal-measures,  north-eastern  Ohio  was  a  land 
surface,  underlain  b}'  the  Waverle}-  shales,  or 
beds  of  gravel,  now  the  conglomerate.  This 
surface  was  furrowed  by  the  valleys  of  streams, 
and  pitted  b\-  loc.il  basins,  similar  to  those 
which  mark  the  present  surface. 

II.  With  a  slow  subsidence,  which  con- 
tinued with  interruptions  liiroughout  the  coal- 
measure  epoch,  the  drainage  was  checked,  and 
lakes  and  marshes  were  formed  in  the  depres- 
sions of  the  surface.  In  these  basins  a  fine 
sediment  was  deixisitcd.  —  the  'fire-clay,'  — 
like  the  clay  now  found  under  some  of  our 
peat-beds.  When  overgrown  with  vegetation 
the  roots  of  plants  penetrating  this  silt  drew 
out  of  it  iron,  potash,  soda,  etc.,  leaving  it 
nearly  [lure  silicate  of  alumina,  and  specially 
refractory  ;  whence  its  uses  and  name. 

III.  The  marshes  and  lakes  were  ultimately 
filled  with  jteat,  which  rose  to  a  general  level 
near  tlie  water-line,  and  was  sometimes  thirty 
or  forty  feet  deep  in  the  deejiest  parts  of  the 
basins. 

IV.  In  places,  water-basins  remained  soch 
through  a  considerable  i>ortion  of  the  time 
occupied  in  the  accumulation  of  the  peat;  and 
sluggish  streams  flowed  through  the  marshes, 
connecting  these  basins,  and  transporting  to 
them  fine  sand,  clay,  lime,  iron,  etc..  which, 
mingling  with  the  completely  macerated  vege- 
table tissue,  formed  cannel  coal,  black-band 
iron-ore,  and  bituminous  sh.ile.  After  a  time 
these  basins  also  were  filled  with  peat  growing 
from  the  margins,  just  as  our  lakelets  are  now 
tilled,  and  converted  into  peat-marshes. 

V.  After  ages  had  passed  with  the  physical 
nditions   de»cribod,  a  subsidence   caused   a 

tnbmergencc  of  the  peat-marshes,  which  first 
resulted  in  the  destruction  of  tlie  generation 
of  growing  plants  that  covered  them.  These 
dropp<^d,  in  succession,  leaves,  twigs,  and 
branches ;  and,  finally,  most  of  the  standing 
trees  fell.  Some,  however,  continue*.!  longer 
to  maintain  an  upright  position,  while  the  fine 
argillaceous  sediment  su8|>cudc<)  in  the  water 
w«8  alowly  de|>ositcd  around  them,  to  form  the 
roof  shale,  —  of  which  the  lower  layers  are 
chargeil  with  the  debris  of  the  plants  growing 
on  the  mursh ;   the   upper  layers,   deposited 


when  these  were  all  buried,  nearly  barren  of 
fossils. 

VI.  The  weight  of  the  superincumbent  mass 
pressed  down  the  bed  of  peat ;  which,  consoli- 
dated by  that  process,  and  undergoing  internal 
chemical  changes,  ultimately  became  a  bed  of 
coal,  thickest  in  the  deepest  part  of  each  basin, 
thinning  and  rising  on  each  side  up  to  its  edge, 
which  remains  to  mark  the  original  level  of 
the  surface  of  the  peat-marsh. 

Thus,  and  in  no  other  conceivable  w.**}',  was 
the  resulting  coal-bed  made  six  feet  thick  in 
the  bottom  of  the  basin,  and  running  out 
to  notliing  on  the  sides,  thirtj'  or  forty  feet 
higher. 

The  whole  anatomy  of  the  coal-seam  shows 
that  it  was  formed  where  it  is  found ;  the 
erect  trees  and  plant-bearing  shale  alwve, 
the  root-penetrated  fire-clay  below,  the  small 
amotmt  of  ash  (only  the  inorganic  matter  of 
the  plants),  with  many  other  features  it  pre- 
sents, making  the  theory  that  it  has  been  trans- 
ported untenable.  J.  S.  Newbehkt. 


THE 


YALE  OBSERVATORY 
HELIOMETER. 


For  the  benefit  of  the  non-astronomical 
reader  whoso  heliometric  ideas  are  vague,  the 
instrument  may  be  defined  us  a  measuring-ma- 
chine in  which  the  images  of  two  stars,  or  other 
celestial  objects  to  be  measured,  are  sujHjr- 
jwsed  in  the  telescopic  field  b^*  the  following 
method:  a  telescope  ohject-gltuss  is  cut  across 
one  of  its  diameters,  and  the  two  halves  thus 
fonned  can  be  moved  in  opposite  dii-ections 
along  the  line  of  section  by  the  observer 
while  looking  through  the  eye-piece.  If  he 
were  examining  the  sun,  for  instance,  with  the 
two  halves  of  the  object-glass  together,  then 
he  would  have  an  ordinary  telescopic  view  of 
the  sun  ;  but  let  him  seiiarate  them,  and  he  has 
the  elfect  produced  in  the  sextant  when  the 
two  sun's  images  are  separated  by  moving  the 
arm.  Now,  if  he  brings  the  two  images  tan- 
gent first  on  one  side  and  then  on  the  opposite 
side  liy  passing  one  over  the  other,  the  dis- 
tance the  oliject-glass  halves  are  moved  can 
evidently  be  expressed  in  arc,  when  the  focal 
length  is  known,  and  is  a  measure  of  the  sun's 
angular  diameter.  The  advantages  of  such  a 
method  of  measurement  are  only  to  be  fully 
appreciated  from  certain  considerations  in 
pltysiological  optics,  from  which  it  seems  to  be 
established  that  the  most  accurate  measure- 
ments by  direct  vision  are  to  be  expected 
when  the  measuring-scale  and  the  object  meas- 
ured arc  precisely  similar  in  appearance  and 
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can  be  symmetrically  placed.  In  the  case 
given,  the  sun's  limbs  are  of  the  same  color 
and  form,  and  the  two  positions  are  symmet- 
rical with  reference  to  each  other.  In  measur- 
ing stars,  the  apparent  magnitudes  being  made 
approximately'  equal,  their  images  may  be  made 
to  pass  over  each  other  with  the  greatest  nicety  ; 
and  in  both  these  cases  the  observer's  eye  is 
steadilj-  directed  to  a  definite  point  in  the  tele- 
scopic field.  In  practice  this  seems  to  give 
more  precise  results  than  when  the  observer's 
attention  is  directed  to  two  points  at  some  dis- 
tance from  each  other,  and  both  bisected  by 
the  webs  of  the  ordinary  micrometer.  In  the 
telescope,  with  such  a  micrometer,  the  most 
exact  measurements  are  not  often  extended 
over  a  miniite  of  arc.  And  this  limit  is  fixed 
by  tlie  field  of  view,  which  decreases  as  the 
magnifying  jjower  increases.  With  the  hcliom- 
eter,  however,  the  limit  of  the  distance  which 
can  be  measured  is  independent  of  the  mag- 
nifying power  and  the  field  of  view,  but  is 
limited  by  the  amount  of  motion  given  to  the 
two  halves  of  the  object-glass.  In  the  Yale 
heliometer  this  motion  is  about  two  degrees. 
Another  advantage  is  the  absence  of  either  the 
bright  webs  or  the  bright  field  of  the  ordinary 
micrometer;  but  this  is  counterbalanced  to 
some  extent  by  the  neoessitj*  of  making  the 
heliometer  object-glass  smaller  than  is  usual  in 
equatorials. 

The  difSculties  and  expense  of  construction 
of  the  modern  heliometer,  the  fact  that  it  is  a 
special  instrument  to  be  devoted  to  measuring 
rather  than  to  viewing,  and  the  less  difficulty 
of  manipulation  of  meridian  instruments  and 
equatorials,  led  to  the  comparative  neglect  of 
the  heliometer  by  English-speaking  people  un- 
til the  erection  of  the  Oxford  heliometer  of 
190  mm.  aperture.  Lord  Lindsay's  admirable 
volume  {Dun  Edit  obs.publ.,  vol.  ii.),  describ- 
ing his  heliometer  of  107  mm.  aperture,  pre- 
sented in  a  very  forcible  manner  the  precision 
attained  in  measurements  with  comparatively 
small  instrnmeuls.  An  inspection  of  the  meas- 
urements executed  with  the  instruments  at 
Brcslati  (7G  mm.  aperture),  Kiinigsberg  (1.58 
mm.),  Uonn  (162  mm.),  and  Strasburg  (76 
mm.)  shows  a  precision  for  distances  over  1 
minute  not  equalled  by  any  other  measure- 
ments made  at  the  same  period  by  instruments 
of  another  class. 

The  belief  that  a  heliometer  of  the  largest 
size,  and  built  according  to  the  most  recent 
theories  as  to  material,  form,  and  symmetrical 
arrangement  of  parts,  would  be  an  important 
adjunct  to  the  instrumental  resources  of  Amer- 
ican astronomy,  led  to  the  writer's  recommend- 


ing to  the  Yale  observatory  board  the  acquisi- 
tion of  such  an  instrument. 

The  contract  with  the  Messi-s.  Repsold  bears 
the  date  of  June  11.  1880.  The  heliometer 
was  erected  in  Repsold's  shops  in  January, 
1882,  for  inspection,  and  arrived  in  New  York 
the  following  May.  About  the  beginning  of 
September  it  was  in  place  in  the  west  tower 
of  the  observatory. 

The  figure  shows  it  as  erected  in  Repsold's 
shop  at  Hamburg,  and  without  its  tripod  foot. 
The  object-glass  is  mounted  in  the  rectangular 
metal  frame  A,  which  contains  the  two  sliding- 
pieccs  holding  the  object-glass  halves,  which  rest 
on  four  cylindrical  surfaces  each  107  x  13  mm., 
and  having  a  radius  125  mm.  less  than  the 
focal  length  of  the  object-glass.  The  large 
rotating  disc  B  contains  three  sectors  of  diflfer- 
ent  thickuesscs  of  wire  gauze,  which  can  be 
swung  over  either  object-glass  half,  to  diminish 
the  apparent  brightness  of  either  image.  This 
whole  head  can  be  rotated  in  position  angle  by 
means  of  the  shallow  sheet-iron  cylinder,  which 
has  a  rack  with  its  appropriate  gearing  attached 
to  it.  By  this  device  the  motion  in  position 
angle  is  as  expeditious  as  in  the  common  form 
of  position  micrometer.  The  |K)sition  circle  is 
at  P.  The  slow  motions  and  clamps  for  all  the 
circles  are  brought  within  easy  reach  of  the  eye- 
piece E,  by  a  number  of  ingenious  mechanical 
devices. 

The  two  small  brass  oil-lamps,  whfch  are 
carried  at  the  extremities  of  long  arms  to  avoid 
their  heating  etfects  on  the  instrument,  by  a 
careful  economy  of  the  light,  and  a  beautiful 
arrangement  of  lenses  and  mirrors,  illuminate 
the  object-glass  platinum  scales,  the  scale  me- 
tallic thermometer,  and  both  the  position  and 
declination  circle  indices,  which  are  all  read  by 
their  appropriate  microscope  micrometers  pro- 
jecting from  within  the  cylinder  C.  The  tele- 
scope tube  is  of  steel,  the  circle  graduations 
are  on  silver ;  the  column  axes  and  counter- 
poises are  of  iron,  and  rest  upon  a  massive 
tripod  foot  of  0.85  m.  radius.  The  distance 
iVom  the  surface  of  the  granite  capatone  on 
which  the  tripod  foot  rests,  to  the  intersection 
of  the  polar  and  declination  axis,  is  2.9  m. 
The  clockwork,  with  its  connecting  rod,  is 
shown  at  D. 

The  more  important  instrumental  constants 
are  as  follows :  aperture,  155  mm. ;  focal  length, 
2,495  mm. ;  maximum  arc  to  be  measured,  2°  ; 
magnifying  power  of  the  eye-pieces,  90,  126, 
159,  245.  The  scale  micrometer  has  a  value 
of  0".25  for  one  division  of  its  head  ;  while  the 
hour  circle,  declination  circle,  and  i>osition  cir- 
cle micrometer  divisions  have  values  of  1',  10" 
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.ind  10"  respectively.  The  aperture  of  the 
finder  is  62  mm.  The  whole  instruuit-nt  is  an 
exquisite  piece  of  mechanical  workniunf*hip, 
.ind  for  both  design  and  execution  the  makers 
are  entitled  to  the  highest  praise. 

The  construction  of  the  oliject-glass,  first  of- 
fered to  the  Clarks,  but  declined  by  them  be- 
cause of  the  subsequent  cutting  in  two,  was 
accomplished  by  Merz  of  Munich.  Its  per- 
formance, using  the  Steinheil  achromatic  eye- 
pieces, is  an  agreeable  surprise.  With  either 
half  the  images  arc  as  sharp  as  with  a  good 
four-inch  telescope.  With  the  images  sujxir- 
posed,  there  is  a  loss  of  the  best  deliiiilion  ;  and 
this  arises  from  the  practical  impossibility  of 
adjusting  the  two  halves  of  such  an  object- 
glass  BO  that  the  images  will  be  absolutely 
superposed.  In  actual  observing,  the  greatest 
difficulty  in  the  way  of  exact  measurement  is 
found  in  a  want  of  similarity  in  the  atmos- 
pheric conditions  affecting  two  celestial  ob- 
jects which  are  supposablj-  near  enough  to  be 
influenced  alike.  Thus  the  two  opposite  limbs 
of  the  sun,  except  in  the  very  best  observing 
weather,  do  not  maintain  a  steady  contact 
together  when  heliometrically  observed,  but  vi- 
brate, alternately  lapping  over  and  receding 
from  each  other.  In  the  observations  of  the 
last  transit  of  Venus,  this  peculiarity  presented 
the  curious  effect  of  a  rapid  breaking  and  form- 
ing of  a  ligament  analogous  to  the  '  black  drop  ' 
described  by  the  older  observers  •when  the 
limbs  of  Venus  and  the  sun  were  in  contact. 

The  model  on  which  the  whole  instrument 
is  constructed  is  a  very  great  improvement  on 
.iny  previous  heliometer,  so  far  as  lessening 
the  observer's  fatigue  is  concerned.  Every 
motion  is  controlled,  and  every  scale  and  cir- 
cle is  read,  by  the  obsei-ver  without  leaving  his 
seat. 

With  the  cylindical  bearings  of  the  object- 
glass  cells,  the  image  distortion  for  measures 
up  to  2°  is  rendered  extremely  small ;  by  the 
rapid  rotation  in  position  angle,  and  equal 
rapidit}'  in  distance  settings,  the  observer  is 
no  longer  fatigued  by  manipulation  ;  and  it  can 
be  said  that  in  this  instrument  the  heliometer 
shows  itself  to  be  a  measuring-machine  of  the 
highest  precision.  Leonabo  Waldo. 


NOTE  ON  THE  OBSERVATIONS  OF  THE 
TRANSIT  OF  VENUS.  1883,  AT  THE 
LICK  OBSERVATORY. 

Bt  invitation  of  Capt.  R.  S.  Floyd,  presi- 
dent of  the  trustees  of  the  James  Lick  trust, 
I  went  to  Mount  Hamilton  to  direct  the  obser- 
vations of  the  transit  of  Venus  at  the  Lick 


Observatory.  The  chief  instrument  of  the 
equipment  which  the  trustees  had  provided  in 
time  for  observing  the  transit  was  the  horizon- 
tiU  photohcliograph.  which  is  essentially  simi- 
lar to  those  employed  by  the  American  com- 
mission on  the  occasion  of  the  transit  of  1874, 
as  well  as  that  of  1882,  and  which  are  described 
by  Professor  Newcomb  in  the  first  part  of  the 
American  observations  of  the  transit  of  Venus 
of  1874.  The  Lick  photoheliograph,  like  all 
the  others,  has  an  objective  five  inches  in  diam- 
eter; and  its  focal  length  is  almost  exactly 
forty  feet.  The  heliostat  mirror,  an  unsilvered 
disk  of  glass,  is  seven  inches  in  diameter,  and 
was  mounted  on  a  pier  adjacent  to  that  which 
supported  the  objective.  A  third  pier,  coming 
up  in  the  interior  of  the  photographic  house, 
supported  the  plate-holder ;  and  all  three  piers 
were  laid  up  of  brick,  their  foundation  being 
in  the  rock  of  the  mountain  summit. 

I  arrived  at  tlie  obsen-atory  in  the  evening 
of  Nov.  21.  The  photoheliograph  had,  in  the 
main,  been  mounted  and  got  in  readiness  before 
that  time  by  Mr.  Frasor,  the  superintendent 
of  construction  of  the  obser^'atoiy.  It  re- 
mained to  complete  the  unfinished  portions  of 
the  instrument,  to  mount  and  fhlly  adjust  the 
same,  to  modify'  some  details  which  had  been 
unsuitably  constructed,  and  to  make  sure  of 
the  convenient  and  effective  working  of  every 
part.  Especial  attention  was  given  to  the 
accurate  determination  of  the  position  of  the 
focal  plane  of  the  objective ;  and  the  metho<l 
adopted  —  being  nothing  short  of  a  critical 
examination,  by  manj-  persons  independently, 
of  several  sets  of  trial-plates  exposed  at  vary- 
ing distances  from  the  objective  —  finally  indi- 
cated the  true  setting  of  the  plate-holder  with 
much  more  than  the  required  precision.  Great 
care  was  t.iken  to  insure  the  perfect  definition 
and  figure  of  all  the  pictures,  and  to  prevent 
the  mishap  of  fogged  plates  from  scattering 
and  extraneous  light.  Much  time  was  consumed 
in  this  way  in  the  preparatorj-  work,  but  we 
had  more  than  snfiQcient  compensation  in  the 
superior  character  of  the  photographs  of  Venus 
in  transit.  All  these  were  taken  by  the  wet 
process,  and  the  photographic  operations  were 
in  charge  of  Mr.  Lovell  of  Amherst. 

During  the  important  days  of  the  transit- 
period,  the  meteorological  conditions  on  Mount 
Hamilton  were  especially  favorable.  At  mid- 
night, Nov.  30,  the  sky  cleared,  after  three 
and  a  half  days  of  continuously  cloudy  weath- 
er. From  that  time  until  the  aflernoon  of 
Dec.  7  we  say^  no  cloud,  day  nor  night,  which 
could  in  the  least  interfere  with  any  observa- 
tion we  had  to  make.    Thin  cirrus  was  float- 
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ing  above  the  mountain  summit  on  the  morniDg 
of  the  2d,  but  it  had  vanished  completely 
within  two  hours;  and  on  three  or  four  occa- 
ijons  clouds  were  observed  very  near  the  hori- 
Dn,  but  Ihcy  never  rose.  Fitful  gusts  of 
"wind  prevailed  night  and  da}'  the  3d  and  4th, 
and  the  morning  of  the  5th ;  but,  about  noon 
this  latter  day,  a  period  of  the  utmost  tran- 
quillity set  in,  and  lasted  for  fifty  or  sixty  hours, 
the  temperature  ranging  only  betwfecn  sixtj' 
and  sevent}"  degrees. 

Dec.  6  the  sun  rose  about  seven  o'clock, 
will)  Venus  a  good  way  on  its  disk.  The  first 
sensitive  plate  was  exposed  at  eleven  minutes 
after  seven,  the  slit  being  throe  inches  wide, 
rid  the  exposure  a  second  and  a  half  long: 
but  a  \cry  faint  image  was  all  that  came  out 
on  the  plate  in  developing.    Six  minutes  later. 


sixths  of  them  will  be  available  for  exact 
microraetric  measurement.  Their  number  and 
quality  are  about  as  follow :  A  signifying  a 
plate  of  the  first  order  of  definition,  and  any 
two  successive  grades  being  separated  by  only 
a  slight  variation  in  quality  :  — 


No.  of 

Pboton'opiu. 

A 

71 

A- 

23 

B+ 

18 

B 

0 

Onde. 
B- 
C 


TotAl, 


No.  of 
rbolofcrapha. 

a 

4 
123 


The  record  of  the  times  of  exposure  of  these 
photographs  was  kept  by  two  chronometers 
independently,  one  record  being  automatic. 
The  original  pholograjjhic  record,  and  such 
parts  of  the  photoheliograph  as  have  yet  to  be 
investigated,  together  with  the  greater  part  of 
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with  an  exposure  of  one  second,  a  picture 
Bufflciently  intense  for  measurement  was  ob- 
tained ;  but  the  vertical  diameter  of  the  sun 
was  about  a  quarter  of  an  inch,  or  one-eigh- 
teenth part,  shorter  than  the  horizontal  one. 
Something  like  a  half-hour  later,  very  satisfac- 
tory pictures  began  to  be  obtained,  with  the 
slit  an  inch  wide,  and  an  exposure  less  than 
half  a  second  long.  B^-  twenty  minutes  past 
nine  the  slit  h.id  Iwen  reduced  in  width  to 
0.25  in.,  and  was  kept  at  this  setting  through- 
out the  remainder  of  the  transit,  the  exposures 
varying  only  slightly  from  0.2o  sec.  in  length. 
At  Iwonty-two  minutes  before  twelve  the  last 
exiwsure  preceiling  interior  contact  at  egress 
was  made,  and  subsequently  ten  additional 
photographs  were  taken  between  the  two  con- 
tacts. The  total  number  of  p'lates  exposed 
was  a  hundred  and  forty-seven,  and  about  fivc- 


the  photographs  themselves,  are  now  stored 
for  safe-keeping  in  the  vault  of  the  observatory 
on  the  mountain. 

No  other  observations  of  importance  were 
attempted,  excei)t  those  of  the  two  contacts  at 
egress :  these  being  observed  by  Capt.  Floyd, 
with  the  twelve-inch  equatorial,  aperture  reduced 
to  six  inches  ;  and  by  myself,  with  the  four-inch 
transit  instrument.  David  P.  Todd. 


A   Gia ANTIC  WALKING-STICK  FROM 
THE   COAL. 

We  owe  to  the  favor  of  M.  Charles  Bron- 
gniart  of  Paris,  sketches  of  an  enormous  insect 
from  the  carlwniferous  beds  of  Comraentry, 
France,  which  we  have  reproduced  upon  this 
page  ;  m  short  preliminary  notices,  given  last 
December  to  the  Paris  academy  and  the  goo- 
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logical  society  of  France,  he  has  n.inied  it 
Tltanopbasuiu  Kaj'oli.  The  interest  attaching 
to  this  remarkable  creature,  which  has  not  be- 
fore heen  figured,  and  to  another  somewhat 
smaller  six-cics  pulilishcd  by  him  five  years 
since  under  the  name  of  Protophasma  Du- 
masii,  is  twofold.  First :  scarcely  any  group  of 
Orthoptera  is  so  specialized  us  the  Phasmida, 
or  walking-sticks ;  and  one  would  naturally 
look  upon  these  bizarre  creatures  as  the  last 
term  in  a  long  series  of  forms  in  a  special  line 
of  development.  They  had  never  heen  found 
fossil,  excepting  in  one  or  two  fragments  in 
amber,  when  sufidciily  the  upper  coal-measures 
of  Communtry  revealed  a  considerable  number 
of  forms,  of  which  M.  Brongniart  has  only 
described  two.  He  points  out,  that  they  differ 
from  modern  types  in  certain  features,  such  as 
the  relative  leugth  of  the  parts  of  the  thorax 
and  legs ;  but  their  connection  with  living 
I'hasrnidu  is  unmistakable.  .Second  :  tlie  liind 
wings  are  of  a  tyix.'  very  different  from  those 
of  living  Phrtsmida,  and  .iccord  closely,  as 
pointed  out  in  my  pa[)er  on  The  early  types 
of  insects,  with  those  of  a  whole  gioup  of 
detached  wings  found  in  carboniferous  beds 
in  Europe  and  America  (Dictyoneura,  Paolia, 
Haplopidebiuiu).  These  have  always  been 
looked  upon  as  Neuroptera.  It  can  hardly 
be  doubted  that  these  wings  belong  to  this 
early  tyix;  of  walking-sticks, — a  probability, 
we  may  add,  strengthened  by  unpul)lished 
material  in  our  possession.  Here  we  have 
clear  evidence  of  the  presence,  in  early  times, 
of  synthetic  types  of  marked  cliaraeter.  As 
M.  Brongniart  informs  me  that  he  has  now 
over  live  lumdred  and  fifty  specimens  of  arthro- 
pod remiiins  from  t'oramentry  alone,  and  as 
our  own  Mazon-Creek  bods  have  doubtless 
yielded  as  man^-,  we  may  look  for  many  new 
revelations  concerning  the  early  insect  fauna 
of  our  globe.  I  am  already  acquainted  with 
half  a  dozen  or  more  species  of  Dictyoneura 
and  allied  genera  from  our  American  coal- 
fields, notably-  from  Pennsylvania.  The  fig- 
ures we  give  arc  from  51.  Brongniart's  sketches, 
reduced  lineally  one-half.  The  bo<ly  Is  that 
of  the  original  specimen  of  Titano]>hasnia  de- 
scribctl  in  the  Compten  rendus  of  Dec.  11. 
The  wing,  his  latest  discovery,  and  not  yet 
described,  has  merely  l)een  mentioned  by  M. 
Brongniart,  in  the  bulletin  of  the  entomologi- 
cal Society  of  France  :  it  was  found  detached  in 
the  same  beds,  and  is  conjecture<l  by  him, 
not  without  reason,  to  belong  to  the  same 
or  a  closely  allied  species.  Of  Protophasma, 
specimens  have  been  found  with  the  wings 
attached  to  the  body.    .Sakuel  H.  Scudder. 


ANATOMY    AND     HISTOLOGY    OP 
POL  YOPH  Til  A  LM  US. 

This  interesting  geous,  which  w«s  first  discovered 
by  Dujardln  In  1*19,  and  more  fully  described  by 
Quatrefages  in  1850,  is  the  subject  of  a  flno  mono- 
graph by  E.  Meyer  in  the  Archiv  fiir  mikro»ko}n»che 
anatumie,  xxi.  709.  The  transparent  worm  is  15-18 
rara.  long;  lias  twenty-eight  bristle-bearing  segments, 
followed  by  eight  smooth,  very  small  ones,  none  of 
which  arc  marlced  externally.  The  bristles  form  two 
rows  on  each  side.  Most  remarkable  are  the  eyes; 
of  which  there  are  tlirec  on  llie  liead,  and  several 
pairs  on  the  body.  In  P.  pictiLS,  the  species  investi- 
gated by  Meyer,  there  are  twelve  such  pairs,  cm  as 
many  segments.  The  external  cuticula  U  of  nearly 
uniform  thickness,  except  over  the  sensory  organs, 
where  it  is  thinned  out;  but  the  hypodermis  v.iries 
considerably,  and  is  composeil  of  narrow  cylinder 
cells  and  relatively  large  unirellular  glands,  which 
last  have  granular  contents,  an  oval  nucleus,  and  a 
croBs-sbaped  opening  through  the  cuticula  for  the 
duct.  The  external  coat  of  annular  muscles  is  very 
imperfectly  developed.  The  remaining  muscle^  re- 
semble those  of  other  annelids.  The  bristles  arise 
from  the  bottom  of  four  pockets  in  each  segment; 
the  pockets  (liurnae)  are  invaginations  of  both  the 
hypodermis  and  oiilicnia;  but  the  hypodenn  cells  are 
cubical,  and  not  cylindrical  as  over  the  reit  of  the 
t>ody.  The  brain  is  kept  in  place  by  a  set  of  threads 
of  muscular  and  connt'ctlve  tissue,  which  run  from 
various  points  of  the  body-wall  to  the  cerebral  en- 
velopes. A  detailed  description  of  the  nervous  sys- 
tem Is  given.  The  ventral  conl  is  neorly  luiiform, 
and  has  no  distinct  ganglionic  swellings.  It  lies 
close  against  the  skin,  which  dirertly  umlemeatb  it 
is  reduced  to  a  thick  cuticula  with  a  matrix  of  flat 
cells,  which  pass  suddenly  on  cither  side  Into  the 
layer  of  hypodermal  cylinder  cells.  Tliere  are  two 
pairs  of  peripheral  nerves  in  every  segment.  Tlie 
sensory  organs  are  numerous  and  interesting.  Tlie 
organs  of  touch  are  the  cephalic  and  anal  papillae. 
The  former  is  a  small  elevation  of  the  integument  of 
the  forehead,  covered  with  a  delicate  cuticula  and 
thin  hypodermis,  and  receiving  a  number  of  nerve 
filaments.  The  nine  anal  papillae  are  similar  In 
structure,  but  project  more.  There  arc  also  the  so- 
called  lateral  organs,  a  pair  in  e.ich  bristle-bearing 
segment,  which  are  probably  homologous  with  the 
teitenorriane  discovered  by  Eislg  in  the  Capiteliidoe. 
They  lie  between  the  two  bristle  pockets  of  each  seg- 
ment, and  have  the  form  of  hemispherical  projec- 
tions, probably  covered  in  life  with  free  sensory  hairs 
arising  from  the  modified  hyiwdemial  cells,  which 
rest  upon  a  peripheral  g.mglion,  from  which  they  are 
separated  by  a  thin  membrane;  the  membrane  is 
pierced  by  the  ceils  to  establish  their  connection  with 
the  ganglion.  There  are  beaker-shaped  organs,  hav- 
ing evident  resemblance  with  those  of  fishes  and  the 
Capitellidac,  but  present  only  in  a  single  cephalic 
pair.  There  is  also  a  pair  of  ciliated  pits  of  liorse- 
shoe  shape  on  the  oral  segment.  These  pits  are  in 
structure  quite  complicated;  and  tbeir  bottom  has 
hair-bearing  nensory  cells,  which  are  greatly  elon- 
gated, have  rod-like  nuclei,  and  rest  upon  a  ganglionic 
myer,  to  n-hicli  rims  a  Urge  special  nerve.  There  is 
an  evident  histological  similarity  between  the  ciliated 
pits,  the  l)e,iker-9ha[ied  organs,  and  the  lateral  organs. 
The  latenil  eyes  are  of  two  sizes,  those  upon  the  eighth 
to  the  lifleenth  segments,  both  inclusive,  being  nearly 
twice  OS  large  as  the  four  other  pairs:  they  all  lie  close 
against  the  integument,  the  overlying  cuticula  and 
hypodermis  beli^  both  very   much   thinned.     Tlie 
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oval  lens  lies  close  against  the  hypodermis,  and  can 
be  stronitly  stained  with  haematoxylin.  From  the 
inner  s-iirfare  of  the  lens  depend  a  cluster  of  pris- 
matic cell!!!,  with  nuclei  in  their  bases,  or  ends  away 
from  the  lens.  Tbe!<e  cells  fill  up  the  Interior  of  the 
eye,  and  are  enclosed  in  an  envelope,  which  is  fibrous, 
pigiuented,  and  nucleated.  The  flbr&s  probably  are, 
in  part,  at  least,  raniificntioiis  of  the  eye-nerve;  the 
envelope  is  separated  from  the  inner  cells  (so-<-alled 
ffUunkiiriirr)  by  a  limiting  membrane.  These  eyes 
conform,  therefore,  in  their  stnicture,  witli  the  known 
type  of  aniielldan  eye-s.  The  three  cephalic  eyes  are 
embetliled  in  the  brain.  Their  most  remarkable 
pecniiarily  is  the  extension  of  the  envelope  of  the 
eyes  over  the  lenses,  where  it  Is  much  tliiokened. 
Earh  eye  has  three  lenses  (in  P.  plctus),  but  other- 
wise is  similar  in  structure  to  the  lateral  eyes.  Three 
pear-shaped  vesicles  lie  besiile  the  eyes:  these  Meyer 
believes  to  be  probably  otocysts.  The  digestive 
tract  has  live  divisions:  1°,  the  mouth  cavity,  Is  a 
rather  long  cylindrical  tul>e;  ^°,  the  phiirynx,  ex- 
tends in  many  windin!;8  ami  folds  to  the  end  of  the 
fifth  body-segment;  it  is  quite  musciilur,  and  has 
numerous  [>eculiar  glands  opening  into  it;  these  two 
parts  a|)pear  to  correspond  to  the  fore-gut,  while  .3°. 
the  oesophagus,  seems  rather  a  portion  of  the  mld- 
KUt,  since  it  is  lined  with  ciliated  epithelium;  4°,  the 
largest  division  or  stomach  proper,  which  has  two 
ventrally  placed  glandular  coeca  at  its  anterior  end; 
the  coeca  arc  lined  with  an  epithelium  composed  of 
two  distinct  kinds  of  cylinder  cells;  the  stomach  has 
an  external  wall  of  Qbrous  and  connective  tissue, 
within  which  is  a  clo.se  network  of  large  capillaries, 
which  gradually  becomes  more  and  more  irregular 
posteriorly;  the  epithelium  over  the  capillaries  is 
ciliated,  but  over  each  mesh  there  is  a  single  cell, 
which  extend.t  down  between  the  ves.sels,  and  Itself 
forma  a  complete  glandular  bag,  ami  represents  a 
hitherto  unknown  lyp<^  of  cell-form;  'i°,  the  end- 
gut,  is  very  short.  The  vascular  system  is  well  devel- 
oped, and  is  described  in  detail.  A  short  aecotmt  of 
the  bo<ly  cavity  is  given;  the  structure  of  the  seg- 
mental organs  was  not  elucidated.  Tlic  sexual  organs 
have  been  accurately  described  by  (^uatrefiages  and 
Claporfede.  C.  S.  JIijjot. 

THE    GLACIAL    THEORY  BEFORE   THE 
PHILADELPHIA    ACADEMY. 

At  the  meeting  of  the  Academy  of  natural  sci- 
ences of  Philadelphia,  Feb.  l.*!.  Prof.  Angelo  Heilprin, 
referring  to  the  subject  of  glaciation,  stated  that  in 
bis  opinion  the  vast  ice-sheet  which  Is  generally  sup- 
poved  to  liave  covered,  during  the  great  'Ice  age,'  a 
considerable  portion  of  the  northern  region  of  the 
European  and  North  American  continents,  could  not 
bare  had  ila  origin,  as  is  maintained  by  most  geolo- 
gists, in  a  polar  ice-cap;  since  it  may  be  reasonably 
aoubte<l  whether  any  accumulation  of  snow  and  ice 
In  the  far  north  could  ever  have  atfalnetl  a  m.-ignltude 
(ill  '  '  -iitlicicnt  to  have  propelled  a  glacier  with 
an  1  lliickne^s  of  scvenil  thousauds  of  feet, 

to  .1 .  of  hundreils  of  miles,  and  up  mouutain- 

■lopes  to  an  elevation  of  Ave  or  six  thousanil  feet. 

The  height  of  such  giiow-accumulntion  must  ne- 
cessarily di'pend  upon  two  circumstances:  1°,  the 
ntiantity  of  a>|U«ouH  precipitation;  and,  2°,  the  upper 
llnrr  '     •'      -■  '    •     to  which  clouils  may  attain. 

It  ■  a  rule  clouds  rise  highest  in 

thu      ,:   ..         :         loinperalures, — the  equatorial, 

—  where  the  vapor  absorption  by  the  atraotphere  is 
I^Mtest;  and,  for  a  similar  reason,  higher  in  summer 
than  In  winter.     The  minimum  rise  will  therefore 


take  place  in  the  {lolar  region.'^,  and  necessarily  during 
the  polar  winter.  High  (discharge)  clouds  in  the  ex- 
treme north  are  staled  by  arctic  explorers  to  be  a 
rarity,  .ind  hence  precipitation  in  the  form  of  snow 
must  be  restricted  to  a  comimratively  low  atmospher- 
ic zone. 

No  great  accumulation  of  snow  can  take  pl.ice 
above  this  zone,  which  must  consequently  bo  of  the 
height  of  the  ice-cap.  As  a  matter  of  fact,  the  otBccrs 
of  the  late  arctic  expedition  under  Sir  Ueorgv  Nare* 
observed  that  the  crests  of  the  greater  elevations  were 
devoid  of  snow,  and  that  in  the  winter-months  there 
was  altogether,  even  in  the  low  lands,  very  little  pre- 
ciplUition,  heavy  precipitation  beginning  only  with 
the  spring-months.  The  greatest  snow-clad  elevation 
in  Greenland  is  Washington  Land,  supposed  to  be 
6,000  feet,  which  gives  origin  to  the  great  Humboldt 
glacier.  Although  this  p<-ak  Is  completely  buried  li» 
snow  (of  undetermined  thickness),  it  maybe  safely 
doubted  whether,  unless  with  a  warmer  climate,  snow 
of  any  great  thickness  could  possibly  accumulate  on 
a  summit  of  much  greater  height.  If  not,  the  eleva- 
tion, in  the  opinion  of  the  speaker,  was  entirely  in- 
adequate to  account  for  tlie  phenomenon  of  glacial 
propulsion  southwanl  to  the  extent  required  by  geol- 
ogists. 

Prof.  H.  Carvlll  Lewis  remarked,  that,  notwlth^tAnd- 
ing  the  difBculties  in  the  way  of  a  theorelic.tl  explana- 
tion, the  fact  of  a  great  continuous  glacier  itt  the 
time  of  maximum  glaciation  seemed  clearly  inilicnti.><l. 
at  least  in  America,  by  the  numerous  observations  re- 
cently motle.  He  describe<l  the  extent  of  the  glacier 
in  America,  as  indicated  by  its  tenninal  moraine,  anil 
stated  that  the  close  similarity  of  its  phenomena  at 
distant  portions  of  lis  southern  edge  indicated  a 
continuous  ice-.shcet.  The  continuous  motion  of  iUt 
upper  portion  is  shown  by  the  uniform  direction  of 
glacial  striae  upon  elevated  points.  Thus  the  south- 
west direction  of  the  striae  ujion  the  mountain- 
lops  of  northeastern  Pennsylvania  was  identical  with 
that  upon  the  Overlook  Mountain  of  the  Catskilis 
and  that  of  the  Laurentiau  of  Canada.  The  striae 
at  lower  elevations  conformed  more  or  less  to  the  val- 
leys, and  did  not  Indicate  the  general  movement  of 
the  Ice.  The  thickness  of  the  glacier  increased  north- 
ward, the  rate  of  increase  diminishing  as  its  source 
is  approached.  This  latter  point  has  not  heretofore 
been  appreciated,  although  observed  some  time  ago 
by  Dr.  Hayes  in  the  case  of  the  Greenland  glacier. 

Hecent  observations  by  the  speaker  in  Pennsylvanik 
had  shown  the  glacier  to  be  800  feet  thick  at  a  point 
five  miles  north  of  its  extreme  southern  edge,  and 
2,U00  feet  thick  at  a  point  eight  miles  from  its  edge, 
while  It  was  only  about  a.ltK)  feet  thick  one  hundred 
miles  farther  north-east,  and  about  ."),0(K)  feet  thick 
three  hundre<l  miles  back  from  its  edge.  The  amount 
of  erosion  it  caused  upon  rock  surfaces  was  in  some 
degree  a  measure  of  its  thickness,  bcin^  far  greater 
in  Canada,  even  upon  the  hard  Laurent  tan  granites 
of  that  region,  than  In  Pennsylvania,  where  even 
soft  rocks  were  but  slightly  eroded. 

The  present  thickness  of  the  glacier  in  central 
Greenland  was  considered,  and  the  magnitude  of  cer- 
tain icebergs  dcLiched  from  it  given.  A  friend  of 
the  si>eaker  had  within  a  few  months  seen  a  floating 
iceberg  near  the  coast  of  Newfoiuidland  which  stood 
800  feet  above  the  water  by  measurement,  and  may 
have  been  therefore  nearly  a  mile  in  depth.  Dr. 
Hayes  saw  an  iceberg  agroimd  in  Water  nearly  half  a 
mile  deep. 

That  the  great  glacier  flowed  up  steep  Inclines,  was 
abundantly  proven  by  recent  obsorvalions  of  tlie 
speaker  in   Pennsylvania.     Ue  instanced  tbe  striae 
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coverin:;  the  north  flank  of  the  KIllAtinny  Moiintntn; 
and  a  l)owUlcr  of  limestone  perched  on  the  summit, 
which,  within  a  distance  of  tlirce  miles,  had  been 
carrieil  up  eight  hundred  feet  of  verllcal  distance. 

Kcferririg  to  a  paper  rpccnily  publlslied  by  Mr.  W. 
J.  McGce,  who  fminci  difficuilii's  similar  to  those  of 
Professor  Hcilpriu  in  the  assumption  of  a  polar  Ice- 
cap of  great  thickness,  and  who  imagined  the  glacier 
to  increase  by  .ndditions  to  its  outer  rim,  Professor 
Lewis  held,  that  the  single  fact  of  the  transport.ition 
by  the  elacicr  of  fur-lravelled  bowlders  to  Us  terminal 
inoraiiio  was  a  fatal  objection  lo  any  such  hypolhesis. 
Nor  did  he  believe  that  the  hypothesis  adopted  by 
Professor  Dana  and  others,  of  a  gi-eat  elevation  of 
land  in  tlie  north,  w.ts  a  probable  one.  Tlic  facts 
now  in  the  possession  of  geologists  do  not  indicate 
snch  a  great  and  local  upheaval  as  required  by  that 
hypothesis. 

An  explanation  therefore  must  still  be  sought  (or 
the  southward  (low  of  a  continuous  lce-«hect,  —  a 
flow  in  some  regions  up-hill.  The  action  of  gravity 
was  certainly  not  sufficient.  Even  in  the  case  of  the 
downward  flow  of  the  steeply  Inclined  Swiss  glaciers, 
it  had  been  shown  that  gravity  was  more  th.-in  coun- 
terbalanced by  friction  of  the  sides  and  bottom,  and 
Iho^e  glaciers  moved  by  reason  of  an  inherent  moving 
power  of  the  molecules  of  the  Ice.  It  was  probable 
that  a  similar  action  occurred  in  the  great  conti- 
nental glacier.  He  suggested,  therefore,  a  hypoth- 
esis which,  while  preserving  the  unity  of  the  glacier, 
as  indicated  by  observed  facts,  neither  assumed  an 
unreasonable  land-elevation  In  polar  regions,  nor  re- 
quired a  thickness  of  Ice  so  great  as  to  be  o|)en  lo 
the  objections  of  the  last  speaker.  He  sugcested 
ttiat  the  Icecap  flowed  south  simply  because  it  flowed 
toward  a  source  of  heat  Such  flow  does  not  depend 
upon  gravity,  but  would  occur  in  a  flat  field  of  ice,  or 
possibly  even  up  a  slight  incline  toward  a  warmer 
temperature.  Upon  this  liypothcsis  the  ice  need  not 
to  have  been  more  than  a  few  times  its  present  thick- 
ness in  Greenland  to  account  for  all  existing  phe- 
nomena. 


AN  EARLY  STATEMENT  OF  THE  DE- 
FLECTIVE EFFECT  OF  THE  EARTH'S 
ROTA  TION. 

A  coBRKCT  knowledge  of  the  deflective  effect  of  the 
••arth's  rotation  on  the  motion  of  bodies  on  its  sur- 
face is  generally  accounted  the  result  of  studies  made 
within  the  last  twenty-five  years.  First  In  liWO,  and 
more  fully  in  IS-Mt,  Mr.  William  Ferrel  of  Nashville, 
'fenn.,  now  of  Washington,  made  the  general  state- 
ment, that,  "  in  whatever  direction  a  body  moves  on 
the  surface  of  the  earth,  there  is  a  force  ari»ing  from 
the  earth's  rotation  which  deflects  it  to  the  right  In 
the  northern  hemisphere,  but  to  the  left  In  the  south- 
ern" {Math,  moiillilij,  1850,  I.  307);  and  gave,  by  a 
rigorous  analytical  treatment  of  the  question,  a  quan- 
titative measure  of  this  force,  showing  that  it  de- 
pended on  the  sine  of  the  latitude  of  the  body,  but  not 
At  all  on  the  direction  of  Its  motion.  A  similar  but 
less  comprehensive  result  was  arrived  at  about  the 
Kamc  time  by  Babinet  and  others  (Compteit  rendua, 
xUx.  ISiH');  anJ  since  then  the  subject  has  been 
treated  by  many  writers,  among  whom  may  bo  men- 
tioned Buff.  Finger,  Guidlterg  and  Molin,  and  Sprung. 
It  has,  however.  uUo  been  disputed  by  some  authors, 
n*  Bcrtrand  and  Benoni,  who  erroneously  holil  to  the 
ohl  idea,  (irsl  .suggested  by  Hadley  (17.3.i),  and  recalled 
(it  would  seem  independenllv)  by  De  Luc  (1779),  Dal- 
ton  (1793),  and  Dove  (183d),'lliat  the  deflective  effect 
is  greatest  on  motions  In  the  meridian  and  nothing 


on  east-and-west  lines;  and  this  incorrect  view  Is  but 
slowly  disappearing  from  the  text-books  in  general 
use. 

It  Is  the  object  of  this  note  to  call  attention  to  an 
early  statement  of  the  law  of  deflection,  that  has 
never,  so  fur  as  I  can  learn,  received  due  credit.  In 
1843  Mr.  Charles  Tracy,  now  of  New  Voik,  read  a 
pajwr  'On  the  rotary  action  of  storms'  before  the 
Utica  (N.  T.)  society  of  natural  history;  this  was 
publi.'shed  In  the  American  journal  of  science  (.iclv. 
IHJS,  (15-72),  and  the  paragraphs  quoteil  below  arc 
taken  from  it.  It  will  readily  be  perceived  that  this 
explanation  is  far  in  advance  of  Dove's;  allluiueh  it 
lacks  the  consideration  of  the  effect  of  centrifugal 
force  and  of  the  preservation  of  areas,  to  be  a  full 
statement  of  the  matter.  Mr.  Tracy  thought,  in  ac- 
cordance with  Espy's  theories,  that  there  must  exist 
"a  qualified  ceiilrul  tendency  of  tlic  air,  in  both  the 
general  storms  and  the  smaller  tornailoes  "  (p.  87); 
and  in  onler  to  ilevelop  a  uniform  rotary  movement 
in  these  centripetal  winds,  he  looked  to  "  the  forces 

fenerated  by  the  earth's  diurnal  revolution"  (p.  (JO), 
n  every  stonn.  "  the  Incoming  air  may  be  regarded 
as  a  snccessiim  of  rings  taken  oS  the  surrounding 
atmosphere,  and  moving  slowly  at  first,  but  swifter 
an  they  proceed  towards  the  centre."  In  virtue  of 
the  law  of  deviation,  every  ring  "begins  lo  revolve 
when  far  from  the  centre,  turns  more  and  more  at 
it  draws  near  it,  and  finally  as  it  gathers  about  the 
central  spot  all  Its  forces  are  resolved  into  a  simple 
whirl"  (p.  ei»).  The  law  of  deviation  is  illustrated 
by  appropriate  figures  for  the  two  hemispheres,  and 
Is  explained  as  follows.  (Its  direcl  application  lo  the 
tornwlo  and  water-spout  is  probably  incorrect,  as 
Mr.  Ferrel  has  shown.)  "The  relative  motions  of 
the  parts  of  a  small  circular  space  on  the  earth's 
surface,  by  reason  of  the  diurnal  revolution,  are  pre- 
cisely what  they  would  be  if  the  same  circular  space 
revolved  upon  an  axis  passing  through  its  centre 
parallel  lo  the  axis  of  the  globe.  If  such  space  be 
regarded  as  a  plonn  revolving  about  such  supposed 
axis,  then  the  relative  niotirms  of  its  parts  are  the 
same  as  if  the  jilane  revolved  about  Its  centre  upon 
an  axis  perpendicular  to  the  plane  itself;  with  this 
modification,  that  an  entire  revolution  on  the  axis 

fierpcndlcular  to  the  plane  would  not  be  accomplished 
n  twenty-four  hours.  Such  plane  daily  performs 
such  part  of  a  full  revolution  about  such  pcr[)endlc- 
ular  axis  as  the  sine  of  the  latitude  of  its  centre  la 
of  radius.  The  plane  Itself  —  the  field  over  which  a 
storm  or  a  tornado  or  a  water-spout  Is  forming  —  is  In 
the  condition  of  a  whirling  table,  licnco  the  tend- 
ency to  rotary  action  in  evei7  quarter  of  the  storm  is 
equal,  and  all  the  forces  which  propel  the  air  toward 
the  centre  co-operate  in  harmony  lo  cause  the  revolu- 
tion" (p.  12).  The  special  value  of  this  statement 
lies  in  the  proof  that  motions  in  nil  directions  are 
deflected  equnily;  but  on  account  of  the  omissions 
above  n.imed  only  one-hali  of  the  total  deflective 
force  is  accounted  for.  W.  M.  Uavis. 


LETTERS   TO  THE  EDITOR. 

'Mother  of  petxe '  and  '  mother  of  vinegar.' 
CiiKMlsTS  were  not  a  little  Interested  a  few  years 
since  l>y  the  discovery,  fir.'.t  announced  by  .\lexan(ler 
Muller  in  Gennany,  and  afterwards  by  Schinesing 
and  Munlz  in  France,  that  the  formation  of  saltpetre 
in  nature,  and  of  other  nitric  conipoiuids  as  well,  is 
in  some  way  connected  with  the  presence  and  action 
of  a  living  '  ferment,'  much  in  the  game  way  that 
the  formation  of  alcohol  in  the  brow-house  or  distll- 
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lery  is  dae  to  the  presence  and  prowlh  o(  the  yeast- 
fungus.  At  tlie  lime  of  the  publication  of  Schloe- 
■Ing  and  Muntz's  memoir,  it  wns  rcmark>':d  in  corrob- 
oration of  tlieir  view,  tbitt  tradition  hiis  t.iught,  lliat 
In  the  days  when  '  saltpetre  plantations '  or  '  saltpetre 
yards '  were  worked  in  Enrope,  in  order  lo  obtiiin  a 
supply  of  the  nitr.ite  for  making  gunpowder,  pains 
were  taken  lo  use  the  e.irth  of  a  yard  over  and  over 
o^in,  niter  the  nitrate  had  been  leached  from  H;  and 
Ibut,  in  order  to  insure  success,  when  a  new  yard 
was  to  be  started,  some  earth  had  to  be  brought  from 
an  old  yard,  and  mixed  with  the  new  earth,  —  all  of 
which  went  to  show  a  recognition  of  the  truth,  that 
something  useful  for  the  process  of  nitrification  was 
contained  in  the  old  earth.  But  the  wisdom  of  the 
fathers  Is  expressed  even  more  emphatically  in  the 
following  citation  from  the  '  Diary  of  Samuel  .Sewall,' 
recently  published  by  the  Massachusetts  historical  so- 
ciety (see  'Sewall  pa|)er3,'  vol.  2,  p.  10,  of  the  pre- 
liminary 'Miscellaneous  items').  It  appears  that 
Id  the  year  lOStl  Judge  Sewall  copied  upon  the  cover 
of  his  journal  this  receipt:  — 

*'  To  nMkc  a  ialt-petre  bed.    All  the  sward  of  the  groand  U  to 

tlAkeu  off  or  trenched  in.  and  the  alonea  lo  bo  tnkun  ctunn  out 

■  deep  HA  the  tr.^nch.    Then  gel  the  bot  and  rtchefpt  inuulU  you 

10,  and  ftll  up  tho  trench  according  aa  you  will  make  It  In  great. 

D«*a  —  length  or  tlepth  aa  yuu  «ee  cause.     When  the  ground  Is 

made  cleitu  and  fltling,  turn  over  the  ground  and  trench  It  In 

again.  an>t  a*  you  irencli  It  In  nilx  it  with  stroiiu  lime  iib.jiit  a 

t«ntli  or  sixtlt  part;  and  the  8eed.l*etre,  or  M<>r><  ,  .ind 

bea  or  plge«>n's  dung  .is  much  as  you  eim  get,  tl>'  ter. 

And  aftet*  'tis  trenched  In  as  above,  let  all  the  bu'  i  itnd 

laea  of  wine  be  mixed  often  with  tlie  upper  part  wf  ilio  mould 

About  half  a  foot  down,  that  It  be  not  lost  or  run  away  frniu  the 

bed  or  bank.     Let  the  bank  be  made  upon  rising  ground,  and  a 

dltcb  about  It,  that  the  water  rest  not,  nor  run  Into  this  petrc- 

bed;  with  a  dry  bouse  over  it,  to  keep  it  from  rolD."     ^^  ^«.« 

Surely  It  is  something  more  tlian  a  curious  coinci- 
dence that  our  forefathers  should  have  thus  spoken 
of  the  'mother  of  petre'  as  they  did  habitually  of 
the  'mother  of  vliieg:ir.'  In  the  face  of  expressions 
so  distinct  as  theHe,  it  is  impossible,  as  a  matter  of 
history,  lo  ileny  that  just  conceptions  of  nitrilication 
and  acellflcati'in  were  current  long  ago.  It  is,  per- 
haps, the  fatilt  of  their  descendants,  rather  than  of 
themselves,  that  this  knowledge  of  our  ancestors  was 
not  rooni  Qrmly  grasped  or  sooner  fonnulated  with 
precision.  F.  H.  .'>torf;u. 


Arcbeological  frauds. 

As  an  illustration  of  the  demand  and  supply  of 
archeulogical  material,  I  will  call  attonlion  to  a  carved 
stone  rt<preseiiling  a  naked  ciillil  at>out  two  feet  ia 
length,  wiiicli  was  »aid  to  have  been  dug  up  near  the 
Hot  Springs  in  Arkivnsas.  The  carving  was  partly 
enclosed  by  a  cement,  which,  it  was  said,  covered  the 
stone  when  it  was  found.  This  was  received  at  the 
Peahody  museum,  with  its  history,  apparently  well 
authenticated,  describing  it  a^  an  anti(|uc.  This 
piece  of  carving  proved  to  be  a  child  of  the  'CartUff 
giant'  fatuity.  Ihe  fraud  was  unquestionable;  and 
Die  image  was  returned  to  its  owner  with  a  full  state- 
ment of  the  evidence  against  it,  and  Ihc  request  that 
in  the  interest  of  science  the  object  .shoujd  be  de- 
stroyed. Since  then  I  have  heard  nothing  more  of 
it,  and  in  case  it  has  not  been  destroyed  thl;)  notice 
will  serve  to  put  others  on  their  guard.  This  is, 
however,  but  one  of  the  many  frauilulent  specimens 
offered  for  sale;  and  we  liave  receivcti  a  number  of 
pipes,  tubes,  dishes,  ceremonial  and  other  objects, 
made  in  Philatlelphia,  and  sold  as  having  Itcen  found 
in  such  or  such  a  locality.  The  variety  of  these  arti- 
cles made  by  the  Philitdclphia  manufacturer,  and  the 
character  of  the  work,  are  such  that  many  have 
found  their  way  into  collections  In  this  country,  and 
not  a  few  have  supplied  the  foreign  demanil  for 
Atnerican  antiquities.  A  manufacturer  in  Iniliaua 
confines  his  attention  chielly  to  'mound-builders' 
pipes,'  which  are  carved  from  stone,  and  offered  in  a 
systematic  method  to  collectors.  In  Ohio  a  large 
business  bos  been  done  in  the  so-called  gorgets,  cut 
from  blue  slate,  ,ind  in  hematite  celts.  In  southern 
Illinois,  a  few  years  ,ii;o,  many  specimens  of  pottery 
were  made,  until  the  demand  fell  off  so  that  one 
manufacturer  acknowledged  that  he  was  no  longer 
paid  for  his  trouble  by  their  .sale.  Another  man 
who  made  this  pottery  is,  I  believe,  no  longer  living; 
but  much  of  his  work  is  still  extant.  This  list  might 
be  lengthened ;  but  It  is  aircidy  sufficieijt  to  show 
that  the  demand  for  'antiquities'  is  considerable  In 
this  country,  and  tl\at  we  are  not  behind  the  old 
world  in  keeping  up  Ihe  supply.      F.  \V.  Putn.\.m. 

Cambridge,  Feb.  IS. 


AMERICAN  INSTITUTE   OF  MINING  ENGINEERS. 


Thb  American  institute  of  mining  engineers, 
organized  in  1871,  and  consisting  at  that  time 
of  mining  anil  mechanical  engineers,  nictalliir- 
gists,  and  chemists,  held  its  second  February 
meeting  in  Boston,  in  1S73,  with  a  n)embcrstii|> 
of  about  two  hundred  and  Ally.  .Since  that 
time  the  American  chemical  society  and  the 
Society  of  mechanical  engineers  have  been 
formed,  in  a  incasiire  limiting  the  fleld  of  the 
institute  to  the  mining  engineers  proiKT,  the 
metallurgists,  those  chemists  who  are  engaged 
ou  the  problems  connectctl  with  the  prolltablc 
(traction  and  working  of  metals,  and  those 
ologistfl  whose  work  lies  in  the  same  direc- 


liou.  But,  even  with  this  specialization  of 
the  aim.s  of  the  institute,  it  has  just  held  its 
twelftit  annual  meeting  in  Boston,  Feb.  20-i3  ; 
and  the  membership  at  present  numbers  over 
twelve  hundred. 

The  decade  which  has  elapsed  between  those 
two  meetings  has  witnessed  a  most  marvellous 
growth  of  mining  and  tiieUiUiirgical  enterprises. 
It  is  now  very  gcuerall}-  recognized  that  our 
mineral  resources  in  extent  and  richness  rival 
those  of  any  other  counti-)-.  It  is,  on  tlio  other 
hand,  true  that  tlie  mining-lamls  ol'  America 
present  obstacles  to  the  extractiou  antl  traus- 
[lortation  of  their  mineral  wealth  such  a.o  no 
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other  country  has  to  contend  with.  The  ores, 
too,  are  of  much  more  refractory  nature,  and 
the  laws  of  the  deposits  very  different  from 
those  that  govern  the  veins  and  beds  of  the 
eastern  continent. 

Tlie  novelty  .ind  the  difficulty  have  attracted 
to  titis  field  of  research  a  number  of  Americans 
of  liberal  education  fitted  in  the  schools  at  home 
and  abroad.  The  magnitude  of  the  obstacles 
.iiicl  the  (liHlculty  of  the  problems  encountered 
iu  the  tield  have  only  served  to  stimulate  their 
mental  energies,  and  have  drawn  hither  a  goodly' 
number  of  foreign  scientific  and  practical  men, 
who  have  sought  in  this  untried  field  an  opiM)r- 
tunitj-  to  win  greater  laurels  than  was  offered 
by  the  better-known  regions  of  Europe.  All 
these  CAUses  have  brought  together  a  body  of 
men  of  a  degree  of  keenness  of  intellect,  ver- 
satility of  |)Ower8,  and  acquired  skill  in  over- 
coming difficulty,  which  is  rarely  found  in  an}' 
association  at  home  or  abroad. 

To  tlie  meetings  they  bring  the  freshest 
thouglit  on  the  newest  problems ;  and  those 
of  kindred  pursuits  have  the  means  of  inform- 
ing themselves  as  to  the  progress  in  their  sev- 
eral departments. 

Besides  the  Fcbnnuy  meeting,  which  has 
always  been  held  in  8(»me  eastern  cit}',  one  or 
two  expeditions  are  takeu  each  year  to  mining 
rc^ons,  where  methods  and  processes  are  care- 
full}'  examined  and  criticised.  This  close  con- 
tact of  the  laboratorj-  and  the  office  with  the 
field  results  in  a  union  of  theoretical  and  prac- 
tical science  which  cannot  fail  to  effect  a  great 
development  in  the  metallurgical  art. 

The  Boston  meeting,  which  has  just  closed, 
was  attended  by  about  seventy-five  members. 
Twenty-eight  papers  were  presented,  of  which 
thirteen  were  read  and  discussed.  Abstracts 
of  these  appear  in  the  following  p.iges.  Some 
idea  of  the  range  of  thought  at  one  of  these 
meetings  may  be  gained  from  the  following 
classification  of  the  papers :  In  metallurgical 
subjects,  ten  papers  were  offered ;  in  mining 
and  ore-dressing,  sLx ;  in  geology,  five ;  in 
analytical  chcmislr)-,  three;  in  characters  of 
iron  and  steel,  two ;  and  two  unclassified. 

Besides  the  five  sessions  for  the  reading  of 


papers,  there  were  three  excursions  to  works 
of  engineering  interest.  The  first  was  to  the 
pumping-stftlion  of  the  now  sewerage  system 
at  Old-Harbor  Point.  The  chief  objects  of 
interest  were  the  two  great  pumping-engines, 
each  with  two  plungers,  four  feet  in  diameter, 
and  nine  feet  stroke.  One  of  the  engines  was 
started  for  the  benefit  of  the  visitors,  and 
the}-  were  informed  that  it  was  pumping  about 
thirt3--8even  million  gallons  per  day.  One  of 
these  pumps  would  be  able  to  pump  the  Charles 
River  diy  if  its  outlet  to  the  sea  were  8top[)ed 
by  a  dam.  The  sewage  is  hero  lifled  forty- 
three  feet  in  order  to  gain  column  enough  to 
carry  it  out  to  Moon  Island.  On  the  way 
home  the  part}'  visited  the  Norway  ii'on-works, 
and  inspected  the  new  i)etroleum  furnaces, 
which  are  said  to  replace  one  ton  of  coal  with 
two  barrels  of  crude  petroleum ;  and  also  the 
Billings  cold-drawn  shafting  apparatus.  Later 
the  Carson  trenching  apparatus  was  inspected, 
whereby  a  sewer  may  bo  constructed  through 
the  crowded  streets  without  stopping  tlie 
travel. 

The  second  excursion  wa.s  to  see  the  cele- 
brated testing-machine  at  the  Watertown  arse- 
nal. No  European  nation  has  a  testing- 
machine  of  equal  capacity  and  precision  of 
measurement ;  a  piece  of  steel  tested  was  a 
flat  bar  of  the  manufacture  of  the  Norway  iron- 
works, of  twelve-hundredths  carbon.  Its 
length  was  80  inches ;  width,  .5.85  inches ; 
thickness,  one  inch.  Under  tension  it  stretched 
eighteen  inches,  and  broke  when  a  force  of  288,- 
300  pounds  had  been  applied,  which  is  49,282 
pounds  to  the  square  inch.  In  the  afternoon 
several  of  the  buildings  of  Harvard  university 
were  visited,  including  the  Museuui  of  compara- 
tive zoology,  the  Peabody  niuseiun  of  Ameri- 
can archeology,  the  gyuuiasium,  and  the  chemi- 
cal laboratory  and  museum  of  minerals  In 
Boylston  Hall.  A  lunch  was  served  in  Me- 
morial Hall. 

The  third  excursion,  was  made  to  Lowell ; 
and  the  party  ^^8ited  a  cotton-mill  and  print- 
works, besides  a  carpet-  and  a  hosiery-mill,  all 
of  which  proved  of  great  interest  to  the  mem- 
bers livini;  out  of  New  England. 
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Micro8copic  analysis  of  the  structure  of  iron 
and  steel. 

BT  J.   C.   BAYLE8  OF   RKW    YORK. 

After  briefly  reviewing  the  work  of  A.  Martens  of 
Berlin  and  Dr.  II.  C.  Sorby  of  Sliefflcid  in  this  field 
of  research,  Mr.  Hnylcs  considered  the  raclliods  of 
preparing  gpecltnens  fur  microscopic  study  which  in 
practire  he  had  found  to  give  the  best  results,  nnd 
contiiiitcd:  The  first  5tep  to  l)e  talten  in  practical 
inicrosi'opy  is  the  training  of  the  eye  to  observe  what 
may  l)e  seen  without  the  aid  of  n  lon».  This  is  ac- 
complished by  the  p.'itienl  examination  of  character- 
istic fractures,  and  noting  similarities  and  differences. 
After  the  naked  eye  has  become  faniillarizeil  with  all 
it  can  see,  the  student  should  conlluue  his  investiga- 
tions assisted  by  a  hand-lens  with  a  power  of  from 
two  to  three  diameters,  and  absolutely  achromatic. 
Specimens  to  be  studieil  with  a  view  to  determining 
their  internal  structures  should  be  surfaced  in  a 
planer,  .ind  smoothed  by  dniw-filing  in  the  direction 
of  the  fibre.  The  surface  thus  obtained  is  treated 
with  sllu'litly  diluted  nitric  acid,  which  gives  a  rapid 
and  wide  development  of  the  structure,  whicli  may  be 
studied  with  3dvanta;;e  while  it  lasts,  and  will  prepare 
the  stddent  for  finer  work.  For  fine  development  more 
care  and  lime  are  needed.  After  planing,  the  surface 
of  the  metal  Is  ground  with  fine  emery,  or  under  a 
metallic  mirror-grinder.  It  is  then  treated  with  acid, 
Mr.  IJayles  describing  the  manner  in  great  det.iil.  A 
thorough  development  with  weak  acid  requires  from 
twenty-four  hours  to  six  d.-iys,  according  to  the  com- 
position of  the  metal.  Small  specimens  are  prepared 
by  planing  down  from  the  back  to  a  thickness  of  V» 
to  V,:  of  an  inch.  Tlie  planed  face  is  then  cronnd 
and  surfaced  on  a  fine  whetstone,  developed  with 
weak  :icld,  and  mounted  between  glasses  with  Canada 
balsam.  In  seh-cting  a  microscope,  care  should  be 
taken  that  the  lenses  (j;ive  a  good  definition,  that  there 
Is  no  'shake'  or  lateral  moticin  in  the  adjustments 
for  focus,  and  then  the  table  should  admit  of  inclina- 
tion at  any  angle  found  most  convenient  for  observa- 
tion. Concerning  the  results  to  lie  expected  from  the 
microscopic  analysis  of  mclals,  Mr.  IJayles  expressed 
the  belief  that  it  open*  a  va-»t  field  of  knowledge  not 
yet  reached  by  either  eliemical  analysis  or  physical 
test.  There  are  many  condition-s,  the  result  of  changes 
produced  by  mechanical  treatment,  to  which  chemi- 
cal analysis  gives  no  clew,  and  which  are  delected, 
but  not  explained,  by  the  tests  of  the  physical  labora- 
tory. Th"  microscope  will,  no  dotibt,  explain  many 
of  the  mysterious  changes  which  occur  in  metals  of 
giiven  chemical  composition  under  different  condi- 
tions, and  will  give  the  metallurgist  an  opportunity 
of  studying  the  anatomy  and  physiology  of  iron  and 
steel,  which.  In  a  most  Important  sense,  w^ill  supple- 
ment analysis  and  mechanical  test,  which  have  thus 
far,  to  some  extent,  run  in  parallel  lines.  When,  be- 
tween the  report  of  analysis  and  the  fracture  of  the 
broken  test-piece,  we  can  pl.»ce  a  polished  longitudinal 
or  cross-section  of  the  material,  its  Internal  structure 
developed  by  acid,  and  admitting  of  careful  micro- 
scopic study,  we  are  furnished  with  the  missing  link 
in  the  chain  of  evidence  required  for  a  correct  con- 
clusion  as  to  the  nature  of  the  material  under  Inves- 
tigation. 

Coal  and  iron  of  Alabama. 

BT   nn.  T.  -STKBBY    HUNT  OK   MONTREAL. 

After  referring  to  the  researches  of  Profs.  R  P.  Roth- 
well  and  Kugene  Smith,  and  complimenting  them  in 
lilvh  terms  on  the  re-iuita  of  their  labors  iu  that  aeo- 
Uo'u,  Ur.  Hunt  said  that  the  existcDcc  of  coal  In  Ala- 


bama had  been  known  for  half  a  century:  it  forms 
a  part  of  the  great  Appalachian  coal-basins,  which 
lie  principally  upon  the  waters  of  the  Ohio,  and  has 
an  extent  of  58,000  n  miles,  including  eastern  Ten- 
nessee, the  north-western  comer  of  Georgia,  and  a 
large  part  of  the  state  of  Alabama.  The  principal 
part  of  tlie.sc  meo-sures  has  an  area  of  b.fXM)  a  miles; 
but  on  tlie  east  side  are  two  f>mall  detached  basins, — 
the  Cahawba,  2.10  Q  miles  In  extent,  and  the  Cooia, 
HXi  D  miles.  They  are  separated  from  the  main  basin 
by  narrow  belts  of  oliler  rocks  a  few  miles  in  width; 
nnd  there  is  no  doubt  that  they  are  detached  jKirtions 
separated,  —  the  one  by  a  fault  pure  and  simple,  the 
other  by  an  undulation  which  has  overturned  the 
folds,  and  has  faulted  them  In  some  places.  To 
the  east  of  these,  stretches  the  Coosa  valley,  a  goo- 
graphical  feature  of  the  greatest  importance,  being  a 
continuation  of  the  great  limestone  valley  which 
runs  up  to  Lake  Cliamplain.  On  the  eastern  border 
of  the  valley  is  a  great  belt  of  crystalline  rooks,  of 
which  the  Blue  Ridge,  Hoosac  Mountain,  etc.,  area 
part,  and  forming  the  great  Atlantic  belt  from  the 
hills  of  New  England  to  Alabama.  Next  is  a  lime- 
stone valley  forty  or  fifty  miles  In  width.  Then  we 
have  the  North  Mountain,  which  is  the  beginning  of 
the  great  series  of  folds  which  make  up  the  Alle- 
ghany Ridge,  and  formed  of  paleozoic  rock  which 
underlies  the  coal.  To  the  west  are  the  great  coal- 
measures,  essentially  tlie  same  in  character  as  those 
of  Pennsylvania  and  Virginia.  A  peculiarity  of  the 
underlying  bed  of  sedimental  rock  is  Its  varying 
thickni'ss,  from  18,000  feet  in  Huntington  County, 
Penn..  and  diminishing  toward  the  south,  until  In 
some  places  In  Alabama  it  has  thinned  down  to 
1,800  or  even  1,000  feet  of  soft  rock,  sandstone,  and 
shale. 

The  ores  in  the  limestone  valley  are  llmonlte,  and 
the  brown  hematites  found  in  Berkshire  County, 
Mass.,  enormously  developed ;  furnishing  a  large  part 
of  all  the  ore  which  is  smelted,  and  practically  inex- 
haustible for  generations  to  come.  In  the  mountain 
belt  is  another  set  of  iron-ores,  also  important,  —  the 
red  hematites  of  the  Clinton  group.  Beyond  that 
are  coal  and  occasional  clay  ironstones,  of  secomliuy 
Importance  as  regards  amount.  In  the  northern  por- 
tion of  these  bods,  especially  In  Pennsylvania,  the 
North  Mountains  separate  the  coal  and  iron  by  dis- 
tances of  100  miles  or  more,  offering  serious  draw- 
backs, and  Increasing  the  cost  of  production;  at  the 
same  time  the  Atlantic  belt  renders  it  impossible  to 
reach  the  region  by  navigation.  But  a  remarkable 
fact  is  the  almost  complete  disappearance  in  Alabama 
of  the  two  great  mountain  barriers  before  reaching 
the  sea,  being  thinned  out  and  worn  and  ground 
away.  The  southern  rim  of  the  basin  is  broken 
down,  and  the  coal  and  iron  are  on  a  level  with  the 
navigable  waters  of  the  gulf  at  Mobile;  bringing  up 
the  question  of  the  impuriance  of  rendering  tlie  rivers 
navigable  so  as  to  icich  tlie  heart  of  the  coal-region. 
The  coal-me;isures  to  the  south  suffer  no  diminution 
in  quantity  or  quality;  but  the  l)ed-rocks  are  so  up- 
turned and  folded  and  faulted,  that  within  three  or 
four  miles  the  coal  and  Iron  are  found  together.  A 
curious  fact  of  the  enormous  fault  —  this  great  break 
In  the  stratification  of  nearly  10,0iK)  feet  — is,  that  It 
has  brought  up  the  hematite  ores  directly  beside  the 
coal  in  the  Cahawba  valley,  so  near  that  by  tlio  sim- 
ple means  of  gravity  they  may  be  brought  to  a  com- 
mon point,  rtKlucing  the  cost  of  production  to  the 
lowest.  To  these  geographical  and  geological  con- 
ditions the  region  owes  its  future  importance.  It 
is  the  part  of  the  country  which  is  growing  most 
rapidly  in  population,  showing  an  Increase  in  ten 
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yean  of  4\.a%  against  30^  for  the  nation ;  it  includes 
the  states  where  ngriciiltiire  and  the  carrying  tmdo 
are  to  be  built  up,  requiring  coal  and  iron;  and  they 
can  be  obtained  under  the  most  favorable  conditions. 
Its  significance  was  long  ago  noteil  by  Isaac  Lotliian 
Bell,  who  found  its  ores  richer  and  its  lluxes  much 
nearer  than  iu  Yorkshire;  and  he  snld  that  the  region 
matched  and  more  than  matched  anything  in  Great 
Britain.  Abrani  Hewitt  regarded  It  as  important, 
reckoning  not  by  the  wages  paid,  but  by  the  numljur 
of  days  of  labor  necessary  to  produce  a  civcii  quan- 
tity. Dr.  Hunt  predicted  a  most  remarkable  future 
for  the  coal  and  iron  regions  of  Alabama. 

President  Kolhwell  stated  that  he  must  disclaim 
any  credit  for  original  Investigations,  his  first  knowl- 
edge coming  from  a  careful  survey  and  plan  made  by 
Joseph  Squires. 

Ur.  Hunt  replied,  that,  had  he  been  aware  of  it,  be 
would  liave  been  glad  to  give  due  recognition  to  the 
labors  of  Mr.  Squires. 

Changes  in  the  Btruottire  of  block-tiii. 
BY  pnor.  R.  n.  Richards  of  uoston. 

The  speaker  exhibited  a  pig  of  the  metal,  which  In 
December  last  appeared  to  bo  perfectly  good  mallea- 
ble block-tin ;  Feb.  1.5,  the  pig  was  found  to  be  brittle, 
and  had  undergone  a  change  in  its  molecular  condi- 
tion which  involved  about  half  of  the  mass.  It  made 
itself  apparent  by  enlargement  in  spots  which  took 
on  a  darker  color,  and  which  revealed  a  crystalline 
structure  very  like  that  of  stibnite.  It  was  suraiiscd 
that  the  change  was  due  to  imperfect  retorting,  leav- 
ing In  the  tin  a  small  percentage  of  the  mercury  with 
which  the  metal  was  originally  treated;  and  an  analy- 
sis of  a  portion  of  the  pig,  using  a  current  of  hydro- 
gen at  a  briglit  red  heat,  showed  by  the  direct  method 
me  presence  of  2.02  parts  of  mercury  to  97.24  of  tin; 
or,  by  difference,  2.70%  of  mercury  and  97.24%  of 
tin. 

Dr.  T.  Sterry  Himt  said  that  such  changes  had  been 
previously  noted  in  tin  supposed  to  be  in  a  state  of 
purity,  the  metal  becoming  so  crystalline  that  it  was 
almost  ready  to  fall  in  pieces.  Under  certain  condi- 
tions, very  like  those  stated  by  Prof.  Uicliards,  it  had 
been  ascertained  that  block-tin  would  undergo  these 
changes. 

A  suggested  ctire  for  blast-fninace  chills. 

BY   H.    M.    HOWE  OF   BOSTON. 

These  chills,  as  well  known,  are  the  results  of  a  fall- 
ing of  the  tern  peratiire  below  tliat  needed  for  the  fusion 
of  the  slag,  from  1,.S0(J°  C.  to  1,900°  C.  The  com- 
mon remedies  are  the  injection  through  the  tuyeres 
of  liquid  petroleum,  or  of  air-gas,  and  the  increase 
in  the  temperature  of  the  blast,  rather  than  hastening 
the  latter;  since  this  tends  to  lower  the  temperature 
at  the  tuyeres,  just  as,  up  to  a  certain  point,  blowing 
a  match,  or  fire,  or  candle,  will  increase  its  combus- 
tion, but  beyond  tiiat  f)oint  will  decrease  It.  Tlie 
difficulty  with  the  use  of  liquid  petroleum  is,  that  it  is 
not  generated  at  a  sufficiently  hieli  temperature,  and 
the  process  of  vaporizing  it  within  the  furnace  also 
requires  additional  heat.  He  suggested,  that  instead 
there  should  be  used  vapor  of  petroleum  or  coal-gas, 
heated  externally,  so  that  the  energy  needed  for  that 
operation  would  not  bo  taken  out  of  the  furnace. 
When  ctjid  liquid  petroleum  Is  used,  there  is  not 
enough  margin  in  temperature  to  avoid  chilis.  The 
results  of  his  observations  were  expressed  by  the  fol- 
lowing figures,  the  temperature  being  in  centigrade 
degrees: — 
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In  disciussing  the  paper.  Dr.  Haymond  of  Cam- 
bridge said,  that,  at  tlie  Durlinm  furnace,  a  chill  had 
caused  a  large  scaffolding,  whiclihad  fallen  suddenly, 
and  had  choked  up  the  hearth.  Liquid  petroleum 
introduceil  through  the  tuyeres,  with  the  blast  at  900° 
Falir.,  had  burned  a  large  hole  in  the  mass,  although 
it  was  not  thoroughly  successful  in  doing  aw:iy  with 
the  obstruction;  but  a  very  high  temperature  was 
produced  within  a  few  inches  of  the  tuyeres.  He 
questioned  whether  the  petroleum  in  the  form  of  a 
fine  mist,  or  spray,  would  not  give  a  higher  result 
than  the  vapor. 

A  member  said  that  the  chills  were  produced  by 
the  formation  of  scaffoldings,  which  prevented  the 
descent  of  the  fuel,  and  the  proper  reducing  atmos- 
phere could  not  be  maintained.  He  was  of  opinion 
that  the  jietroieura  vapor  would  not  remedy  this 
unless  carbon  were  introduced  willi  It.  Mr.  Howe 
replied  that  he  would  Introduce  an  excess  of  the  gas. 

President  Kothwell  asked  if  the  combination  of 
carbonic  oxide  and  hydrogen,  known  us  water-gas, 
had  been  tried.  In  recent  experiments  In  Germany, 
in  pi]>e-mHking  and  for  welding  purposes,  tutroducea 
with  air  It  lind  given  a  very  high  teniperattire. 

Mr.  C.  Constable,  of  Constableville,  N.Y.,  thought 
that  'chilling,'  as  liere  tised,  was  a  misnomer;  that 
the  air  of  the  bla^t  was  only  capable  of  burning;  so 
mucli,  and,  when  in  excess,  a  portion  of  it  was  driven 
up  in  the  funiace,  and  caused  the  scaffolding,  His 
remedy  was  a  reduction  of  the  blast. 

The  metallurgy  of  nickel  in  the  United  States. 

BY    IMtOF.    W.   p.    BLAKE  OF   NEW   U.VVEN. 

Nickel  has  for  a  long  time,  and  until  within  a  few 
years,  been  a  compound  rather  tlian  a  simple  element, 
so  far  as  it  was  known  commercially.  It  w.is  ex- 
tracted as  a  secondary  product  from  cobalt  spia,  and 
of  ncccs<'ily  was  a  very  impure  result,  being  contami- 
nated with  a  sreat  many  oilier  substances,  especially 
arsenic,  iron,  and  sulphur,  which  were  present  in  small 
quantities,  but  sufficient  to  destroy,  to  a  great  extent, 
the  true  properties  of  the  metal.  In  this  respect 
nickel  is  essentially  the  same  as  Iron,  and  these  met- 
als and  steel  offer  many  analogies  when  in  a  state  of 
alloy  or  combination.  For  a  long  time  cobalt  was 
the  principal  object  sought,  and  nickel  was  a  by-prod- 
uct; but  the  production  of  artificial  ultramarine  di- 
minished the  demand  for  cobalt,  and  at  the  same 
time  the  introduction  of  nickel-plating  and  kindred 
industries  increased  the  call  for  nickel,  until  now  the 
conditions  are  reversed,  and  tlie  latter  metal  is  in  the 
greater  demand.  But  to  the  scientific  chemists,  who 
prepared  nickel  in  a  state  of  purity,  its  i)roperties 
were  not  wholly  unknown ;  yet  between  them  there 
was  a  great  diversity  of  opinion,  —  one  declaring  it 
to  be  malleable,  and  another  the  reverse.  Its  malle- 
ability was  diminished  by  the  presence  of  carKm  or 
manganese;  and,  reduced  by  carbon,  its  ductility  was 
less  than  that  of  zitic.  These  results,  however,  were 
confined  to  chemists  and  laboratories,  and  were  not 
known  to  the  arts;  and  the  produclino  ul'  nickel  con- 
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tinned  m  an  alloy,  with  2%  or  8%  of  foreign  matter, 
lofficient  to  destroy  Us  malleability  and  ductility,  and 
prevent  its  usefulness  in  the  arts.  Tlie  first  demand 
for  the  metal  was  for  nickel-plate,  and  next  for  mak- 
ing coins;  being  firil  used  for  tiio  Intlt-r  purpose  in 
Switzerland  in  18i")0,  and  in  tlie  United  Stat(-«  in  1837, 
although  as  early  as  lS.'i3  Booth  of  Philadelphia  had 
mode  sample  coins,  and  submitted  them  to  the  mint, 
but  they  were  not  accepted.  The  alloy  varied  from  5 
parts  of  nickel  and  Do  of  copper  to  30  of  nickel  and  70 
of  copper.  This  country  first  adopted  the  ratio  of  12 
lo  &S;  and  at  present,  in  the  five-cent  nickel  coins, 
[uses  2.>  parts  of  nickel  to  75  of  copper.  Of  these  five- 
ent  pieces  there  were  issued  up  to  .June  30,  1870,  the 
alae  of  $7,00(),000.  Another  larse  demand  for  the 
BeUkl  was  occasioned  by  the  discovery  of  the  possi- 
bility of  depositing  it  by  the  action  of  electricity. 

Nickel  ores  are  extensively  distributed  through  the 
h  United  Slates,  more  generally  than  is  usuiilly  sup- 
hosed.  It  is  found  with  chrome  ores  in  serpentine 
l^ocks  which  have  a  coating  of  nickel-oxide  oremeralil 
nickel,  and  is  also  commonly  associated  with  magnetic 
pyrites;  particularly  in  Connecticut,  by  the  Hudson 
niver,  in  New  Jersey,  and  at  Lancaster  Gap,  Penn., 
which  is  the  chief  source  of  the  metal  in  this  country. 
The  general  diffusion  of  nickel  is  pointed  out  by  Dr. 
Bunt  in  the  magnciian  rock  at  Quebec;  at  Silver 
Harbor,  on  the  shores  of  Lake  Superior,  is  another 
•npply;  and  a  valuable  deposit  h.is  been  found  in 
Nevada,  whence  last  year  there  were  shipped  ten  tons 
of  the  ore  to  .Swansea.  Another  deposit,  closely  re- 
sembling that  of  New  Caledonia,  a  hydrated  silicate 
of  nickel  oxide,  and  carrying  as  higli  as  10%  of  the 
metal,  has  been  discovered  In  Douglas  County,  in 
southern  Oregon;  the  Lancaster-Gap  ore  contains 
only  U%  to  2%  of  nickel,  with  magnetic  pyrites.  A 
few  years  ago  the  discovery  of  the  hydrated  silicate 
at  New  Caledonia  altracted  a  great  deal  of  attention. 
It  was  at  first  thought  that  the  deposit  was  small,  and 
would  rapidly  be  exhausted;  but  it  has  proved  to  be 
of  sufficient  extent  to  supply  now  nearly  all  the  works 
of  Eun>pe,  and  Is  very  pure. 

In  187(1  a  remarkable  series  of  objiH:ts  was  exhib- 
ited at  Philadelphia  by  Professor  Wliarton,  being 
nothing  more  nor  less  than  a  number  of  articles  matie 
by  that  gentlcniau  of  pure  wrought  nickel.  They  did 
not  attract  by  any  means  the  attention  to  which  they 
were  entitled;  and  the  same  fate  befell  them  at  Paris 
In  187S,  where  they  seemed  insignific.tnt  beside  the 
splendid  cases  of  alloyed  products  exhibited  by  the 
French  workmen,  these  cases  containing,  however, 
not  one  piece  of  the  pure  metal  of  over  three  or  four 
grains  weight.  Profps.'<or  Hlake  called  the  attention 
of  the  chairman  of  the  boanl  of  judges  to  these 
wrought-nickel  goods.  That  official  was  Inclined  to 
be  incredulous,  but  cut  a  small  piece  off  a  square  bar, 
and  took  it  to  his  laboratory.  The  next  day  he  In- 
formed his  associates,  that  this  exhibit  of  Professor 
>5rharton  was  beyond  comparison,  and  that  they  were 
In  the  presence  of  one  of  the  most  important  results 
of  the  age  in  this  direction.  Tliis  step  paved  the  way 
to  greater  advances;  and  experiments  were  begun  in 
Westphalia  on  the  mechanical  combination,  or  weld- 
ing, of  nickel  with  iron  and  steel.  As  a  result  there 
have  been  produced  sheets  of  iron  and  steel  coated 
with  nickel  on  one  or  both  sides,  this  eml  being  uc- 
conipli'>lied  by  securing  plates  of  the  b.ascr  metal  of 
proper  surface,  on  which  are  laid  the  plates  of  nickel: 
these  are  then  healed,  and  passed  through  rolls  under 
high  pressure.  The  thickness  of  the  nickel  is  a  tenth 
by  weight  on  each  side.  The  applications  of  this 
ci>nted  metiil  will  suggest  themselves.  It  is  chiefly 
use<l  in  the  manufacture  of  hollow-ware,  being  readily 


spun  and  pressed;  and  its  advantages  of  llEhtness, 
strength,  and  infiisibility,  are  apparent.  These  re- 
sults have  also  been  obtained  by  Professor  Wharton 
at  Camden,  N.J. ;  who  has  also  succeedeil  in  making 
objects  of  cast-nickel,  the  door-knobs  in  his  residence 
being  of  this  material.  There  is  a  great  future  in 
this  industry,  wliich  gives  additional  importance  to 
all  localitieji  where  nickel  is  found;  and  it  is  also  of 
interest  seientifically.  A  proposition  has  been  made 
to  use  pure  nickel  for  the  magnetic  needle,  and  one 
was  exhibited  at  Paris  in  1878.  It  was  ofter>vard 
presented  to  the  French  government,  and  a  commis- 
sion was  appointed  lo  test  it:  their  report  has^jiot 
yet  been  made. 

Professor  Blake  exhibited  to  the  members  of  the 
Institute  several  of  the  articles  shown  by  Professor 
Wharton  at  Philadelphia  and  Paris.  They  included 
a  knife,  a  bent  bar,  a  horse-bit,  etc.  The  bit,  it  was 
explained,  had  not  been  rubbed  or  polished  since  It 
was  sent  to  Paris  in  1878;  yet  it  had  not  the  slightest 
appearance  of  taniish  about  it.  There  were  also 
shown  specimens  of  the  hollow-ware  made  in  West- 
phalia. In  reply  to  questions,  Professor  Blake  stated 
that  these  vessels  were  presumably  harmless,  as  the 
nickel  is  not  easily  attacked  by  vegetable  acids;  and, 
further,  that  the  experiment  had  been  tried  of  feed- 
ing a  dog  on  nickel-salts,  on  which  the  animal  seemed 
to  thrive.  It  Is  more  economic  and  more  rapid  to 
coat  the  pUitcs  by  rolling  than  by  electrolysis. 

The  Bo^ver-Barff  process. 

BV   MR.    nOWEB   OF    ENGLAND. 

Mr.  G.  W.  Ilaynnrd  was  announced  to  read  a  paper 
on  the  '  Bower-UarlT  process;'  but  he  stated  that  Mr. 
Bower  of  England,  one  of  the  discoverers  of  the 
process,  was  present,  and  could  do  belter  justice  to 
the  subject.  Mr.  Bower  said,  that  any  process  which 
has  for  its  object  the  preservation  of  iron  and  steel 
from  rust,  and  which  will  make  these  metals  more 
applicable  than  they  now  are  to  the  requirements  of 
mankind,  will  be  sui-e  to  meet  with  attention  from 
all  those  who  are  either  engaged  in  the  extraction  of 
the  ore,  Its  reduction  to  metal,  or  the  subsequent 
application  of  the  metal  itself.  With  iron  and  steel 
rendered  secure  against  corrosion,  lliey  will  be  used 
to  an  Infinitely  greater  extent  than  they  now  are. 
The  whole  realm  of  science  has  therefore  been  ex- 
plored in  the  attempt  to  discover  some  method  by 
which  the  formed  article  may  be  preserved,  leaving 
Its  strength  undiminished  by  the  action  of  rust. 
Paints,  oils,  varnishes,  glazes,  enamels,  galvanizing, 
electro-depositing,  and  wliat  is  called  'inoxidizing,' 
arc  among  the  many  systems  now  in  vogue  to  effect 
the  preservation  of  iron  and  steel  from  the  corrosive 
action  of  air  and  waler.  The  object  of  this  paper  Is 
to  show  what  may  be  done  in  protecting  iron  and 
steel  from  rust  by  forming  upon  their  surface  a  film 
of  magnetic  oxide  by  an  inexpensive  process.  Russian 
sheet-Tron  is  less  affected  by  exposuie  than  the  ordi- 
nary material  l>ecauseuf  this  formation,  but  this  was 
not  known  until  Dr.  Percy  iliscovered  it.  That  such 
a  coating  is  produced  is  quite  certain,  but  it  Is  only 
an  accident  of  manufacture.  To  Professor  Barff  Is 
duo  the  crc<]il  of  being  the  first  to  deliberately  under- 
take to  coat  iron  an<l  steel  with  magnetic  oxide  pro- 
duced designedly  for  the  purpose  of  protccling  their 
surfaces  from  nist.  Some  sixteen  or  seventeen  years 
ago  my  father  was  making  a  series  of  experiments  In 
the  protluction  of  healing  gases,  one  set  of  them  being 
on  tlie  deconi position  of  water  by  passing  superheated 
steam  through  m.issos  of  red-hot  iron.  He  noticed 
that  the  iron  became  less  and  loss  active,  until  It 
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ccikscd  to  decuiu|>08e  at  nil;  wlieii,  on  examining  It, 
he  nolice<l  that  it  wiis  coated  with  a  kind  of  enamel. 
It  at  once  occurred  to  him  that  the  ]>r<3ccss  In  ques- 
tion might  be  uiied  to  obtain  such  a  coating;  but  he 
found,  after  a  few  days'  exposure  of  tlie  iron  to  the 
atmosphere,  that  tlie  coating  scaled  off.  and  he  pur- 
sued the  matter  no  farther.  The  iron  employed  in 
this  case  was  rusty ;  t)ut  if  it  had  been  new,  my  father 
would  in  all  probability  have  been  the  acciilental 
author  of  the  process  which  Professor  BarfF  di.«cov- 
ered  ten  years  later.  Tliat  consists  In  .lubjectini;  iron 
or  steel  articles  to  the  action  of  superheated  sleiim; 
and,  when  they  are  at  a  temperature  sufllcienlly  higli, 
the  following  chemicil  change  takes  place:  3  Fe  -f- 
4  (II,  O)  =  Fe,  O,  +  8  H.  My  father  thought  that 
what  Professor  Barff  could  cflfect  with  steam,  he 
miglit  also  effect  with  air;  and  experiments  were 
made  vailed  both  In  character  and  results.  On  con- 
sidering the  fact  that  air  Is  oxygen  and  nllrogeu  in 
mechanical  combination  only,  I  came  to  the  conclu- 
sion, tli.1t.  to  form  the  lower  or  m.-ignetic  oxide,  tlie 
iiuanlity  of  free  oxygen,  and  so  of  the  air  employed, 
must  liear  some  proportion  to  the  surface  of  the  arti- 
cles exposed  to  its  action,  more  eaijecially  when  a 
comparatively  low  heal  is  employed ;  and  it  has  been 
found  that  the  qnantily  of  air  p.issed  through  the 
retort  during  most  of  the  unsuccessful  experiments 
was  tlirce  huudred  or  four  hundred  times  more  than 
was  actually  necessary.  The  mo<le  of  action  I  adopted 
was  to  a>lmit  a  few  cubic  feet  of  air  into  the  retort 
at  the  commencement  of  every  half-hour,  and  then 
leave  the  iron  and  air  to  their  own  devices;  the  re- 
tort, of  course,  being  tightly  closed.  During  each 
half-hour  a  coating  of  magnetic  oxide  was  formed, 
and  the  operation  was  rej)cated  as  often  as  was  con- 
sidered necessary.  Thh  was  cEfcctive,  but  costly; 
both  this  and  the  BarCf  process  refiniring  the  exter- 
nal heating  of  the  chamber.  Successful  experiments 
were  made  witli  air,  hut  open  to  the  same  objection 
in  regard  to  cost.  Experiments  with  carbonic  acid, 
produced  by  llie  decomposition  of  chalk,  which  should 
givc:!Fe  +  4  (CO,)  =  Fe.O, -t-4  (CO),  gave  a  coat- 
ing of  light  color  and  easily  removed;  the  film  proba- 
bly beluga  mixture  of  FuO  and  Fe-i  Oj,  or  something 
nearer  the  metallic  state  than  \%  magnetic  oxide.  13ul, 
even  if  successful,  the  cost  of  this  method  would  still 
be  too  high.  I  therefore  proposed  to  use  a  fuel  gas- 
producer,  similar  in  principle  to  the  Siemens  gener- 
ator, but  altered  to  suit  other  requirements ;  to  burn 
the  combu'itiblo  gases  thus  produced,  with  a  slight 
excess  of  air  over  and  above  that  actually  required  for 
perfect  comhustion,  and  to  heat  and  oxidize  the  iron 
articles  placed  in  a  suitable  brick  chaini)er  by  these 
prwlucts  of  combustion.  1  .ilso  arranged  a  continuous 
regenerator  of  fire-clay  lubes  underneath  the  furnace; 
so  that  the  products  of  combustion,  leaving  the  oxidiji- 
Ing  chamber,  p-issed  outside  the  tubes.  Imparting  a 
I)ortlon  of  the  waste  heat  to  them,  which  was  taken 
up  by  the  in-going  cold  air  passing  through  their 
interior  on  its  way  to  the  combustion-chamber.  I  had 
hoped  in  this  way  to  be  able  to  so  regulate  the  excess 
of  air  over  that  required  for  complete  combustion,  as 
to  be  able  to  proiliice  magnetic  oxiile  direct,  instead  of 
the  lower  and  uselc'is  oxide  or  combination  of  oxides. 
I  obtained  some  beautiful  results,  and  some  again 
were  unaccountably  bad;  and  I  soon  found  that  It 
was  OS  dlRiciilt  to  regulate  the  precise  amount  of  oxi- 
dation as  it  first  was  in  the  Bessemer  process.  But  I 
was  fortunate  enough  to  hit  upon  an  almost  parallel 
remedy;  that  is  to  say,  I  increased  the  quantity  of 
free  oxygen  mixed  with  the  products  of  combustion, 
and  oxidized  the  iron  articles  to  excess  during  a  fixed 
period  uf  geuerally  forty  minutes,  when  magnetic 


oxide  was  found  close  to  the  iron,  and  sesquioxide 
over  all.  Then  for  twenty  minutes  I  closed  the  air- 
inlet  entirely,  leaving  the  gas-valve  open,  and  so  re- 
duced the  outside  coaling  of  9es<|uloxide  to  magnetic 
oxide  by  the  reducing  action  of  the  combustible  gase* 
alone. 

The  Barff  patents  have  been  purchased  by  mj 
father.  His  process  is  better  than  ours  for  wrought 
Iron,  and  perhaps  for  poli^ihed  work  of  all  kinds,  as 
iron  commences  to  decompose  steam  at  a  very  low 
temperature,  —  in  fact,  much  below  visible  rednem. 
For  ordinary  cast  iron,  and  especially  that  quality 
which  contains  much  carbon,  the  Barff  i)r<)Cess  is 
much  too  slow  in  its  action;  and  some  specimens  that 
I  have  treated  In  Kngland  have  taken  as  many  as 
thirty-six  hours  to  coat  effectually,  which  could  read- 
ily have  been  finished  off  in  five  hours  by  the  Bower 
process.  The  main  ilistinction  between  the  two  Is, 
that  the  Bower  is  much  more  energetic  in  its  action. 
The  objection  to  the  use  of  a  closed  muffle  externally 
heated  in  the  Barff  process  has  been  almost  entirely 
overcome  by  simply  putting  wrought  iron  into  a 
Bower  furnace  previously  well  heated,  then  shutting 
off  both  the  gas  and  air  supplies,  and  admitting  steam 
into  the  regenerator  tubes.  Steel,  I  consider,  can  be 
equally  well  treated  by  both  processes;  except  polished 
steel,  which  Is  better  treated  in  a  low-temperature 
Barff  furnace.  Of  the  fuel  burnt  In  the  gas-producers, 
a  non-caking  coal  is  the  best.  Virginian  splint  has 
suited  very  well  in  this  cotmtry;  and  of  this  about 
one  ton  every  three  days  is  recjuired  for  a  furnace 
with  an  oxidizing  chamber  13  feet  long  and  4  feet 
3  inches  wide  and  high.  When  a  gas-coal  is  employed, 
it  should  be  fed  through  the  charging  hoppers  just 
before  each  deoxidizing  operation,  when  a  smoky 
flame  is  of  great  advantage.  I  have,  however,  dis- 
covered that  anthracite  coal  can  be  used  as  well  as  a 
gas-coal  by  simply  allowing  petroleum  to  drop,  at  the 
rate  of  one  gallon  per  hour,  upon  the  red-hot  sui°face 
of  the  coal  in  one  of  the  producers.  This  method 
has  been  exclusively  used  in  this  country. 

These  magnetic-oxide  processes  not  only  protect 
from  rust,  but  the  coating  is  of  such  a  beautiful  color 
as  to  render  articles  ready  for  the  market  directly 
they  arc  out  of  the  furnace  and  cooled.  One  remarka- 
ble feature  of  these  is,  that  there  is  no  more  cost 
(except  in  the  labor  of  handling  them)  in  treating 
2,24u  articles  each  weighing  a  pound  than  in  coating 
a  cube  of  the  metal  weighing  a  ton;  and  so  pene- 
trating is  the  process,  that  every  crevice,  no  matter 
how  intricate  the  iialtern  may  be.  U  as  effectively 
coated  as  the  plainest  surface.  There  is  absolute 
certainty  that  paint  used  on  iron  so  coated  will  adhere 
as  well  as  on  wood  or  stone;  and  thus  iron  may  be 
used  for  construction  work  in  a  thousand  direction* 
In  which  it  has  not  up  to  the  present  time  been  pos- 
sible on  account  of  its  liability  to  rust,  no  matter 
what  the  coating  used  to  protect  it  has  been.  Manu- 
facturers appear  far  more  ready  to  apply  the  processes 
here  and  on  the  continent  of  Europe  than,  up  to 
now,  they  Iiave  been  in  England;  but  perhaps  the 
reason  has  lieen,  that,  so  far  as  Professor  UarfTs 
process  Is  concerned,  it  has  only  just  been  shown 
how  large  masses  cnu  be  dealt  with  by  the  use  of 
the  Bower  furnace.  For  ordinary  hollow-ware  for 
kitchen  or  table  use,  whetlier  of  cist  or  wrought 
iron,  the  process  is  admirably  adapted.  It  is  in- 
tended to  apply  the  process  to  cast-iron  gas  and 
water  pipes;  and,  as  the  former  have  comparatively 
little  pressure  to  bear,  they  may  be  made  much  light- 
er if  rendered  iucorrodable:  while,  for  water,  thero 
is  no  reason  now  why  wrought-iron  or  mild  steel 
pipes  should  not  l>e  used.     In  the  case  of  railway- 
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:<lcepers  in  iron  aud  steel,  which  nre  now  almost 
wholly  used  in  Germany,  the  process  is  likely  to  prove 
of  much  advantage.  For  fountains,  railings,  and  all 
architectural  work,  the  process  is  invaluable;  and 
Iron  may  now  be  used  in  many  Instances  Instead  of 
bronjie.  The  cost  has  been  carefully  estimated  at 
two  dollars  per  ton;  and  this  may  be  reduced  by  giving 
several  furnaces  in  charge  of  one  workman,  and  by  a 
better  system  of  taking  the  articles  out  than  that  in 
use  when  the  e.^timate  was  made.  Tests  have  been 
nuide  as  to  the  effect  of  the  process  on  the  strength 
of  the  metals,  with  the  result  that  no  alteration  was 
detected  in  tin;  strength.  Theoretically  one  would 
suppose  that  Iron  and  steel  would  be  somewhat  tough- 
ened, as  the  tendency  of  the  process  is  to  anneal,  and 
would,  no  doubt,  if  continued  long  enough,  render 
some  classes  of  cast-iron  malleable.  A  very  thin 
article,  if  excessively  coated,  might  probably  be 
weakened,  due  to  the  fact  that  the  coat  of  magnetic 
oxide  would  form  an  appreciable  percentage  of  the 
bulk  of  the  article;  but  that,  of  course,  !■<  a  very 
extreme  case,  and  one  which  is  not  likely  to  ever 
occur  in  practice. 

Note   on   the  jackettng  of    roasting  cylinders 
at  Deloro,  Canada. 

BT   PUOF.    B,    I*.    BOTUWKLL  OK   NEW   YOUK. 

The  apejiker  said,  that  he  merely  desired  to  place 
on  record  the  fact  that  he  had  been  using  roasting 
cylinders  jacketed,  to  prevent  any  one  from  taking 
out  a  patent  on  the  idea.  He  did  not  wish  to  deprive 
any  one  of  the  privilege  of  using  it.  hut  he  also  did 
not  wish  to  be  deprived  of  that  privilege  himself.  In 
the  roasting  of  arsenical  sulphurets  he  had  employed 
what  Is  commonly  known  as  the  White  and  Howell 
cylinders,  of  plain  boiler-iron,  with  fire-brick  lining 
and  shelves.  He  used  two  of  them ;  the  ore  passing 
from  one  to  the  other  through  a  pipe,  without  losing 
ll3  heat.  The  fml  cylinder  is  80  feel  long  and  5  feet 
in  iliiiinetcr,  and  lakes  out  a  large  part  of  the  arsenic 
and  sulphur.  The  second  is  24  feet  long  and  a  little 
less  than  4  feel  In  diameter,  In  which  the  roast 
is  linislied.  The  two  make  a  complete  roast  for  chlo- 
rinating, and  give  from  04%  to  98%  of  the  gold.  But 
these  cylinders  ra/liated  an  immense  amount  of  heat, 
r^lO'i  niucli  to  allow  the  temperature  to  be  kept  sulfi- 
"  llenlly  high  to  obtain  a  complete  roast.  This  loss  by 
ffailintion  has  been  avoided  by  jacketing.  A  sheet- 
Iron  jacket  is  placed  around  the  cylinder,  leaving  an 
air-space  of  two  inches;  outside  of  this  is  another 
jacket  with  a  space  of  two  and  a  half  inches,  which  is 
filled  with  mineral  or  slag  wool;  this  is  mi.xed  with 
plaster  of  parls,  and  further  covered  with  roofing- 
paper  bound  on  with  wire.  Immediately  upon  tiie 
tjse  of  this  apparatus  there  w.is  noticeable  a  tremen- 
dous reduction  in  the  consumption  of  fuel  required, 
and  a  remarkable  increase  in  the  amount  of  ore 
roasted.  As  thus  made,  it  even  resulted  in  heating 
the  upper  portion  of  the  first  cylinder  too  much,  ami 
r,,  .f...  , ,  ,n  quickly,  not  leaving  in  the  ore  the  sulphur 
1  i<)r  the  treatment  in  the  second  cylinder. 

1  ■■  was  remedied  by  removing  eight  feet  of 

the  jacket  around  the  upper  part  of  the  cylinder. 

O«ologioal  relations  of  the  topography  of  the 
South  Appalachian  plateau. 

BY   PUOr.    W.  C.    KtRIt  OF   W.\8UtN0T0N. 

By  aid  of  a  rough  black-board  sketch  of  the  Blue 
BIdgc  and  Smoky  Mountains,  the  backbone  of  the 
natem,  the  speaker  showed  from  a  study  of  the  rivers, 
that  the  plateau  has  been  gradually  travelling  west- 


ward. A  series  of  spurs  are  Dirown  out  by  the  Blue 
Ridge  on  tlie  eitst,  making  a  drainage  system  of  cross 
valleys;  here  are  the  head-waters  of  the  Tennessee 
river,  which  force  their  way  through  the  groat  esear|>- 
ment  of  the  plateau,  and  through  the  Smoky  Moun- 
tains, which  in  some  places  attain  an  altitude  of  l),(XX) 
feet.  This  Is  a  very  remarkable  and  curious  fact. 
The  caBon  through  which  the  waters  break  is  4,000 
feet  deep,  and  has  rocky  sides  not  easily  removed  or 
eroded.  A  study  of  the  situation  shows,  that  since  the 
establishment  of  the  water-sy.stem  there  has  been  slow 
and  steady  rise  of  the  mountain  chain,  the  waters 
at  the  same  time  cutting  their  way  down.  There  Is 
another  curious  feature  in  this  connection:  the  Ten- 
nessee river  runs  between  this  chain  and  the  Cuiuber- 
land  ridge,  and  it  would  naturally  be  supposed  that 
there  Is  a  rise  from  the  west  side  of  the  river  to  the 
Cumberland.  But  observations  with  the  barometer 
show,  that  there  Is  really  a  continuous  descent  from 
the  top  of  the  Smoky  Mountains  to  the  base  of  the 
Ciunberland  chain,  and  here  we  have  a  river  running 
at  a  higher  level  than  Its  tributaries.  The  explanv 
tlon  is  simply,  ttiat  the  Cumberland  ridge  haa  been 
givdually  sinking  since  the  establishment  of  the  water- 
system. 

The  collection  of  flue-dnst  at  Ema. 

nV  Un.  T.  EOLKSTON  OF  NEW  TOKK. 

In  the  treatment  of  silver  from  lead-ores,  this  sub- 
ject Is  a  matter  of  growing  Importance  in  Ems  at  the 
works  under  the  charge  of  Herr  Freidenbach,  and  of 
some  importance  here.  In  1874  It  was  found  at  Ems 
tiiat  there  was  a  considerable  loss  of  product  by  the 
dry  method,  and  the  wet  method  was  .luhstituled; 
and  still  the  loss  of  dust  was  much  greater  than  had 
been  supposed.  There  were  three  difficulties  to-over- 
come: to  arrest  the  material  earrie<i  off  by  mechanical 
means,  to  collect  the  material  which  Is  volatilized,  — 
these  two  problems  being  comparatively  easy  of  solu- 
tion; hut,  when  the  collection  was  made,  it  was  an- 
other thing  to  keep  the  matcilal  collected  wliere  it 
was,  and  prevent  its  further  loss.  The  works  are 
located  on  a  plateau  and  hill.  They  run  first  down 
the  valley,  and  then,  turning  on  themselves,  up  the 
hill,  continuing  in  a  straight  lino  to  the  lop,  where 
there  Is  a  chimney.  In  1S74  the  length  of  the  Hue 
was  400  m.,  ami  it  was  furnished  witli  the  old  style 
of  conilenilng-chnnibfra.  The  canal  was  tlien  length- 
ened to  I'.iXXim.,  and  carried  to  tlie  flue  200  ra.  above 
the  bed  of  the  river.  It  was  noted  at  once,  that  there 
was  an  immediate  precipitation  of  flue-tJust,  much 
larger  than  hod  been  anticipated,  but  .still  not  effect- 
ing a  Buftiolenl  reduction  of  tlie  loss.  .\n  examination 
of  the  pipes  led  to  the  adoption  of  Iron  pipes,  with  the 
lower  part  tennlnating  in  zigzags  7.')  cm.  deep,  through 
which,  by  means  of  a  door  and  close-fitting  iul)e,  the 
dust  could  be  drawn  out  of  the  flue.  This  dust  was 
rich,  and  the  results  of  the  method  were  satisfactory 
until  the  assays  showed  that  much  matter  was  lost  by 
volatilization.  Freidenbach  soon  foimd  that  the  old- 
style  arched  Hue  was  the  worst  that  could  be  used; 
for,  while  Its  form  gave  slrenglli  to  resist  pressure 
from  without.  It  also  rendered  it  weak  against  pressure 
from  within,  and  the  gases  found  a  comparatively 
easy  means  of  exit  thnjugh  it.  Tlie  flues  were  then 
made  rectangular,  l)ound  together  with  Iron,  and  made 
as  light  as  possible  to  prevent  the  escape  of  vapors. 
This  form  is  now  adopted  everywhere.  In  the  length 
of  the  flue  W.1S  a  series  of  conilcn.sation-chamber«, 
but  these  were  found  to  give  no  grt^at  results.  The 
flue  was  now  2,0<X)  m.  in  length,  with  an  area  of 
42,650  a  m.,  and  had  cost  255,000  marks.  A  series  of 
condensation-houses  was  built  beyond  the  chimney, 
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and  »till  the  resulU  were  onsatliifactory.  It  gradually 
became  apparent  that  what  was  wanted  was  surface, 
and  not  volume.  The  iron  pipes  before  described 
not  baviiif;  been  affecteil,  tliere  were  introduced  into 
Uia  flue  sheet-iron  plates  hung  vertically.  Four  of 
these  plates  were  at  flrst  put  in;  but  the  results  were 
so  immediate  and  so  gratifying,  that  the  nuinb«r  was 
Increased  to  »i.x,  with  still  better  effect.  The  conclu- 
sion was  at.  once  jumped  at,  that  the  iluo  would  stand 
all  the  plates  that  could  bo  put  into  it;  and  accord- 
ingly seventeen  plates  were  introduced,  having  a 
space  of  lU  cm.  between  them.  It  was  then  discov- 
ered, that  nearly  all  of  the  material  carried  off  me- 
chanically wa.1  thrown  down  near  the  furnace,  and 
that  volatilizeil  was  deposited  a  little  farther  on. 
These  results  having  been  reached,  the  dltUculty  was 
to  keep  these  deposits  where  they  were,  and  to  pre- 
vent tlicm  from  being  carried  off  by  the  immense 
draught  in  so  long  a  flue.  This  last  obstacle  was  sur- 
mounted by  placing  transverse  sheets  uf  Iron  In  the 
bottom.  When  the  deposits  reached  a  certain  amount 
on  the  vertical  plates,  they  dropped  off  from  their 
own  weight,  and  fell  to  the  bottom,  where  the  trans- 
verse plates  retained  them.  Experiments  were  made 
as  to  the  distance  from  the  works  at  which  the  de- 
posits were  made;  and  at  a  short  distance  away  was 
found  nearly  all  the  mechanical  dust,  that  from  vola- 
tilization being  a  little  farther  on.  There  w.is  no 
material  diminution  in  the  draught  occasioned  by  the 
Introduction  of  the  plates.  The  dust  collected  so 
quickly  and  to  such  an  extent  that  it  became  a  serious 
question  as  to  how  to  remove  It.  The  flues  were  con- 
structed Willi  manholes  at  the  top,  and  the  dust  was 
In  such  line  stale  that  the  men  would  be  subjected  to 
the  danger  uf  suffocation.  The  problem  was  solved 
by  selling  Ore  to  the  flue  and  burning  the  dust,  which 
was  found  in  agglomerations  easy  to  remove,  and  in 
just  the  condition  to  be  put  into  the  furnace.  The 
removal  was  a  matter  of  little  ditliculty,  the  manholes 
having  been  cliangc<l  to  the  sides  of  the  flue.  Next 
arofe  the  <iuestiou  of  temperature,  and  whether  or 
not  the  lowering  of  it  had  any  effect  on  the  collection 
of  the  dust.  It  varied  from  30()°  C.  near  the  chim- 
ney to  (!J°  C.  at  some  distance  from  it;  and  it  was 
found  that  the  degree  of  heat  made  little  ditTerence. 
This  led  to  im|)orlanl  conclusions;  and  the  substitu- 
tion was  be!;un,  near  the  chimney,  of  pastulxiard  for 
the  Iron  plates.  They  answered  the  purpose  just  as 
well,  provided  they  were  of  sufficient  thickness  to 
sustain  thennelves,  and  were  also  much  cheaper. 
After  the  success  of  these  experiments,  the  method 
of  cleansing  flues  by  water  will  probably  bo  aban- 
doned. They  have  demonstraled  the  im|>ortance  of 
surface  over  volume,  and  of  the  rectangular  ivgainst 
the  arched  flue.  It  is  doubtful  if  any  method  can 
save  the  whole  of  the  material  carried  off  by  mechani- 
cal means  or  volatilization ;  but  It  Is  provml  thai  there 
can  be  saved  two  or  three  times  more  than  was  be- 
lieved possible. 

President  liothwcll  said  that  he  bad  visited  these 
works,  and  had  taken  much  interest  In  going  over 
them,  liy  the  process,  a  saving  of  aliont  four  per 
cent  is  effected  over  the  old  way;  and  Kreldeiibach 
charges  a  niyally  of  two  per  cent,  or  one-half  of  what 
be  saves.  Since  the  collection  of  the  dust  by  burning, 
the  pasteboard  surfaces  had  been  dispensed  with,  as 
they  would  be  destroyed.  He  had  closely  observed 
the  iron  plates,  and  found  that  they  were  little  affect- 
ed. The  flrst  plates  used  wore  those  which  had  been 
discarded  from  the  screens,  and  had  been  lying  about 
Ibe  yani,  being  as  likely  to  be  acted  upon  as  any;  but 
they  showed  no  signs  of  deterioration.  He  had  ob- 
aerved  the  same  eftecl  uf  surface  in  the  collection  uf 


arsenic  dust  In  the  works  at  Dcloro,  although  at  times 
he  had  been  obliged  to  use  a  fan  to  secure  a  drnughl 
In  long  flues.  The  fan,  however,  needs  frequent 
cle^aning.  His  observations  in  resard  to  the  .ibilityof 
the  iron  to  wilhstand  action  by  the  vapors  led  him  lo 
believe  that  arsenical  chambers  miglit  be  constructed 
of  the  same  material  with  advantage.  In  regard  to 
the  flues  at  Ems,  he  had  the  fault  to  find,  that  they 
were  built  partly  beneath  ihe  ground,  and  were  apt 
to  become  loo  warm.  He  was  in  favor  of  building 
them  above  ground,  and  on  arched  supports,  which 
would  give  the  additional  advantage  that  they  could 
be  opened  without  stopping  the  run. 

Iiinea  of  weakness  in  cylinders. 

BY   rUOF.    K.    U.    UICUARDS  OF  BOSTON. 

It  has  long  been  known  to  boiler-makers  and  to 
the  users  of  cylindrical  pipes  of  many  kinds,  that, 
when  a  tube  is  exposed  to  internal  fluiil  pressure,  the 
resolution  of  forces  Is  such  tlml  the  material  of  the 
walls  of  the  tube  is  expcscd  to  twice  the  stress  In 
the  direction  tending  to  produce  longitudinal  rup- 
ture, that  It  is  In  the  direction  to  produce  circum- 
ferential fracture.  By  longitudinal  fnicture  is  meant 
the  fracture  by  a  rent  parallel  to  the  axis;  by  circum- 
ferential fracture,  fracture  by  rents  running  round 
the  cylinder.  In  conseiiuenco  of  this,  makers  of 
boilers  always  lay  the  tibre  of  their  metal  around 
the  boiler:  and  the  same  is  true  wilh  the  makers  of 
gun-barrels.  I  have  never  seen  any  good  and  simple 
rilustralion  of  this  law  until  I  incl  it  in  blowing 
glass.  If  a  thin  bubble  of  glass  be  blown  out  in  a 
spherical  form,  and  then  explo<led,  it  will  be  found 
that  the  particles  tumble  into  totally  irregular  shapes, 
showing  no  special  direction  in  the  molecular  struc- 
ture of  the  material.  If,  now,  a  bubble  of  glass  be 
blown  out,  and  so  manipulaled  that  it  will  take  a 
cylindrical  form,  and  then  be  exploded,  it  will  drop 
Into  ribbon-shaped  jiieces  from  end  to  end;  and  the 
only  parts  that  will  be  found  to  differ  from  this  form 
will  be  the  Iwohenilsidierical  ends,  which  will  remain 
whole,  liaving  a  fringe  of  ribbons  representing  the 
lines  of  fracture  from  the  cylinder.  The  main  point 
of  difference  between  this  experiment  and  the  acci- 
dental explosion  of  large  boilers  appears  to  be,  that  in 
a  boiler  the  shell  goes  at  Its  weakest  point,  and  once 
the  nnitis  stiirted  it  tears  the  boiler  to  pieces  without 
much  regularity  of  lines:  while  in  the  glass  cylinder 
the  walls  are  so  nearly  of  the  same  strength  that  It 
can  hardly  l>e  said  to  have  a  weakest  point;  when, 
therefore,  it  gets  to  its  limit  of  strength,  and  is  on 
the  verge  of  cxploillng,  there  is  no  one  place  to  Ini- 
tiate the  explosion,  ami  the  glass  explodes  everywhere. 
This  it  docs  as  it  should  do,  by  tearing  iul'o  innu- 
merable ribbons  parallel  to  the  axis  of  ihe  cylinder. 
If  P  =  the  pressure,  and  D  =  the  diameter  of  the 

PD 

cylinder,  then  —^  —  stress  tending  lo  longitudinal 

PD 

rupture,  and  —7-  =  stress  tending  to  circumferential 

nipture. 

Professor  Richards  illustrated  his  statements  by 
experiments  with  glass  tubing  and  a  blast,  wilh  the 
most  complete  success. 

The  shop-treatment  of  structuxal  steebt. 

BT  UR.    A.   F.    BILL  OF  NEW  YOKK. 

The  speaker  urged  the  importance  In  the  manufao- 
turlng-arls  of  a  knowledge  of  the  effects  on  iron  and 
steel  of  the  vuriuus  processes  to  which  those  metalf 
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we  subjected.  He  took  up  these  processes  In  their 
order,  and  gave  the  results  of  a  close  and  careful 
study  Into  the  mniler.  In  the  operations  of  punch- 
ing and  sliciiriiig,  it  is  conceded  tliat  the  effect  is  to 
harden  the  metal  to  a  local  extent  only;  and  also 
that  enlargement  of  the  area  punched  by  reaming 
restore*  the  plate  to  its  original  state,  but  Mr.  Hill 
did  not  aiirre  with  Lieut.  Barber,  who  has  announced, 
as  the  result  of  his  researches,  that  tlio  amount  of 
eularKement  is  a  fixed  quantity:  on  tlie  contrary,  the 
amount  is  dependent  u[K>n  the  carbon  percentage  and 
llie  ihicliuess  of  the  plate.  Tlie  e.vperlments  were 
iiinile  ivitli  plates  18  inches  wide.  V.  ^i,  and  '-i  inciies 
in  thickness,  and  .30,  40.  and  .hil%  carbon.  They  were 
cut  in  llic  pinner,  crosswise  to  the  direction  of  tlic  fibre; 
and  three  j)ieces  from  each  plate  were  taken — one 
from  the  centre,  and  one  from  eacli  end  —  for  exami- 
nation.    The  result  of  the  experiments  led  to  the  con- 

LCluslon,  that  the  heavier  tlie  plate,  or  tiie  lower  the 
liboii  percentage,  the  greater  llic  effect  of  punch- 
ing. Here  is  a  clear  indication  of  tlic  direcliun  whicli 
must  1)6  given  to  this  line  of  lnvesti«;ation;  but  the 
conclusion  is  evident,  that  a  restoration  of  strength 
is  effected  by  reaming,  although  the  enlargement  is 
not  A  lixed  quantity.     In  the  ca-es  of  sheared  and 

i)iammere<l  open-hearth  steel  plates,  annealing  always 
stores  the  plate  to  its  original  8trciis;lh.     The  capa- 

reltv  for  welding  is  in  inverse  ratio  to  tlie  carbon  per- 
centage, and  the  metal  must  not  be  heated  any  higher 
than  is  absolutely  necessary  to  effect  the  weld.  An- 
nealing should  immediately  follow  the  welding,  aud 
the  metal  must  be  carried  to  a  higher  temperature 
than  when  it  was  last  worked.  It  is  a  most  impor- 
tant operation,  and  its  effect  varies  directly  with  the 
carbon  percentage.  A  metal  batli  gives  unsatisfac- 
tory results:  the  best  are  obtained  by  annealing  with 
oil.  There  is  no  more  dancer  to  be  apprehended  In 
annealing  steel  than  in  |>erformlng  tlie  same  opera- 
tion ou  iriiii;  and  nearly  all  trouble  can  be  traced  to 
poor  workmanship. 

The  Btrengtb  of  American  vrooda. 

BT  PROF.   8.   r.   SHARPLES  OP  CAMBRinOK. 

When  Gen.  Walker  was  put  in  charge  of  the  Cen- 
sus department,  he  was  authorized  to  appoint  experts 
to  iminiie  into  special  industries.  Under  this  act 
Prof,  diaries  S.  Sargent  of  Brookline  was  appointed 
to  gather  statistics  in  relation  to  forest  industries. 
Soon  alter  his  appointment.  In  ISOO,  lie  became  con- 
vinced that  it  would  be  desirable  to  make  an  exami- 
nation of  the  fuel-value  of  the  v.irious  wootis  of  the 
United  Slates:  and  this  work  was  placed  in  my  hands. 
At  the  sanio  time  I  made  the  suggestion,  that,  while 
wc  had  the  opportunity,  it  would  be  well  to  test  also 
the  »treiiglh  of  these  woods:  the  suggestion  was  at 
once  adopted,  and  Professor  Sargent  immediately  set 
his  agents  at  work  in  various  parts  of  the  country  to 
collect  sj>ecimens  of  all  the  trees  growing  in  their 
localities;  eniplnyin::,  as  a  rule,  botanists  who  were 
familiar  with  tlie  flora  of  the  region  in  which  they 
were  at  work.  The  result  was  the  collection  of  over 
1,300  specimens  of  wood,  comprising  more  than  400 
species  and  varieties,  nearly  100  of  which  had  not 
before  been  described  as  trees  growing  in  the  United 
Stales.  The  ash  and  specific  gravity  of  every  speci- 
men in  this  eollection  have  been  determined,  in  most 

,Cftses  In  diiplic.'itc:  ihere  have  been  about  2,(UX)  ash 
ltd  2,S0O  specific-gravity  delerrainalions.    About  325 

^  _    cies  were  further  tested  for  transverse  strength 

"iihd  resistiiMce  to  crushing.  In  these  series  about 
1,;J0()  specimens  were  tested;  and,  as  each  was  tried 

'in  three  diilerent  ways,  it  maile  in  all  about  3,0U0 


test*.  There  was  a  total  of  about  10,000  testa  iiuula 
on  the  specimens,  many  of  them  being  of  a  seriei 
that  required  at  least  ten  entries  on  the  final  report. 
In  addition,  seventy  tests  were  made  of  the  carbon 
and  hydrogen  in  a  number  of  the  specimens.  These 
tests  have  already,  so  far  as  the  results  of  the  ash 
and  specific  gravity  of  the  dry  wood  are  concerned, 
been  published  {Forrllh^/  hvU.,  No.  32);  and  a  bulle- 
tin is  soon  to  be  publi»hed  giving  tlie  deflections 
under  various  loads. 

After  the  wood  had  become  thoroughly  seasoned. 
It  was  dressed  out  into  rods  4  centimetres  square 
and  11  decimetres  Ions;.  These  were  tested  <>n  the 
Walcrtown  machine,  the  stick  being  placed  in  a  l>er- 
pendiculnr  postlon,  resting  ou  supports  that  were 
exactly  one  metre  apart;  the  deflection  being  mea:i- 
ured  by  an  ordinary  Urown  and  Sharp's  scale  gradu- 
ated to  millimetres.  The  force  was  applied  at  the 
centre  of  the  length,  by  means  of  an  iron  hearing 
with  a  diameter  of  12.5  millimetres.  The  loads  were 
applied  .00  kilogrammes  at  a  time,  and  tlie  deflection 
read  on  the  scab'  after  each  weight  was  added.  When 
the  weight  equalled  2i»  kilos,  the  load  was  taken  off, 
and  the  set  was  measured;  the  load  was  again  put 
on,  the  reading  taken  at  2U0  kilos,  and  again  at  every 
50  kilos  until  the  stick  was  broken,  the  breakiiig- 
weiglit  being  also  noteil.  In  entering  the  test,  a 
record  was  m.ide  of  the  direction  of  the  fibre  in  each 
piece,  —  I.e.,  whether  the  pressure  was  apjiiied  parallel 
with,  or  perpendicular  to,  the  annual  rings,  or  quar- 
tering them,  —  but  this  portion  of  the  test  resulted  in 
a  failure,  the  wood  seeming  to  have  equal  strength 
in  all  directions  of  application  of  pressure.  I'he 
stick  was  also  weighed  to  about  half  a  gramme,  fnim 
which  was  calculated  the  specific  cravily.  To  deter- 
mine the  specific  gravity  exactly,  blocks  were  taken, 
carefully  dressed  out  to  precisely  11  centimetres  lu 
length  and  35  millimetres  square.  Tliey  were  care- 
fully dried  at  the  temperature  of  boiling  water  for  a 
week,  and  were  then  measured  with  a  micrometer 
caliper,  and  weighed;  the  specific  gravity  being  calcu- 
lated from  the  mea.suremciit  and  weiglit. 

The  ash  was  determined  by  igniting  small  blocks, 
thirty-five  millimetres  square  and  a  centimetre  long, 
dried  in  the  same  way,  in  a  platinum  dish  in  a  mufuu 
furnace  heated  by  gas,  the  heat  being  applied  so  care- 
fully that  in  most  coses  the  ash  retained  the  exact 
sha[>e  of  the  block:  by  taking  care  not  to  melt  the 
ash,  there  was  avoided  a  common  error  resulting  from 
the  non-combustion  of  a  portion  of  the  carbon.  The 
ash  was  perfectly  white,  except  where  manganese  or 
Iron  was  present  in  the  wood.  It  was  judged  best 
to  report  tlie  ash  exactly  as  found,  and  not  to  attempt 
any  correction  on  account  of  carbon  dioxide  that 
might  have  been  lost  from  the  calcic  carbonate  pres- 
ent. From  the  results  of  the  specific  gravity  and 
ash,  the  approximate  full  value  was  calculated. 
Count  Kumfoid  made  experiments  from  which  be 
came  to  the  conclusion  that  the  same  weight  of  all 
woods  will  give  the  same  amount  of  heat  when 
burned  under  the  same  conditions;  and  Marcus  I3ull 
of  Phil.idclphla,  in  lS2t),  reached  the  same  result. 
These  are  the  only  attempts  known  to  detenuine  the 
fuel-value  of  wood.  It  Is  evident,  that,  if  the  cellu- 
lose in  all  woods  Is  of  equal  value,  that  with  the  most 
ash  is  of  the  least  value  for  fuel. 

In  18-18  I.lebig  made  determinations  of  the  carbon 
and  hydrogen  in  the  average  comfiosition  of  Euro- 
pean woods;  and,  singularly  enough,  all  of  his  exi^eri- 
ments  were  made  on  hard  woo<l,  with  one  exception, 
that  of  fir.  I  determined  the  carbon  and  hydrogen 
In  forty  specimens  of  hard,  and  twenty-nine  tpecl- 
mena  of  soft,   wood.     The  average  results  agreed 
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within  oiip-tenth  of  on*-  per  cent  with  those  of  Lic- 
bii;:  in  soft  wocmIs  the  hyilrof^>n  is  nlmost  the  same 
SID  in  hard,  but  Ibc  carbon  i»  from  4  to  5%  greater, 
giving  pine  a  higher  fupl-value  than  bard  wooil.  In 
these  values  we  flnil  mountain  mahogany  at  the  to|i 
(on  account  of  Its  tti>ight);  the  soutlieru  long-lcave<l 
pine  is  next,  and  at  tlie  bottom  is  poplar;  shell-bark 
hickory  is  ihiril  on  the  list,  these  three  having  40  to 
M%  of  carbon.  The  pines  are  very  close  together, 
with  over  62%  of  nirbon,  while  the  haril  woods  aver- 
age a  little  under  40%  of  the  average  fuel-value  by 
weight  for  soft  wood :  burning  one  kilo  gives  4,4S8 
units  of  heat;  hard  wood,  ;i,ll03.0:  by  volume,  soft, 
2,624;  hard,  2,7Til. 

In  the  tests  for  breaking-strength,  the  coefBcient 
of  elasticity  was  calculated  for  all  sticks  for  the  first 
two  deflections,  i.e.,  at  loads  of  M  and  100  kilos,  and 
that  at  100  kilos  was  found  in  many  i-ages  to  be  larger 
than  that  at  the  lesser  load;  but  the  explanation  is 
found  in  the  fact  that  there  is  more  or  less  twist  in 
the  slick,  no  matter  how  carefully  it  is  dressed;  and 
tids  twist  Is  increased  by  seasoning.  The  first  load 
of  5()  kilos  is  just  about  sufficient  to  take  out  the 
twist,  and  the  second  represents  tlie  true  deflection. 
The  resul'3  have  shown,  that  it  is  by  no  means  neces- 
sary to  break  two  sticks  to  show  which  is  the  stronger, 
provlilfd  they  are  of  the  same  kind  of  wood:  the 
weak  stick  will  *hi>w  the  largest  deflei.-tion  from  the 
start.  The  strongest  stick  found  wa.s  a  piece  of 
common  yellow  locust,  the  average  of  eight  or  nine 
specimens  giving  a  brcaking-wclght  of  543  kilos: 
hickory  and  souilieni  pine  follow  closely;  ash  was 
found  to  stand  very  well  up  to  a  certain  point,  and 
then  it  gives  way  suddenly  and  without  warning, 
generally  shattering  badly ;  California  red-wood  shat- 
ters thorougldy  when  it  breaks,  and  shows  the  efTect 
all  over,  rendering  the  entire  stick  worthless;  white 
oak  is  inferior  to  several  other  oaks  and  to  southern 
pine,  the  average  breaking-weight  of  40  specimens 
being  .'i.«rt  kilos,  while  the  average  of  S  specimens  of 
the  southern  low  oak  was  628  kilos;  27  siiccimens  of 
Bouthcrn  pine  gave  480  kilos;  S<i  specimens  of  the 
Douglas  fir  from  the  Pacific  coast,  374  kilos:  tj  speci- 
men'* of  western  larch,  h2'S  kilos;  13  specimens  of 
white  pine,  274  kilos;  11  spccimen.s  of  beech,  454 
kilos;  111  specimens  of  large  nut  shell-bnrk  hickory. 
404  kilos;  20  specimens  of  white  hickory,  512  kilos: 
24  specimens  of  white  asl*,  378  klloa;  .S  specimens  of 
locust,  543  kilos. 

The  next  series  of  tests  were  made  on  specimens 
of  the  same-sized  square  as  before,  and  32  centimetres 
long,  compressing  them  in  the  direction  of  their  fibres. 
Nine  specimens  of  locust  stood  an  iiverage  weight  of 
I1,2(I<1  kilos;  5  specimens  of  western  larcli,  10,(Wl) 
kilo.«;  .Vi  specimens  of  white  oak,  S,ls3  kilos;  24 
specimens  o(  southern  pine,  10,403  kilos.  The  effect 
of  the  pressure  on  the  si)ecimens  was  very  curious. 
Professor  Shari)les  exhibited  a  numlter  of  specimens 
thus  treated,  which  showed  curious  changes  under 
the  pressure. 

The  third  series  of  tests  was  t<i  find  the  force  neces- 
sary to  indent  the  wood  at  right  angles  to  the  grain. 
These  are  not  yet  finished,  and  I  can  give  only  a  few 
ecu ."'»!  j-e>ullx.  Tlio  lo.id  was  noti«l  at  every  one- 
hundre(ltiT-~<an  im-li  of  indentation,  and  it  was  found 
that  the  first  oi.  ■^•uxjrrdlh  was  tlie  hardest  to  make. 
.\fter  that  the  iituonm  ,,f  force  necessary  diminished 
with  e.Tch  one-hunilrc<,,|,^  until,  at  one'-tentli  of  an 
Inch  indentation,  it  w:i-<  f,,,,,,,)  Hi^t  the  force  required 
was  only  twice  that  a^  Q^g  one-hundredth.  The 
si)ecinu:n8  were  often  destroyed,  however,  before 
reaching  the  greater  dep  ,,  [„  doging  this  paper.  I 
wish  to  express  my  publ  ^  thanlcs  to  f "ol.  Laidley  for 


many  valuable  suggestions  made  during  the  work, 
and  to  Mr.  Howard  for  his  careful  aid  in  bringing 
the  tests  to  a  successful  Issue. 

The  eozoic  and  lo'wer  paleozoic  in  South 
^Vales,  and  their  comparison  w^ith  their  Ap- 
palachian analogues. 

HT    DK,    PKK.>iIFOIt   FRAZEB  OF    PHILADELPinA. 

This  paper  embo<Iied  the  observations  of  the  author 
at  St.  David's,  South  Wales,  during  a  visit  at  the 
invitation  of  Prof.  Anhiliald  fJeikic-,  director-general 
of  llio  geological  8ur\eys  of  Great  Brilain  and  Ire- 
land, and  Mr.  B.  X.  Peach,  geologist  in  charge  of  the 
survey  of  Scotland.  The  occasion  offered  a  rare  op- 
portunity for  studying  those  classic  rocks,  —  the  Cam- 
brian; but  there  "were  other  series  of  rocks  exposed 
of  the  greatest  Interest  to  the  student  of  Appalachian 
geology,  not  only  from  their  points  of  resemblance 
to  other  rocks  met  with  frequently  on  the  Atlantic 
bonier  of  the  Unite<l  St.itcs,  but  from  the  similar 
relations  wliich  they  seemeil  to  bear  to  the  measures 
in  contact  with  them.  At  Roch's  Castle  is  an  area  of 
Llandeilo  flags,  resembling  what  Dr.  Frar-er  bos  often 
designated  as  argillaceous  shale;  ami,  in  specimen* 
where  the  decomposition  into  clay  had  yiroceeded  ver>' 
far,  there  was  almost  invariably  the  same  disposition 
to  split  into  prisms  of  unequally  large  pair.-s  of  paral- 
lel planes,  no  two  of  which  were  perpendicular  tw 
each  other,  giving  them  a  rcmott!  resemblance  to 
some  of  the  indefinitely  numerous  varieties  of  trl- 
clinic  crystals.  Like  similar  argillaceous  sli.ales  and 
slates  near  the  town  of  York,  I'enii..  and  elsewhere 
in  America,  the  slabs  split  up  into  almost  any  desired 
degree  of  thinness.  The  rock  on  which  the  castle  is 
built  Is  a  silicious,  greenish  rock,  showing  every- 
where included  crystals  of  more  or  less  detiuite  out- 
line, and  generally  of  about  the  size  of  a  buckshot, 
and  containing  a  whitish  or  yellowish  feldspar.  The 
analogy  t)etween  this  mck  ami  the  'jaspers'  of  Ro- 
gers, of  wliich  Dr.  T.  Sleiry  Hunt  was  the  first  to 
point  out  llie  real  character,  is  striking.  In  the  por- 
phyry of  Uoch's  Castle,  the  feldspar  is  oftencr  yellow-  _ 
ish-green  than  in  the  orlhofelsite  f)ondiyries  of  the' 
South  Mountain  and  of  the  ea-steni  United  States. 
OS  there  is  much  of  the  Wel.sh  orthofclsite  which 
shows  flesh-colored  feldspar,  and  much  of  that  of  the 
South  .MounUiin  whii-li  exliibits  green  ami  other  col- 
ors. TUe  lamination  and  flaggy  structure,  when  It 
was  apparent,  seemed  to  be  entirely  due  lo  tlie  ar- 
rangement of  the  cleavage  surfaces  of  numbers  of 
small  crystals  in  the  same  plane;  because  a  large  part 
of  the  rocks  defied  all  attempts  lo  detlne  sedimentary 
structure.  .Sirailiar  cxliibiLions  of  orlhofelsite  are 
found  in  quantity  on  the  eastern  slopi-  of  the  Soutli 
Mountain  in  Pennsylvania,  from  Dilsburg  lo  Mon- 
terey. In  the  latter  regions,  however,  the  l>cds, 
which  are  generally  In  contact  wltli  them,  have  a 
more  chloritic  and  a  more  schistose  character  than 
the  lilandeilo  flogs.  They  are  markeil,  too,  in  Ameri- 
ca, for  a  part  of  their  extent,  by  an  horizon  of  cop- 
I)er  ores,  of  which  no  trace  wius  observed  in  Soiilli 
Wales.  To  the  west  and  north  of  the  beds  of  intru- 
sive rock  which  seem  to  underlie  St.  David's,  and  In 
the  harbor  of  Porth  Ceri,  there  occurs  a  thick  series 
of  greenish,  arenaceous  beds,  showing  numerous 
streaks  of  chlorite.  They  are  of  very  great  interest, 
because  they  are  unmistakably  hydro-mica  schists  of 
light  greenish  or  graylsii  color,  very  finely  laminated, 
and  resembling  the  rocks  of  parts  of  llie  South  Valley 
Hill,  and  of  parts  of  Fullon  and  Manor  townships  on 
the  Susquehanna  river.  .Similar  schists,  which  (ac- 
cording to  tlie  writer's  theory  of  structure,  bosctl  on 
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the  Btmly  of  south-east  Pennsylvania)  are  lusnciated 
with  UiHtiiictively  chlorite  schists,  are  in  contact  witli 
the  orthofelsite  of  the  South  Moiuitain,  in  Adams 
and  Yorl«  counties,  Penn.  Very  similar  schists  may 
also  be  met  (though  in  this  case  without  the  pres- 
ence of  orthofelsite)  in  the  Chei-lnut-hill  ore-banlcs, 
just  north  of  the  town  of  Columbia,  on  tlie  lower 
Susquehanna,  and  in  the  Gnihb  ore-bank,  Hellam 
township,  York  county.  Parts  of  these  rocks  In 
Forth  Ceri  are  very  hard,  and  resemble  strikingly 
some  of  the  groenisli  grits  un  the  left  bank  of  the 
Susquehanna,  near  tliu  Mar>°laiid  line.  These  beds 
on  their  exposed  surfaces  l>econie  more  and  more  dis- 
tinct from  end)  other  in  color  as  their  disintegration 
proceeds;  and  it  Is  impossible  to  overlook  the  anal- 
ogies which  •■yen  these  physirnl  features  present  to 
the  varieirated  clays,  chiefly  red  ami  white  and  pink, 
which  border  the  bases  of  the  South  Mountain,  both 
un  the  east  and  in  the  Cumberland  Viilh-y.  In  I'enn- 
sylvauia.  Another  paragene-i^.  strikingly  analogous 
to  that  in  the  South  Mountain,  is  found  at  Trelclhyn, 
about  one  mile  west  by  north  of  .SL  David's,  near 
one  of  the  largest  bands  of  '  greenstone,'  which  are 
colored  .is  such  on  the  geological  map.  Here  is  a 
bard,  Kilicious,  greenish  rock,  with  interstitial  spaces, 
fllle<l  with  milk  quartz  and  epidote,  the  latter  in  large 
excess.  This  mixed  rock,  as  Is  the  case  very  fre- 
quently In  Pennsylvania,  forms  low  ridges  in  the 
midst  of  the  softer  chlorilic  schists  and  orlhofelsites, 
with  which  it  is  almost  always  closely  associated. 
About  a  mile  west  by  soatli  of  St.  David's  is  a  himi- 
mock,  pronounci'il  to  be  a  poriihyritic  lava,  and  wlilch 
greatly  resembles  the  hard  green  silicious  rock,  which 
occurs  near  Williamson's  Point,  on  the  left  bonk  of 
the  lower  Susijucbanna,  near  the  Maryland  line.  It 
ii  a  very  impoitant  point  In  the  proper  understand- 
ing of  the  structure  here,  and  its  analogy  with  the 
Appalachian  phenomena,  to  determine  whether  the 
band  of  schists  which  Intervene  between  the  two 
belts  of  intrusive  beds  be  really  Cambrian,  or 
whether  they  may  not  correspond  with  the  horizon, 
to  which  Dr.  Hunt  and  the  writer  have  supposed  that 
the  enormous  masses  of  crystalline  schists  which 
stretch  from  Vermont  to  Georgia  belong.  'On  this 
DUit  the  writer  feels  unwilling  lo  differ  with  the  able 

ologlsts  who  have  assigned  their  jK)sition  to  the 
tnglish  schists,  without  attaining,  at  least,  to  a  por- 
tion of  their  Information  and  experience  of  this 
terrain.  It  Is  certain  that  If  they  be  in  reality  Cam- 
brian, there  are  great  dilBculties  in  the  way  of  con- 
Fiderliii;  the  orthofelsite  beds  to  the  north-west  as 
fonning  a  part  of  the  Iluronian.  Dr.  Friizer  studied 
carefully  the  structure,  with  esi>ccial  reference  to  the 
mooted  questions  connected  with  the  age  of  the  syen- 
Itic  granite  passing  through  St.  David's;  and  from  the 
appearances  of  injection  of  syenitic  matter  Into 
the  elastic  beds  of  the  Cambrian  sliales,  reganled 
the  conclusion  a-i  unavoidable,  iliat  the  whole  of  the 
syenitic  granite  miuis,  of  which  a  part  forms  the 
foundation  of  south-eastern  St.  David's,  is  younger 
than  the  schists  which  lie  to  the  south-east  of  it.  If 
this  be  so,  tliere  is  good  reason  for  ascribing  the 
rocki  to  the  north-west  of  this  granite  belt  to  the 
same  age,  an<l  of  explaining  their  somewhat  modifleil 
lithological  characters  to  the  alteratioi\  produci'd  by 
this  larve  igneous  mass.  In  summing  up  his  im- 
pressions. Dr.  Fra^L-r  said,  — 

1.  There  is  a  striking  analogy  between  some  of  the 
beds  which  constitute  the  lower  Cambrian  in  South 
Wales,  and  some  of  the  bed.s  which  constitute  the 
Driznns  proximate  (both  above  and  below)  to  the 

ijnal  of  Rogers,  or  the  Potsdam  of  the  New- York 
sbt.     Tuesc  analogies  are  not  contlned  to  kinds 


of  rocks,  but  embrace  paragcnosls,  topography,  and 
accessory  mineral  conienls. 

2.  There  is  a  strking  analogy  between  the  orthofel- 
sites,  ash-beds,  syenitic  granites,  diabases  which  here 
seem  to  be  yoniificr  than  the  above,  and  the  same 
rocks  which  in  the  Appalarlilun  region  of  America 
seefn  to  lie  older  than  the  primal. 

According  to  the  current  views  of  the  English  geol- 
ogists, the  entire  coast-line,  whicli  forms  the  sub- 
ject of  these  notes,  is  minced  up  by  faults  of  differ- 
ent extents  and  directions.  Tlie  writer  w.is  not  able 
to  convince  himself  of  the  existence  of  all  of  these 
faults,  nor  has  he  ever  seen  so  m>iny  together.  At 
the  same  time  ho  does  not  wish  to  compare  on  equal 
terms  the  experience  gained  In  his  short  visit  with 
the  greater  experience  of  his  hosts.  Still,  he  cannot 
accept  the  view  of  so  many  faults;  and  mainly  on 
this  account  he  believes  the  study  of  the  structure  In 
South  Wales  to  be  especially  imjHirtant  to  American 
geologists,  although  It  seems  to  support  a  view  of  the 
MO  of  ortliofelsites  and  crystalline  rocks  in  .South 
Wales  which  the  author  has  always  combated,  and 
still  combats,  as  inapplicable  to  the  eastern  Cnlted 
States.  If.  however,  there  were  a  network  of  faults, 
such  as  has  been  stated,  the  attempts  to  present  a 
theory  of  superposition  would  Ihj  attended  with  the 
greatest  ditBculties,  and,  with  no  more  investigation 
than  he  h;ts  liail  opportunity  to  make,  would  be 
entirely  friiitles-s. 

The  businesB  meetiug. 

Dr.  Thomas  M.  Drown,  the  secret.iry,  presented  the 
report  of  the  council,  from  which  it  appeared  that 
the  receipts  of  the  institute  for  the  year  had  been 
$1.S,  100.1  IT),  and  the  extienses  $8,140..'>3;  leaving  a  bal- 
ance of  j>.i,02.S..')2,  whicli  will  be  invested  by  the 
council.  The  receipts  wore  much  higher  than  in  the 
iirevious  year,  the  result  of  a  large  increase  in  mem- 
bership. The  tenth  volume  of  the  proceedings  has 
been  Issued,  and  there  will  soon  be  published  an  in- 
dex of  all  the  volumes  thus  far  published.  Regular 
meetings  were  held  at  Washington  and  Denver,  at 
which  it  was  gratifying  to  note  the  large  incre.n»e 
of  papers  on  the  mining  and  treatment  of  the  ores  of 
the  precious  metals.  During  the  year  10  members 
have  resigned,  !'.">  havi-  Ix-in  dropped  for  non-payment 
of  dues,  and  ^  luive  died,  leaving  the  present  mem- 
bership at  1,'JI3;  of  these,  5  arc  honorary,  60  foreign, 
and  149  assot-iate  members. 

Thcfollowiug-nameil  gi-ntlemen  were  elected  officers 
for  the  ensuing  year:  president,  Robert  W.  Hunt, 
Troy,  N.Y. ;  vice-presidents  (for  two  years),  S.  K.  Em- 
mons, Denver,  Col.;  W.  C.  Kerr,  Washington,  D.C; 
S.  "T.  Wellman.  Cleveland,  O. ;  raatiagers  (for  three 
years),  John  Birkinbine.  Philadelphia,  Penn,:  Sluart 
M.  Buck,  Co.alhurgh,  Kanawha  County.  W.  Va.;  E. 
S.  MolTat,  Scranion,  Penn. ;  treasurer,  Theodore  D. 
Ihind,  Philadelphia;  secretary,  Thoraai  M.  Drown, 
Kaston,  Penn. 

The  following  pa{>ers  were  read  by  title  only:  Gaa- 
producer  explosions,  by  P.  Barnes,  KIgiii,  111.;  Ice 
mining  and  storing,  by  Prof.  W.  P.  Blake.  New  Haven, 
Conn.;  The  mining  region  about  Prescott,  Arizona, 
by  John  F.  Blandy,  Prescotl;  Blast-furnace  practice, 
by  Cxsimir  Constable.  New  York,  N.Y. ;  Notes  on 
the  geology  of  Egypt,  with  especial  reference  to  the 
rocks  from  wliicli  tlie  obelislts  have  been  taken,  by 
Dr.  Persifor  Krazcr  of  Philadelphia,  Penn. ;  Notes  on 
a  protected  iron  hot-blast  stove,  by  Frank  Firmstone. 
Eastou,  Penn.;  The  geology  of  Cape  Uatteras  ami 
the  soutli  Atlantic  coast,  by  P;r)f.  \V.  C.  Kerr,  Wash- 
ington, D.C. :  The  divining-roil,  by  Dr.  It.  W.  Kay- 
mond.  New  York,  N.T. ;  Notes  on  the  Llnk<'nhuch 
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Improvements  In  ore-dressing  nmchinery  used  at  Ems, 
byK.  P.  Kothwfll,  New  York.  N.Y.;  Ueterininatloii 
of  manganese  in  »ple!;p|,  by  O.  C.  Stone,  Newark, 
N.J. ;  Gus  analysis,  by  Magnus  Trolllus,  Pliiladel- 
pliia,  Perm.:  Dclcrminalion  of  copper  In  steel,  by 
MagiiU!>  Trollius;  History  and  statistics  of  the  raanu- 
faitiiro  of  coke,  by  J.  D.  Weeks,  Pittsburg,  Penn. ; 
Notes  on  settline-lanks  In  Bllver-mllls,  by  Albert 
Williams,  jiin.,  VVashinglon,  D.C. ;  Water-gas  as  a 
fuel,  by  W.  A.  Goodyear,  New  Haven,  Conn.;  The 
occurrence  of  poM  in  Williamson  county.  Texas,  by 
Prof.  C.  A.  Schaeflcr.  Itbaca,  N.Y. ;  On  the  utility 
of  the  method  adopted  by  the  Pennsylvania  ceologi- 
cal  survey  of  the  anthracite  fields,  by  B.  IS.  Lyman, 


Northampton,  Mass.;  A  new  form  of  hydraulic  s^ 
aration  for  the  mills  of  Lake  Superior,  by  Prof.  R,  H. 
Richards,  Boston.  Mass. ;  An  accident  resulting  from 
the  use  of  blast-furnaci'  slag-wool,  by  Prof.  T.  Egles- 
ton.  New  York,  N.Y. 

On  motion  of  Mr.  Bayles  of  New  York,  a  propvosed 
ameiiilmeiil  to  rule  0,  requiring  an  additional  regular 
meeting  during  the  year,  was  laid  on  the  table. 

On  luotion  of  the  »aine  genllemnn,  a  suitable  vote 
of  thanks  was  passed  to  allthe  gentlemen  lit  Boston 
who  had  put  the  members  of  the  institute  under 
obligations;  and,  after  a  formal  surrendering  of  his 
charse  by  the  retiring  president,  Mr.  Kothwell,  the 
meeting  was  adjourued. 


SIR   CHARLES  LYELL.^ 

U. 

When  lie  returned  from  this  journey,  he  en- 
tered Lincoln's  Inu,  and  begtin  a  rather  desul- 
tory life  in  the  law  ;  and  for  the  five  subsequent 
years  his  geology  had  little  growth  save  in  his 
holida\--time.  But  his  ej-es,  weak  from  child- 
hood, gave  him  more  trouble  asj'ears  wetit  on. 
lie  fotiud  the  studies  little  to  his  taste,  and 
each  vacation  drew  him  more  and  more  strong- 
ly to  science.  In  1823  lie  became  secretary  of 
the  geological  society.  This  seems  to  mark  the 
turning-point  in  his  career;  for,  though  he 
nomiu.illy  kept  his  place  as  a  student  for  the 
bar,  we  fitul  hitn  more  and  more  sei>arated 
from  it  in  inlerost.  In  this  year  he  published 
his  first  geological  paper. 

Pcthaps  the  most  interesting  part  of  his 
letters,  at  least  to  the  general  reader,  are  those 
to  his  father  frotn  Paris  in  182.3.  He  had  an 
easy  entrance  to  the  society  of  that  da}-,  and 
his  clear  pictures  of  manj*  of  the  scientific 
men  are  e.xtromelj'  cnterlaiiiing.  Humboldt, 
Cuvier,  La  Place,  Broquiert,  C.  Provost,  Trom- 
soe,  all  came  under  his  trenchant  pen.  Of 
these  Constant  Provost  was  doubtless  his  most 
effective  teacher  ;  for  his  was  a  spirit  of  singti- 
lar  insight,  and  the  lines  of  his  thought  some- 
what resembled  those  of  Lyell's  own  mind. 
He  has  left  a  scanty  record  in  his  writings, 
but  his  power  is  marked  in  his  effect  on  all  who 
came  within  his  influence. 

In  1825,  at  his  father's  request,  be  once 
again  went  about  his  law  ;  was  called,  and  for 
two  years  rode  circuit  with  his  mind  on  older, 
if  less  musty,  things  than  Jarndycc  vs.  Jarn- 
d3xe,  and  the  like.  This  seems  to  have  been 
the  last  chance  the  law  had  of  winning  a  very 
keen  intelligence  to  its  fields :  henceforth  he 
seems  to  have  left  it  altogether.  In  1828  his 
Principles  of  geology  first  took  definite  shape 
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in  his  mind,  and  until  his  first  edition  in  1830 
he  was  busied  in  many  journeys  after  facts  for 
his  work.  Central  France,  Italy.  Spain,  and 
German_v  gave  him  the  most  of  his  ficld-m.at- 
ter;  endless  talks  with  the  workers  of  those 
countries,  for  which  his  considerable  knowl- 
edge of  modem  languages  well  fitted  him,  did 
the  rest.  In  these  and  other  journeys,  his  let- 
ters and  journals  show  his  ready  understand- 
ing of  men  and  their  societies.  He  was  never 
a  solitary  worker :  almost  every  thing  comes 
out  in  talks  and  work  with  others.  Even  his 
journals  are  always  addressed  to  some  one.  It 
was  an  admirable  feature  of  his  character,  that 
he  was  generally  out  of  himself,  and  even  his 
antagonisms  are  sympathetic. 

His  southern  journey  carried  him  to  Sicily; 
but  it  is  ctirious  to  note  that  he  was  delayed 
in  Naples  by  need  of  care  in  avoiding  the 
Tripolitan  pirates,  by  a  steamship-journey.  It 
seems  sttaiigc,  that,  in  the  days  of  emancipa- 
tion of  British  slaves,  with  all  the  navies  of 
Europe  free  from  larger  calls  to  action,  this 
nest  of  pirates  should  have  been  tolerated. 

In  1831  he  was  appointed  professor  of  ge- 
ology in  King's  College,  London.  His  nomi- 
nation had  to  be  confirmed  by  a  board  of 
bishops  and  other  church-magnates ;  and  his 
open  opposition  to  the  notion  of  a  delttgc  and 
a  seven-days'  creation  made  it  doubtful  if  he 
would  receive  it.  At  last,  in  a  fine  English 
wa3',  they  declared  "  that  the}'  considered 
some  of  m}'  doctrines  startling  enough,  but 
could  not  find  that  they  were  come  by  oliierwise 
than  in  a  straightforward  manner,  and  logically 
dedticible  from  the  facts  ;  so  that,  whether  the 
facts  were  true  or  otherwise,  there  was  no 
reason  to  infer  that  I  had  made  my  theory 
from  any  hostile  view  towards  revelation." 

His  experience  as  a  lecturer  in  Kings  Col- 
lege was  not  such  as  to  procure  him  much 
profit  or  intellectual  gain  :  so,  though  he  deemed 
bis  work  successful,  ho  soon  abandoned  it. 
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In  1832  he  married  Mies  Hornor,  daughter 
ijDf  Ivconard  Horner,  one  of  the  best  of  the 
BologiBts  of  that  day.  It  hus  a  singularly 
5rl^Jnftt«^  union,  that  lasted  for  more  than 
forty  years.  In  all  his  subsequent  work  his 
devoted  wife  had  a  large  share  of  sympa- 
thy, anil  oflon  no  small  part  of  actual  labor  ; 
while,  by  her  rare  graces  of  person  and  intel- 
lect, she  made  his  home  more  of  an  intel- 
lectual centre  than  any  other  of  its  day  in 
England. 

In  18;i4  he  made  a  careful  journey  through 
Denmark  and  Sweden,  to  study  the  phenomena 
of  elevation  and  subsidence  exhibited  along 
their  shores.  Mis  journals  in  this  expedition 
show  in  an  admirable  way  the  power  of  com- 
bining rapid  travel  with  clear  seeing,  that  so 
marked  his  journeys. 

We  cannot  follow  the  interesting  storj-  of 
his  other  journe^-s  on  the  continent.  The^- 
were  all  undertaken  with  the  view  of  fixing 
the  data  for  his  "Principles.'  There  are  few 
books  covering  so  wide  a  field  that  has  been 
so  patientlj-,  so  devotedly  labored. 

In  the  summer  of  1841  Lyell  made  his  first 
journey  in  the  United  States.  He  was  specially 
induced  to  the  journej*  by  the  offer  of  a  course 
of  lectures  in  the  I^owell  institute,  a  prize  that 
has  tempted  so  many  distinguished  men  to 
this  country.  When  the  history  of  science  in 
America  comes  to  be  written,  this  institution 
wUl  have  to  be  credited  with  much  of  the  best 
help  that  has  been  given  to  its  advancement. 
Thirteen  months  of  assiduous  travel  carried 
him  over  a  large  part  of  the  United  States 
and  Canada.'  It  is  to  be  regretted  that  only 
half  a  dozen  letters  touch  upon  this  interesting 
Journej",  for  they  show  a  singularly  clear  and 
just  impression  of  the  social  conditions  of  that 
time.  It  is  curious  to  notice,  that,  in  the  first 
letter,  he  indicates  his  half  belief  that  the 
negroes  should  be  distinguished  as  a  distinct 
species  from  the  Caucasian.  In  these  letters 
as  well  as  in  the  record  of  his  travels,  in  the 
First  visit  to  the  United  States,  he  shows 
always  a  sense  of  hopefulness  for  our  fiiture, 
and  delight  in  our  essential,  though  rather 
material,  success,  that  is  in  wide  contrast  with 
the  other  travellers  of  that  day.  In  the  letter 
to  George  Ticknor,  Esq.,  written  just  after  his 
return  to  Ctreat  Britain,  he  shows  a  capital 
power  of  discrimination  between  the  gootl  and 
the  evil  of  our  land  at  that  time.  These  letters 
to  Mr.  Ticknor  are  among  the  most  charming 
in  the  second  volume,  showing  him  at  his  best ; 
for  his  correspondent  had  the  admirable  power 


of  putting  all  men  to  their  best  in  their  inter- 
coui°se  with  him. 

In  1845  we  find  him,  with  Faraday,  a  mem- 
ber of  a  commission  on  coUiery-espfosions. 
His  picture  of  Faraday  is  very  interesting, 
and  shows  a  new  side  of  that  remarkable 
character. 

In  184.'i  he  again  visited  the  United  States, 
remaining  nine  months.  In  this  journey  he 
saw  the  south  once  again,  and  found  himself 
much  more  content  with  the  institution  of 
slaverj' ;  for  he  now  saw  how  much  it  had  done 
for  the  people  not  born  in  its  toils.  Unhap- 
pily, his  letters  are  not  sufficiently  numerous 
to  follow  him  on  his  geological  work :  the 
reader  may,  however,  do  this  in  his  Second 
visit  to  the  United  States.'  He  made  two 
other  visits  to  this  country,  both  much  briefer 
than  his  earlier  journeys.  One  of  them  was 
for  a  general  and  very  successful  series  of  lec- 
tures before  the  Ixjwell  institute  ;  and  the  last 
as  commissioner  to  the  "world's  fair"  of  New 
York,  of  185.3.  In  1854  he  visited  Madeira, 
the  last,  and  on  some  accounts  one  of  the 
most  important,  of  his  many  journeys;  for  it 
completed  his  admirable  studies  of  volcanoes. 
From  this  time  on,  his  work  was  mainly  given 
to  the  successive  editions  of  his  Manual  and 
Principles,  and  the  Antiquity  of  man,  no  me- 
moirs of  importance  appearing  from  his  pen. 
To  this  task  of  re-editing  he  added  that  of 
adviser  to  all  the  rising  geologists  of  England, 
we  may  saj-  of  the  world.  His  house,  at  15 
Harley  Street,  famous  in  an  earlier  day  as  the 
home  of  Sir  Arthur  Wellesley,  became  the 
centre  of  a  brilliant  society  ;  and  in  its  kindly 
offices  his  beautiful  life  went  slowlv  to  its 
end.  In  the  spring  of  1873  his  wife  died. 
He  struggled  bravely  against  the  burden  of 
time  and  care  for  nearly  two  years,  until,  on 
Feb.  22,  1875,  he  passed  away;  lea^^ng  one 
of  the  purest  memories  that  was  ever  gathered 
in  a  life  of  nearly  fourscore  years,  and  a  place 
among  the  students  of  the  earth's  structure 
that  can  never  be  filled. 

It  remains  to  speak  of  the  work  of  the  editor. 
This  seems  rcmarkalily  well  done.  A  small 
and  well-considered  thread  of  narrative  binds 
the  scattered  letters  and  fragmentary  journals 
into  a  whole.  We  see  the  man,  unconsciously 
pictured  by  himself,  from  his  youth  to  his  end. 
An  excellent  list  of  his  contributions  to  science 
accompanies  the  work. 

It  is  to  be  regretted  that  the  letters  are  not 
twice  as  numerous.  There  are  none  to  C. 
Provost  or  to  Deshnves,  and  scarcely  any  to 


•  Tnvcl*  Id  NorUi  AmcriM,  vILh  grolonlcal  DbcerrMtooa. 
I  t«l.,  l.ondoii,  I8U. 


■  A  aecoDiI  vlalt  to  Um  DdIImI  SUte*  of  Nortb  Ani«r1aft. 
2  vol.,  London,  KUV. 
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his  other  continental  correspondents.  There 
are  none  to  Agassiz,  with  whom  he  was  in 
correspondence.  It  ia  to  be  hoped  that  in 
another  edition  some  of  these  omissions  may 
be  supplied.  They  afford  the  best  keys  to  the 
history  of  scientitlc  opinions  in  the  vigorous 
years  of  this  century  that  have  yet  been  given 
to  us.  Unfortunately,  the  most  instructive  part 
of  his  intercourse,  that  with  his  companions 
in  his  own  society,  did  not,  of  course,  find 
this  form  of  expression ;  but  there  is  enough 
in  these  two  volumes  to  show  the  peculiar 
charm  of  his  character  and  to  explain  his  wide 
influence.  It  has  been  the  good  fortune  of  the 
writer  to  use  the  Principles  for  nearly  twenty 
years  as  a  '  compend  '  for  lectures  to  a  class 
of  university  students.  The  beauty  of  their 
spirit  has  served  to  enchain  near  a  thousand 
students  in  the  study  of  the  science,  while 
the  recollection  of  instructive  da3-8  with  their 
author  has  freshened  the  labor  of  teaching. 
His  was  a  pure,  strong  spirit,  well  pictured  in 
his  own  charming  account  of  the  spirit  of  man, 
as  free :  — 

"  Ire  per  omnes 
Terrasque  tractusque  marls  coelumque  profundum." 


ASTRONOMl CA L  LITERA  TUBE. 

Bibliographie  generate  de  I'astronomie,  ou  Catalogue 
me'lnodique  da  ouvrages,  dea  vie'moires  el  des  obser- 
vations astronomiques,  pxMies  depuis  I'origine  de 
Vimprxmerie  jusqu'en  1880.  Par  J.  C.  Houzeau 
et  A.  Lancaster.  Tome  Second  :  Memoires  et 
notices  insMs  dans  les  collections  acadJmiques  et  lei 
revues,  ler  fascicule,  dec,  1880;  2e  fasc.,  mars, 
1881;  3e  fasc.,  juin,  1881;  4e  fasc.,  avril,  1882. 
Introduction,  (V),  1882  [the  whole  volume  con- 
sisting of  2,225  col.,  or  about  1,100  p.].     I.  8". 

Before  tlie  publication  of  this  work,  there 
were  three  general  scientific  bibliographies  of 
importance  to  astronomers,  —  Rcuss'  Rcpcrto- 
riura,  the  Royal  societj-'s  Catalogue  of  scien- 
tific papers,  and  PoggendorlTs  Handworter- 
buch.  The  first  two  related  only  to  memoirs, 
and  not  to  separate  books  ;  the  tliii'd  included 
the  most  important  books  and  memoirs  of 
each  author.  Reuss  (vol.  v.,  Astronomy)  was 
very  far  from  complete  to  1800 ;  the  Royal 
society's  catalogue  omitted  whole  series  of 
journals  from  its  plan,  so  that  the  work  of 
MM.  Houzeau  and  Lancaster  has  over  fort^' 
per  cent  more  entries  for  the  corresponding 
period.  PoggendortTs  excellent  work  will  al- 
ways be  useful.  "  Of  special  astronomical  bib- 
liographies there  are  several ;  the  two  most 
important  being  Lalande's  and  the  Catalogus 
librortim  of  the  Pulkova  observatory.  Tiiese 
will  always  have  a  peculiar  value ;   but  for 


practical  purposes  these  and  almost  all  other 
special  bibliographies  will  be  superseded  as 
soon  as  M.  Houzeau' s  work  is  completed. 

Vol.  il.  (the  only  one  yet  published)  con- 
sists of  references  to  all  memoirs,  etc.,  in  the 
transactions  of  learned  societies  and  in  jour- 
nals. These  are  classified  by  subjects,  — 
somewhat  minutely,  as  may  be  seen  by  the 
following  extract,  which  contains  all  the  divis- 
ions of  celestial  mechanics  :  — 

SKcnoN  V.  —  Micanique  celeste, 
S«CT.  P«fe. 

1.  L' attraction  en  gdn^ral,  sa  cause ;  le  mouve- 

ment  d'un  corps  soiu  ton  Influence      .    .    627 

2,  Tb4oric  g^ncrale  des  pertarballons      .    .    .    63B 
8.  PerturbalioDs  principales  des  grandes  pla- 

nites 564 

4.  Th^orie  des  satellites 609 

5.  YariatioDS  s^culaires  des  orbitea  des  pla- 

n^tes 673 

0.  Masses  des  planfetes 578 

7.  Stability  du  systime  plan^taire 679 

8.  Th^orle  dc  la  lune 682 

0.  Attraction  des  sphf^roides 699 

10.  Rotation  et  figure  des  plan&tes  et  de  leurs 

atmospheres 608 

11.  Th(Sorle  de  la  precession  et  de  la  nutation    .  623 

12.  Th^orie  de  la  libration  de  la  lune   ....  026 

13.  Tb6orie  des  marges 026 

14.  La  mar^  et  le  rotation  du  globe     ....  684 

The  authors  have  added  to  very  many  of 
the  references  a  brief  note  of  the  contents  of 
the  paper.  These  notes  will  often  appear  too 
brief  and  inexact  to  the  specialist  in  each  de- 
partment (who  will,  however,  be  grateful  for 
them  when  he  is  looking  up  some  unfamiliar 
subject) ,  and  it  would  not  be  hard  to  find  some 
misconceptions  recorded  in  them ;  but  they 
double  the  value  of  the  book  to  the  working 
astronomer,  and  are  priceless  to  the  pupil. 

The  best  indication  of  the  way  in  wliich  the 
work  is  done  is  to  be  had  by  quoting  one  or 
two  extracts  at  random  :  — 

"Bailt  (F.  ):  On  a  remarkable  phenomenon  that 

occurs  In  total  and  annular  eclipses  of  the  sun. 

Londrcs,  MAS.,  X,  1838,  1.     [etc.]    I>cs  grains 

blancs,  le  pelgne  et  la  goutte  noire." 
"Wckm:  Merkur.     Ba  J,  Sup,  II,  17B5,  4.     DIam. 

apparent." 
"Seccui,  A.  Satume,  Le  soleil,  [etc.]  p.  305,   aveo 

1  dessin,  p.  265." 

It  may  be  noted  here,  that  there  are  ouly 
some  score  of  drawings  of  Saturn  referred  to : 
the  list  might  be  trebled  easily.  The  registeW 
of  authors,  etc.,  are  most  full  and  vaUiabld^; 
and  every  aid  is  provided  for  a  quick  consult!  k- 
tion  of  the  authorities. 

It  has  been  considered  necessary  to  lim  i 
the  scope  of  the  work  to  astronomy  propc:  ', 
and  sometimes  this  limitation  is  quite  incoiA- 
venient.  For  example :  measures  or  compu- 
tations of  the  compression  of  the  earth  dctev- 
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mined  b}-  geodetic  methods  have  been  excluded 
(and  also  measures  of  arcs  of  the  meridian, 
length  of  seconds-pendulum,  etc.),  wliile  only 
those  determinations  which  are  astronomical 
in  their  essence  are  given. 

In  some  cases  this  produces  strange  lacks, 
yet  it  is  probable  that  no  better  plan  could 
have  been  chosen.  Even  in  bibliography  it  is 
necessary  to  stop  somewhere. 

The  introduction,  of  eight_v-nine  pages,  is  the 
most  generally  interesting  portion  of  the  work, 
as  the  statistics  of  astronomical  bibliography 
(only  of  memoirs,  etc.,  not  books,  be  it  re- 
membered) are  here  discussed. 

Some  thirty  thousand  original  articles  are 
referred  to  in  this  volume.  Leaving  out  the 
unimportant  ones,  the  rest  are  divided  as  to 
language  as  follows  :  — 


Frencli 

English 

Oemiui 

Italian 

Latin  . 

Swedish 

Riusian 


5,091 

5,809 

4,438 

791 

547 

118 

89 


Dutch 86 

Danish 39 

Spanish 

Portuguese  .... 

Polish 

Bohemian     .... 
Himgarian   .... 


'  ■  Latin  clearly  is  of  secondary  imix>rtance 
only,  80  far  as  works  published  in  journals, 
etc.,  are  concerned.  French  and  English  are 
of  capital  importance ;  German  follows  hard 
upon  ;  Spanish  and  Polish  are  of  the  least  sci- 
entific value,  especially  if  one  takes  into  account 
the  |)opulations  using  the  various  tongues. 

The  most  valuable  collections  for  an  astro- 
nomical library  are,  in  general,  those  contain- 
ing the  most  references.  The  number  of  ref- 
erences to  each  set  is  given  beside  it. 


637 
660 
625 
624 


3^ 


.loumal  des  savants  (101 
vol.) 

Les  mondes  (6'S  vol.)     .    . 

The  observatory  (3  vol. )    . 

Astronomischcs  jahrbuch 
Gruithuisen)  (11  vol.) 


Annuals,  reviews,  and  journals,  which  have 
furnished  more  than  a  hundred  articles,  follow 
in  the  order  of  importance  :  — 

AstronoDilschenachrichten  (90  vol.)  ....  1,018 
Berliner  astronomisches  jahrbuch  (107  vol.)  .  888 
English  mechanic  and  world  of   science  (32 

vol.) 841 

Wochentliche  unterhnltunge    (Jahn),  contin- 
ued  in   the  WochenschrKt   fiir 

astronomie    (Heis,    Klein),    (34 

vol.) . 

The  philosopliical  magazine  (176  vol. ) 
The  astronomical  register  (18  vol.)  . 
Conuaissance  des  temps  ( l'2S  vol. )  . 
Monallicbe  corresponaenz  (Zacb)  (28 

vol.) 

The  American  journal  of  science  and 

arts  (120  vol.) 301 

Nature  (23  vol.) 370 

Sirius  (13  vol.) 323 

Uistolre  des  ouvragea  des 

si^vaus  (24  vol.)     .     .      301 
Correspondance      a«trono- 

mlqae  (Zach)  (14  vol. 

et  1  cah. ) 260 

Annalen  der  physik    und 

chemie  (171  vol.) 


^  ^-^    Is 


3        Q 


otntTB  or  rBBquaxcT  or  astbohoiiical  pcblications,  a.d.  IMO-IUO. 


Monthly  notices  of  the  royal  astronomical  soci- 
ety (40  vol.)    1,5T3 

Comptes-rendus  de  I'acad^mie  des  sciences  de 

Paris  (03  vol.) 1,481 

Historre  de  I'acad^mie  des  sciences  de  Paris 

(107  vol.) 770 

Philosophical  transactions  of  the  royal  society 

of  London  (109  vol.) 651 

Memoirs  of  the  royal  astronomical  society  (45 

vol.)       800 

Proceedings  of  the  royal  society  of  London  (28 

vol.) 222 

Reports  of  the  British  association  for  the  ad- 
vancement of  science  (47  vol. )     .    .    .     .      203 

The  selenograpUieal  journal  (3  vol.)  Viertel- 
JBlirssclirift  der  astronomischen  gesell- 
schaft  (14  vol.) 147 

Bttllellns  de  Tacad^mle  des  sciences  de  Belgique 

(72  vol.) 1.30 

Blbllographie  astronomlque,  Lalonde  (1  vol.)  .       119 


The  number  of  articles  published  per  decade 
from  1601  to  1880  is  as  follows  :  — 


1601-1610 
1611-1620 
1621-1630 
1631-1640 
1641-1650 
1661-1660 
1601-1670 
1671-1680 
1681-1600 

leetnoo 

1711-1720 
1721-1730 
1781-1740 


6 

4 

4 

6 

15 

17 

72 

128 

71 

74 

115 

108 

130 

255 


1741-1750  , 
1751-1760  . 
1701-1770  . 
1771-1780  . 
1781-1790  , 
1791-1800  , 
1801-1810  , 
1811-1820  . 
1821-1830  , 
1831-1840  . 
1841-1850  . 
1851-1800  , 
1861-1870  . 
1871-18S0  . 


241 
311 
373 

667 

660 

712 

070 

866 

1.188 

1,234 

1,782 

2,712 

3,838 

6,372 


This  is  a  condensation  of  a  more  extended 
table  (by  years),  which  is  better  exhibited  in 
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the  accompanying  figure  of  the  curve  of  fre- 
quency of  astronomical  putiliciitions.  Notice 
in  the  cur\'e  the  dates  of  the  discovery  of  Nep- 
tune (IHiC),  of  the  transit  of  Venus  (1874), 
of  the  French  Revohition  ( 1 704) .  of  the  wars  of 
Napoleon  (1815),  etc. 

The  number  of  authors  per  century  is  :  — 

mn-non ss 

I701-lKO(i 071 

1801-1S8O 2,001 

The  number  of  articles  per  century  is  :  — 

1601-1700 306 

1701-1800 3,470 

1801-1880 18,970 

The  proportion  of  articles  per  author  is  :  — 

1600-1609  ....    4.5  articles  per  author. 
1700-1790  ....    6.1    .  " 
1800-1880  ....    6.6       " 

The  following  list  of  authors  who  have  fur- 
nished more  than  n  hundred  articles  convej's 
its  own  lessons :  — 

Article*.  IVr  joftr. 

1.  Secchi     ...  360,  184<J-1878  .    .    .  10.0 

2.  Lalande.    .     .  299,  1743-1807  ...  4.6 

3.  Zach,  F.  X.  de.  a.W,  17S5-1S;}2  .     .    .      5.3 

4.  Bessel      .     .     .  243,  1805-1^(1  ...       O.S 

5.  Flommarion     .  210,  1S0;HS81  .    .    .  11.1 

6.  Birt    ....  207,  1857-1881  ...  8.3 

7.  Proctor  .  .  .  178,  1866-1881  .  .  .  10.5 
a  Grulthuisen  .  177,  1817-1850  ...  6.2 
0.  Paye  ....  177,  1846-1881  ...  4.0 

10.  MMler   .     .     .  160,  1831-1870  .     .     .  4.2 

11.  Le  Verrier  .     .  104,  18;j9-l!s77  ...  4.2 

12.  Casslnl.  J.  D.  .  143,  1664-1709  .     .     .  3.1 

13.  Wolf,  R.      .     .  142,  1844-18SI  ...  3.7 

14.  Laplace  .     .     .  13-^,  1772-1827  .     .     .  2.4 

15.  Airy   ....  1.14,  lS2tt-1881  ...  2.4 

16.  Bode  ....  124,  1775-1826  .     .     .  2.4 

17.  Lockyer.  .  .  120.  1804-1881  ...  6.7 
IB.  Encke  .  .  .  117,  1819-1865  ...  2.5 
10.  Arago  .  .  .  110,  1814-185:!  ...  2.8 
'0.  Delambre    .    .  107,  178:1-1822  ...  2.7 

lil.  Heis  ....  106,  1K47-1H77  .  .  .  3.4 
182.  Euler,  L.  .  .  105,  173.V17.83  ...  2.1 
ISS.  Hansen  ...     105,     1824-1874    ...      2.1 

It  will  be  evi<leiit  that  this  book  is  indiHj)cn- 
sable  to  every  astTonomical  library ;  and  the 
smaller  the  library,  the  more  important  such  a 
work  becomes.  Much  of  the  material  of  this 
work  has  been  incorporated  in  another  work 
by  M.  Houzeau  :  V.ide-mecum  de  I'astronome, 
Brussels,  1882;  28 -f  1,144  p.     8vo. 

For  each  of  these   works,  asttonom}'  and 
i^very  astronomer  owes  a  debt  of  gratitude. 

Edward  S.  IIolden. 


THE   FORMATION  OF  COAL. 

Mimoirt  tur  la  formation  de  la  houUU ;  par  Grand'- 
Eury.    Paris,  Dunod.    1882.    100  p  ,  4  pi.    8°. 

Tnis  work  of  Grand' Eury,  reprinted  from 
the  Annales  dea  mines  for  1882,  exposes  upon 


the  origin  of  the  coal  such  an  array  of  facts, 
considerations,  hypothetiail  subjects  of  in- 
quiries, and  assertions  based  upon  long  a.nd 
careful  researches,  and  these  are  scattered 
in  so  many  eiiapters,  that  the  only  jx>ssible 
way  to  give  an  idea  of  the  scope  of  the  work 
is  to  quote  tlie  titles  of  the  essential  divis- 
ions. 

The  first  part  considers  the  botany  and 
stratigraphy  of  the  carboniferons  formations,  in 
seven  chapters :  1°.  State  of  disintegration  of 
the  plants;  2°.  Distribution  of  the  remains 
of  fossil  plants  in  the  i-ocks ;  ."J".  Structure  of 
coal,  and  its  organic  composition  ;  4°.  Trunks 
and  stipes  i7(  situ;  fossil  forests  and  carbonif- 
erous forests,  their  relation  to  coal-beds  ;  to- 
pographical circumstances ;  .'i".  Examination 
of  the  fossil  stems  and  of  the  lignite,  and 
their  comparison  with  coal-beds ;  0°.  Peat- 
bogs and  other  (lejtosits  of  vegetjible  matters  ; 
7°.  Criticiil  review  of  the  divers  theories  on 
the  formation  of  coal. 

The  sei.'ond  part  treats  of  the  physical  and 
chemical  characters  as  follows :  1°.  State  of 
the  vegetable  remains  in  coal :  2°.  Physical 
properties  of  coal ;  3°.  Chemical  composition  ; 
4°.  Comparison  of  the  characters  of  fossil 
wood,  lignite,  and  peat;  5°.  Circumstances 
which  have  fostered  the  transformation  of 
coal ;   fi°.  Conclusions  and  resume. 

Each  of  the  above  chapters  is  suMivided 
into  a  number  of  sections,  ninety  in  nil,  each 
with  a  title,  and  a  short  exposition  of  the 
contents.  From  his  long  researches  in  the  coal- 
fields of  Europe,  the  author  comes  to  the  con- 
clusion that  the  matter  comimsiug  the  coal  is 
of  vegetable  origin,  derived  from  plants  grown 
in  situ,  rapidly  decomposed  under  atmospheric 
influence,  more  slowly  transfonned  by  macera- 
tion, and  Later  washed  out  by  torrential  floods 
of  rain,  transported  and  deposited  in  depres- 
sions or  basins  surrounded  b3'  swampj-  forests, 
—  the  coal,  in  his  opinion,  l)eing  the  result  of 
stratification  like  the  rocks.  Besides  the  many 
other  objections  which  could  be  made  against 
this  theory  (a  theory  suggested  to  the  author 
by  the  small  areal  surface  occupied  by  the  coal- 
deposits  of  France)  we  may  mention  the  wide 
extent  of  the  American  coal-fields,  and  the 
continuity  of  some  of  the  beds  which  cover 
areas  of  many  hundred  square  miles,  as  suf- 
ficient to  contradict  llie  assertions  of  the  dis- 
tinguished author.  Nevertheless,  the  book 
is  verj-  instructive  as  exposing  a  mass  of 
facts  concerning  the  divers  phases  of  a  for- 
mation, which,  though  often  considered  by 
science,  arc  still,  some  of  them  at  least,  unex- 
plained. 


MAHcn  2,  1683.] 


SCIENCE. 


WEEKLY  SUMMARY  OF  THE  PROGRESS  OF  SCIENCE. 


ASTRONOMY. 

The  great  comet  of  1882.  —  Mr.  R.  11.  Tucker, 
jiin.,  of  the  DmiU-y  observiilory,  gave  a  brief  account 
of  liis  obscrvatiojin,  besjinninj;  Sept.  20,  and  followed 
ijurinir  October  ami  November  by  a  series  of  twenty 
complete  comparisons  with  .«tars,  the  accurate  places 
of  which  are  to  be  obtalncil  by  the  meriilian  circle 
of  the  observatory.  Positions  of  the  comet  depend- 
ing upon  star  places  from  catalogues  of  old  observa- 
tions have  been,  liowever,  used  for  orbit  work;  five 
made  here  having  been  telegraphed  by  request  to  the 
Cambridge  obaervulory  and  used  for  the  'normal 
place  orbit,"  the  best  that  has  appeared.  Sir.  Tucker 
showed  the  similaritv  of  the  elements  of  this  orbit  to 
Jhose  of  others,  notably  those  of  1S43  and  1880.     The 

BtUieoretic  orbits,  however,  show  that  this  cannot 
a  comet  of  short  pcrio<l,  and  consequently  not  a 
Tcturn  of  either  of  those  above  referred  to.  He  also 
gave  the  reiulls  of  measurements  of  the  he.id  and  tail 
made  at  the  observatory,  and  described  the  changes, 
noted  in  the  stnicture  of  the  former;  also  some  of 
the  results  of  spectroscopic  work  elsewhere,  showing, 
among  other  things,  distinct  sodium  bands  la  the 
spectrtim. 

In  answer  to  questions  raised  in  the  discussion,  Mr. 
Tui'ker  gave  the  perihelion  distance  of  the  comet  as 
probably  within  5*XI,000  miles;  and  stated  that  the 
form  of  the  orbit  is  probably  an  ellipse,  but  very 
nearly  a  parabola;  also,  that  the  comet  is  evidently 
to  a  great  decree  self-luminous ;  and,  further,  that  the 
comet's  motion  was  not  aSected  by  its  near  approach 
to  the  sun.  —  unle-ss,  jierhaps,  retarded  by  a  solar  at- 
mosphere,—  for  the  obvious  reason  that  both  the 
comet's  motion  and  the  form  of  its  orbit  were  origi- 
nally due  to  the  sun's  attraction.  —  {Albany  in»t.; 
TtteHlng  Jan.  30. )  [260 

BNOINEERINO. 

Transverse  strength  of  wooden  beams.  —  Prof. 
Onctauo  Lanza,  of  the  Massachusetts  institute  of 
technology,  described  the  testing-machine,  and  exhib- 
ited Its  mode  of  operation  by  breaking  a  ($x  12  Inch 
3>ruce  beam,  eighteen  feet  span,  l<jaded  at  the  middle. 
e  also  reyiewS  the  results  of  some  of  his  tests,  as 
published  in  the  Journal  of  the  Franklin  institute  for 
February,  1883,  and  deduced  a  modulus  of  rupture  of 
from  3,000  to  •4,0IX)  pounds  per  square  inch  in  case  of 
•pnice,  depending  on  the  quality  of  the  lumber;  also, 
an  average  modulus  of  elastieity  of  l,'203,T.]'J.  The 
restllts  of  four  tests  of  j/fllow  pinif  were  also  given  with 
«  time  test  on  a  4x  1l'  inch  yellow  pine  beam,  twenty 
feet  long  and  loaded  at  the  middle;  also,  the  author's 
deductions  from  this  time  test  as  to  the  value  of  the 
factor  of  safely  to  be  employed  until  a  large  number 
of  tests  shall  detenuine  the  tnie  value  of  the  modu- 
luaof  elasticily. —  [Boat.  hoc.  cie.  eng.;  meetina  Jan. 
21.)  [261 

CHEMISTRY. 

Complex  Inorganic  adda.  —  Professor  Gibbs 
stated,  that,  in  the  further  generalltation  of  the 
results  of  his  investigation  of  the  complex  Inorganic 
acids,  he  had  obtained  glycero-phospho-tungstate  and 
glycero-phospho-molybdate  of  barium  as  well-defined 
and  beautifully  crystalline  salts;  aUodimethyl-arsino- 
tongstate  and  dimethyl-arsino-molybdate  of  sodium 
in  colorless,  very  slightly  soluble  crystals.  He  directed 
attention  to  the  fact  that  hypo-phospbo-molybdate  of 
ammonium,  which  he  had  at  first  expressed  empirl- 

**  '34M0O,  .6P0,  .6(NH.),  0  +  7Bq,- 


■hould  be  written  rationally,  with  2  additional  mole- 
cales  of  hydrogen,  either  as  — 

8M0O,  .2{0,  .PO.OH)  2(NH,),0-l-aaq; 
or  as  — 

8M0O,  a|n,  .  PO.  (ONn.)l  .  (NH,),  0-1-3  aq. 
In  like  manner  the  phosphomso-inolybdate  of  ammo- 
nium described  bv  him  with  the  empirical  fonnula, — 

24  MoO,  .  2P,0,  .  5  (N  H,),  O -f  20  aq, — 
should  bo  written  either  — 

24MoO,  .4  |H.  PO.  (OH),l6(NH4),0  +  14aq; 
or — 

24MoO,.4|H.PO.(ONH.),|(NH,),0  +  18aq: 
though  of  course  In  each  case  a  partial  replacement  o( 
(OH)  bv  (O  N  U.)  within  the  molecule  of  •-'  (H, .  PO  . 
O  H|  or  4  !H  .  PO  .  (O  H),l  Is  equally  possible. 
The  hypo-phosiiho-molybdates  should  be  called  <Ji- 
hydryl-phosjihlno-molyhditlcit,  and  •  the  phosphoroso- 
raolybdates  hydryl-photijihino-mulyMaUK.  The  dimeth- 
yl-arsiiio-tuns9tates  and  dimethyl-arsino-molybdates 
evidently  belong  to  the  first  series.  Prof.  Gibbs  fur- 
ther staled,  that  he  had  found  that  other  modifications 
of  phosphoric  acid  were  capable  of  forming  complex 
acids  with  tungstic  and  molyl)dic  oxides,  and  that  he 
had  obtained  very  well  characterized  pyro-phospho- 
tungstates  and  meta-phospho-tungstates,  as  well  as 
the  corresponding  molybdenum  compounds.  The 
molybdico-tungstatci",  the  discovery  of  which  he  had 
announced  at  the  last  meeting  of  the  club,  and  which 
contained molybdic dioxide  (MoOi),  formeda  particu- 
larly well  defined  and  beautifully  crystallized  series. 
In  conclusion,  he  described  In  detail  tiie  very  remarka- 
ble relations  of  vanadic  pentoxide  (ViO>)  to  phos- 
phoric and  arsenic  pentoxides,  and  gave  on  account 
of  the  phospho-vanadates  and  arsenio-vanadatcs  con- 
sidered as  complex  acids  of  an  entirely  new  class.  — 
{flamard  c/iem.  club ;  meetiny  Jan.  23.)  [262 

AORIOtrLTUBE. 

A  ue^rr  nitrate  ferment  —  The  reduction,  as  well 
as  the  formation,  of  nitrates  in  the  soil  is  now  proved 
to  take  place  under  the  influence  of  living  organisms. 
A  year  and  a  half  ago,  while  experimenting  with 
Infusions  of  the  roots  of  plants  in  water.  Dr.  A. 
.Springer  noticed  a  copious  evolution  of  nitric  oxide 
proceeding  fnim  those  rich  In  nitrates;  this  seemed 
to  arise  from  the  action  of  small  organisms  upon  the 
roots.  He  then  made  separate  infusions  of  the  roots, 
stems,  and  leaves  of  tobacco,  and  divided  each  set 
into  four  parts.  Fermentation  was  excited  in  these 
by  yeast,  by  urine,  by  the  '  spontaneous  method,'  and 
by  the  newly  discovered  ferment.  Among  the  fer- 
ments developed  was  one  which  appears  to  have  the 
property  of  dissociating  the  nitrates  of  the  soil.  This 
may  he  claaacd  among  the  Anaerobies,  but  oxygen 
docs  not  stun  it.  The  ferment  obtaineil  from  chalk  by 
Bechamp  (Bull.  soc. chlm.  |2]  vl,  4S4)  is  probably  the 
same.  Further  experiments  are  In  pro-rrcss.  —  {Ohio 
mech.  Inni.  ;  sect.  cHem.  phyt. ;  meeting  Jan.  18.)   [263 

Manuring  vineyards.  —  In  experiments  In  three 
Rhenish  vineyards,  Wagner  finds  that  manuring  with 
soluble  phosphoric  acid  {UMi  kg.  per  hectare)  produced 
in  one  case  no  increase,  in  another  case  a  con>ldcrable 
and  profitable  increase,  and  in  the  third  case  an  un- 
deniable decrease,  of  the  crop.  Addition  of  potash 
and  nitrogen  produced  no,  or  only  a  very  slight, 
increase.  The  soil  was  already  rich.  No  explanation 
of  the  unfavorable  effect  of  the  phosphoric  acid  was 
evident;  but  experiments  on  other  plants  by  the  same 
experimenter  have  shown  that  excess  of  phosphoric 
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acid,  especially  in  a  dry  soil,  may  hasten  the  death  of 
the  organs  of  nutrition.  —  {Landw.  vertuchs-tlationen, 
xxviii.  123.)    H.  p.  X.  [264 

DeternUiiation  of  humas  in  the  soil  — Lorcs 
fludii   Uiat  the  results  obtained   by  oxidation   with 
chromic  acid  and  absorption  of  the  COj  are  too  low. 
From  04  to  90  per  cent  of  the  total  amount  of  cirbon 
was  obt.iined,  the  remainder  being  incompletely  oxi- 
dized, and  escaping  partly  as  volatile  products.    The 
I  loss  on   ignition  was  hardly  sufficient  for  even  an 
[approximate  estimate   of   the   amount   of   organic 
■  matter  present.  —  {Landio.  ternuchs-atationen,  xxviii. 
229.      u.  P.  A.  265 

OEOLOOY. 

The  formation  of  coal.  —  This  memoir  by  M. 
Gaston  de  Saporta,  written  in  a  clear,  elegant,  and 
really  admirable  style,  reviews  and  eulogizes  without 
critical  observations  the  essential  point  of  the  tlieory 
of  Grand'Eury,  mentioned  in  two  otlier  places  in  this 
issue.  The  fli-st  part  of  the  review  is  a  historical  record 
of  the  researches  made  on  tlie  formation  of  coal  since 
the  first  author  who  tried  to  ascertain  its  nature  and 
composition,  or  from  Antoine  Jussieu  to  Buffon  in 
France;  then  to  the  Germans  Blumenhach,  Schlot- 
heim,  Sternberg  especially,  and  after  hlra  to  Bron- 
gniart,  who  in  1837  was  the  first  to  consider  the  origin 
of  coal  as  related  to  that  of  peat.  Tlie  author  of  the 
memoir  sees  in  the  lignite  deposits  of  Fuveau,  near 
the  Bouohes  du  Rhone,  analogy  of  formation  with 
that  <>l  the  paleozoic  coal-beds,  as  it  has  been  ex- 

rsed  by  Grand'Eury.  —  {Rev.  dea  deux  mondet,  Dec. 
1882.)    L.  I..  [266 

METEOBOLOQT. 

Indian  meteorology.  —  The  studies  of  A.  V. 
.  Pearson,  the  acting  meteorological  reporter  for  west- 
I  em  Indi.i,  of  the  meteorological  conditions  in  IS.'il, 
confirm  the  results  of  previous  observations,  that 
there  are  abnormal  movements  of  atmosplieric  press- 
ure which  aflcct  a  very  wide  area,  and  which  are 
not  simultaneous  in  all  parts  of  that  area,  but  travel 
from  west  to  east.  The  barometric  readings  made  at 
Zanzibar,  when  compared  with  those  of  tlie  Bombay 
presidency,  show  the  possibility  of  predicting  the  gen- 
eral nature  of  the  seasons  In  western  India  some 
months  beforehand;  but  there  are  irregularities  in 
these  abnormal  movements,  the  cause  of  wliich  must 
be  discovered  before  the  nature  of  the  seasons  can  he 
foretold  with  certainty.  These  observations  of  Mr. 
Pearson  arc  to  be  welcomed,  since  they  are  in  the 
direction  of  a  legitimate  forecasting  of  tlic  seasons  on 
a  scientific  basis.  —  (Brl^  tketch  meteor.  Bombay 
prea.,  1831.)    w.  u.  (267 

ZOOliOOT. 

Protoioa. 
Preservation  of  Protozoa. —  Henri  Blanc  recom- 
mends prescrvin:;  protozoa  with  a  mixture  of  HX)  pts. 
concentrated  solution  of  picric  acid,  2  pts.  sulphuric 
•cid,  and  0(X)pts.  distilled  water,  with  one  drop  of  1% 
1  scetic  acid  for  every  five  centimetres  of  the  mixture. 
For  coloring  use  5  grms.  of  safran  dissolved  in  15 
grms.  absolute  alcohol,  which  is  allowed  to  stand  for 
a  few  days,  and  then  bo  filtered.  —  (ZooL  anz.,  vi. 
22.)    c.  8.  M.  [268 

Criticism  of  Kiinatler's  theory  of  Protozoa.  — 
Kiinstler,  in  a  recent  thesis,  attempted  to  overthrow 
tlie  celi'doctrino  in  its  application  to  Protozoa,  and 
reported  a  number  of  surprising  discoveries.  Biit- 
sclili  criticises  him  severely,  and  maintains  th.it  one 
form  which  he  described  as  new,  under  tlie  name  of 
Kiiiickelia  gyrans,  is  in  reality  a  Cercaria  and  not  a 
Protozuau :  Uiitschli  suggests  that  so  gross  au  error 


ought  to  invalidate  the  whole  article.  —  {Zool.  anzeio., 
no.  128.)    o.  a.  h.  [269 

Interesting  ne^^  ciliate  Inf  uaorian.  —  "  Mr.  F. 
W.  Phillips  doscrilies  a  new  genus  and  species  (JourH, 
Linn.  HOC,  zoiil.,  xvi.  470.)  under  the  name  of  Calypto- 
tricha  pleuroneraoides,  found  attached  to  .Myriophyl- 
lum.  riie  animals  are  furnished  witli  a  remarliable 
transparent  hyaline  ovate  lorica,  opening  teal-like 
at  botli  ends,  and  a  vibratory  membranous  hood  or 
velum  almost  equal  to  the  ventral  length.  The  an- 
terior end  of  the  body  is  prolrusible  from  the  lorica. 
Their  length  is  .001  inch;  and  the  non-vibratlle  setose 
body-cilia  are  aljout  two-thirds  of  this  length,  with 
shorter,  stronger  vlbratile  cilia  at  the  entrance  of  the 
velum."  —  (,/ourn.  roy.  mter.  boc.  Loud.,  il.  71)0.) 
c.  a.  M.  [270 

Merejko'nreky'a  Snctociliata.  —  Merejkowslcy 
found  in  the  gulf  of  Naples  an  infusorlan  having 
both  cilia  and  suckers,  and  therefore  intermediate 
between  the  Ciliata  and  Acineta.  The  animal,  which 
is  very  common,  resembles  a  Halteria:  the  anterior 
part  of  the  body  lias  a  cimical  neck,  .iround  the  base 
of  which  is  a  crown  of  three  circles  of  seven  or  eight 
stiff  cilia;  the  mouth  is  at  the  fn.>ut  of  the  neck,  anti 
Is  surrounded  by  four  conicaily  placed  suckers,  which 
cannot,  however,  be  observed  when  the  neck  is  re- 
tracted: hence  they  were  overlooked  by  Colin,  who 
has  given  a  superficial  description  of  the  animal  un- 
der the  name  of  Acarella  siro.  Merejkowsky  regarils 
this  as  a  new  type  of  great  phylogenetic  importance. 
—  (Compiea  rend,  xcv.  12;!2.)  [271 

Maupaa  criticises  this  publication.  Stein  had  long 
ago  described  au  intermediate  type,  Actiorobolus. 
Merejkowsky's  species  has  been  long  known  as  Hal- 
teria pulex  (Clap.  Lacb.),  H.  tennicollis  (Fresenius). 
The  supposed  suckers  have  been  figured  by  Ciapar^de 
and  Lacbinann,  and  described  besides  by  Fresenius; 
and  tliere  is  no  proof  that  they  are  homologous  with 
the  suckers  of  Acineta,  but  they  are  organs  of  at- 
tachment by  which  the  animal  anchors  itself.  Mau- 
pas  reiterates  his  opinion,  that  the  ancestral  affinities 
of  the  Adnata  are  to  bo  sought  with  tlie  Heliozoa, 
rather  than  the  Ciliata.  —  {Comple»  rend.,  xcv.  1.381.) 
o.  8.  M.  [272 

Theory  of  the  conjugation  of  Infusoria.  — 
Btitschli  criticises  the  assertions  made  by  BalbianI, 
in  his  lectures  as  reported  in  the  Journal  de  micro- 
graphie,  concerning  the  reproduction  of  Infusoria, 
He  give4  brief  summaries  of  Baibiani's  views  as  ad- 
vanced in  1861,  and  of  his  own.  The  brief  and  clear 
r&nimeii  render  the  article  valuable  for  reference,  but 
the  author's  purpose  is  to  correct  certain  misrepre- 
sentations which  Baibiani  has  permitted  to  appear  iu 
bis  lectures.  —  (Zool.  am.,  vi.  10.)    c.  s.  m.         [273 

VBRTE^BRATES. 

Localization  of  fuubtions  in  the  cerebral  cor- 
tex.—  From  llie  results  of  experiments  on  dogs, 
Bochfontaine  concludes  that  Flourens  was  correct  !u 
ascribing  vicarious  functions  to  the  cerebral  convolu- 
tions. At  one  time  electrical  stimulation  of  a  partic- 
ular surface  area  u  may,  for  example,  be  followed  by 
secretion  of  the  snb-maxillary  gland  or  by  some  defi- 
nite movement  of  a  limb,  while  the  same  stimulus 
applied  to  other  regions  of  the  cerebral  surface  has  no 
such  consequences.  In  half  an  hour  or  forty-five 
minutes  the  region  a  will,  however,  cease  to  react  to 
stimuli,  while  some  other  areA  b,  previously  inexrit- 
able,  becomes  irritable,  and  itsstiniuiallon  is  followed 
by  the  same  phenomena  as  prcviou<ly  the  stimulation 
of  a.  Tlie  aullior  sui;i:i;sts  that  Ibc  gray  rind  is  itself 
not  capable  of   electrical  excitation,  and  thai  Uie 
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result  is  always  due  to  direct  stimulation  of  subjacent 
mcdullated  norve-fihres.  A  bundle  of  such  flbrps,  all 
with  the  s.itije  peripheral  connection,  may  subdivide 
in  tlie  briilii,  and  end  in  throe  or  four  different  regions 
^ol  its  ■iurf.ice:  to  this  assumption  ho  adds  the  further 

atuitous  one,  that  only  one  cerebral  division  of 

be  nerve-fibre  bundle  is  excitable  at  any  one  nio- 

menl.  — (4rcA.  phyaiol.  norm.  patiL  (3),  i.  1883,  28.) 

B.  N.  SI.  [274 

Properties  of  saliva. — Wliy  has  human  saliva 
the  power  of  sacciiarifyiuR  starch-paste,  while  that  of 
many  animals,  even  herbivorous  as  the  horse,  has 
not?  Under  the  prevalence  of  atmospheric-germ 
theories,  some  have  lately  been  inclined  to  believe 
that  human  saliva  owes  its  power  merely  to  the  fact 
that  it  is  a  i;ood  medium  for  the  development  of  amy- 
lolytic  bacterial  ori^anisms.  Bdchamp,  as  a  result 
of  somewhat  extended  observations,  concludes:  1°, 
that  the  starch-saccharifying  activity  of  human  saliva 
is  not  due  to  chance  germs  which  have  entered  the 
mouth  from  theatmospliere;  but  2°,  is  due  to  a  special 
ferment  more  active  than  diastase;  and  3*,  produced 
by  the  action  on  the  pure  secreted  saliva  of  specific 
microscopic  organisms  living  in  the  salivary  glands 
and  in  the  mouth-cavity  of  man.  The  -.lure  parotid 
saliva  of  horse  or  dog  does  not  convert  starch-paste  - 
Into  copper-oxide- reducing  substances,  nor  does  it 
acquire  tliis  ix>wer  when  exposed  to  the  air,  or  when 
gently  wanned  along  with  scrapings  from  the  tongues 
of  those  animals;  but  when  scrapings  from  the  inside 
of  the  human  mouth  are  added  to  it,  it  soon  becomes 
a  very  efficacious  atrent  for  the  sacchariflcation  of 
starch.  —  {Arch,  phyaiol.  norm.  path.  (3),  i.  1683,  47. ) 
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FUh. 

A  oew  genns  of  Lepldopodinae.  —  In  1878  Mr. 
F.  E.  Clarke  described  {Tran.'t.  ^Veio  Zeal,  init.,  v. 
204)  a  new  lepidopodine  as  Lepidopus  elongatus.  Mr. 
Clarice  ostabllshed  the  species  for  'eight  or  ten  ex- 
amples, all  t.iken  at  HoKitik.1,  on  the  South  Island 
of  the  New-Zealand  group'  (lat.  S.  4Z°,  long.  E. 
171°).  SingTilarly  enough  the  new  species  has  tunied 
up,  almost  at  the  antipodes,  on  the  Great  Bank  of 
Newfoundland;  a  specimen  having  been  obtained 
from  the  stomach  of  a  halibut,  caught  at  a  depth  of 
eighty  fathoms.  The  species  has  been  re-described 
by  Goode  aiul  Bean,  and  referred  to  a  peculiar  genus 
with  the  name  Benthodesmus  elongatus.  It  differs 
from  Lepidopus  by  the  more  slender  body,  more  nu- 
merous dorsal  spines,  etc.  —  (Proe.  U.  8.  nat.  vvu., 
iv.  .371).)    T.  o.  [276 

Schedophilus  medosophagua  in  Ireland.  —  A 
specimen  of  this  interosling  fish.  Of  inches  long,  was 

light  in  August,  187S,  in  a  salmon-net  at  Portrush, 

Dunty  Antrim,  and  has  been  recently  described  and 
figured  by  Dr.  Giintber.  The  illustration  differs  very 
mucli  from  those  previously  published,  but  bears 
Internal  evidence  of  being  much  more  correct  than 
the  others.  No  remarks  have  been  made  by  Dr. 
Giinlher  as  to  the  altlnitlcs  of  the  species,  and  hence 
it  Is  presumable  that  he  still  adiieres  to  his  classifica- 
tion of  the  fish  in  the  family  Coryphacnidae.  It,  how- 
ever, is  cvi<lently  a  stromateid,  and  closely  related  to 
the  ruildoilisli  ( fjirus  or  I'liiinurichlhys  perciformis) 
of  the  United  plates,  and  like  that  species  is  a  pelagic 
form  which  merely  visits  the  coast. — [Trans,  znijl. 
aoc.  London, -xl.  m,  pi)    T.  a.  [277 

Delolepis,  a  nevr  genus  of  Cryptacanthidae. 
—  The  family  "f  CrypL-icanthldac  has  been  long  con- 
fined to  tt  >i!  '  of  two  specie'*,  or  sub-species, 
peculiar  to  '  inland  fauna,  but  has  recently 

ceived  a  n  ..,>....   ,>.MItiou  from  the  west  coast  of 


America.  The  new  species  has  been  detected  at 
Port  VVrangel,  Alaska,  as  well  as  at  Kingcombo  Inlet, 
Brit.  Col.,  and  differs  from  the  typicil  species  by  the 
development  of  small  cycloid  imbricated  scales.  It 
has  been,  therefore,  distinguished  by  Dr.  T.  Bean  as 
a  special  generic  form,  under  the  name  Delolepis  vir- 
gatU8.  —  ( Proc.  t''..S.  na«.  mu.i.,  iv.  48.').)   T.  o.     [278 

The  Anguilla  Kieneri  of  O-iinther  a  Lycodes. 
—  Some  years  ago  ichthyologists  wore  startled  by  the 
announcement,  from  Dr.  Giinthcr,  that  '  the  young  of 
Anguilla  Kienori,  a  species  hitherto  known  from  the 
Medilerr.inean  only,'  had  been  found  in  the  North 
Atlantic  at  a  depth  of  a  hundred  and  eighty  fathoms; 
and  the  specimen  in  question,  inter  ulin,  was  even 
adduced  in  evidence  '  that  fishes  hitherto  known  from 
more  southern  latitudes  occur  in  the  north  Atlantic 
at  a  moderate  depth  (of  between  eighty  ai>d  two 
hundred  fathoms).'  'The  fish  thus  identified  has 
been  re-examined  by  Surgeon  Francis  Day,  and 
proves  to  have  ventral  fins,  and  not  to  belong  to  the 
same  order  as  the  A.  Kicneri :  it  is,  in  fact,  a  spe- 
cies of  Lycodcs,  a  characteristic  type  of  the  northern 
waters  of  moderate  depths.  —  {Proc.  xoiil.  soc.  Land., 
1882,  530.)    T.  o.  [279 

Birds. 

Albinos.  —  Mr.  Charles  A.  Townsend  called  at- 
tention to  a  large  number  of  albino  sperimens  from 
the  ornithological  collection  of  the  academy,  among 
which  the  magpie  and  merganser  had  not,  as  far  as 
he  was  aware,  Been  before  observed  in  this  condition. 
The  collection  also  included  a  kingbird,  red-tailed 
hawk,  chewink,  and  red-head  duck,  all  of  rare  occur- 
rence in  the  albino  state.  Melanism  had  only  l>eeD 
observed  by  him  in  one  specimen  of  a  meadow-lark.  — 
(^ca<i.  nat.  sc.  Philatl.;  meeting  Feb.  13.)  [280 

ANTHROPOLOGY. 

Laughter  in  louver  animals.  —  In  a  discussion 
upon  specimens  of  the  orang  and  chimpanzee,  M. 
Dally  remarks  that  young  negroes  are  gay  and  frolic- 
some, but  no  one  has  ever  seen  a  negro  aged  over 
thirty  or  forty  years  show  gayety,  —  in  which  respect 
there  is  a  strong  resemblance  between  them  and 
the  anthropoids,  the  latter  being  frolicsome  in  youth 
and  morose  wlien  adult.  This  statement  is  startling 
to  persons  familiar  with  the  negroes  in  .\merica,  who 
at  all  .iges  are  uoliceably  light-hearted  and  merry. 
Nothing  is  more  common  here  than  the  broad  grin 
and  loud  laughter  of  a  white-headed  and  coal-black 
negm.  Indeed,  the  contrast  between  the  Inveterate 
and  irrational  merriment  of  the  blacks,  and  the  pre- 
vailing anxious,  if  not  sad,  expression  of  our  adult 
white  population,  would  present  an  argument  regard- 
ing their  rel.itive  inferiority  in  precise  opposition  to 
that  urged  by  M.  Dally.  —  [Hull.  »oc.  anllirop.  Paris, 
April-July,  1S.S2.)    J.  vr.  P.  [281 

Hero  myths.  —  Dr.  Daniel  G.  Brinton  presents 
another  volume  entitled  "  American  hero-worship:  a 
study  in  the  native  religions  of  the  western  conti- 
nent." In  it  he  discusses  certain  myllis  of  the  Algnn- 
kian,  Iroquoisian,  Aztckan,  Mayan,  audother  linguis- 
tic families  of  North  America. 

The  purpose  of  this  volume  is.  "  to  show  thot  their 
chief  god  was  not  identified  with  any  objective  natu- 
r.il  process,  but  was  humane  iii  nature,  benignant  in 
character,  loved  ratliortlian  feared,  and  that  his  wor- 
ship carried  with  it  the  germt  of  ihe  development 
of  benevoleut  emotions  and  sound  ethical  principles." 
This  he  attempts  to  do  liy  giving  interpretations  of 
the  myths  in  question.  Tlie  gods  are  considered  as 
anthropnmnrpiilc  lieroes  of  liglil  and  darkness,  and 
the  cardinal  points  of  the  compass. 
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The  work  Is  ratlier  an  elaborate  study  of  ?omp  wfll- 
known  but  badly  recorded  myths.  The  myth»  discov- 
ered among  «avaj;e  and  barbaric  peoples,  and  told  by 
untrained  nnthropolcigirsts,  have  as  little  value  for  the 
science  of  anthropology  as  the  stories  told  by  iinsci- 
entitic  travellers  concerning  wonderful  animals  have 
for  zoiiloRy.  In  every  Indian  village  of  N'orth  .\mer- 
Ica,  civilized  or  uncivilized,  the  myths  of  the  ancient 
days  are  yet  told ;  and  the  .science  of  North-American 
mythology  cannot  be  given  to  the  world  until  thou- 
sonds  of  inylhs  now  current  are  collected  by  trained 
men.  — j.  w.  p.  [282 

Mortuary  cufltomfl.  —  Several  curious  survivals 
in  different  departments  of  France  noted;  among 
them,  beehives  put  in  mourning  with  black  cloth,  on 
the  death  of  the  proprietor,  to  prevent  flight  of  the 
bees  after  the  soul.  —  {Hull.  aoc.  mithrop.  Parlt, 
April-July,  1882.)    j.  w.  r.  [283 

Cranial  deformation.  —  In  the  collection  of  crania 
by  M.  Marclie,  from  tlie  Philippine  islands,  a  large 
proportion  exhibited  an  occlpito-frontal  compression, 
described  by  M.  Topinard  to  be  nearly  Identical  with 


the  results  of  the  cranial  compression  of  the  Peruvians 
and  Chinook*.  —  {BulL  hoc.  anthrop.  Pari»,  April- 
July,  1882.)    J.  w.  p.  [284 

Brain-Tireight  tables  from  Cochin  China.  —  A 
contribution  of  M.  Ncis  b  ilesoribed  by  M.  Topi"  ■■^■' 
as   the   most    important  yet   received   rcyardin 
cranial  i3av)acity  of  the  'yellow  race,'  showing  a  J 

approach  to  Europeans,  and  marked  separation  from 
negroes,  in  this  respect.  —  (Hull.  »oc.  anthrop.  Paris, 
April-July,  18.82.)    j.  w.  p.  [285 

The  niu-agbes  of  Sardinia.  —  Dr.  d'Hercourt 
described  the  ancient  stone-works,  or  nur-.iches,  of 
Sardinia,  and  contended  that  the  object  of  their  con- 
struction was  for  places  of  refuge  for  man  and  beatt 
against  sudden  attack,  and  also  to  8er\°e  as  signal- 
stations. —  {BulL  HOC.  anthrnp.  Pari*,  April-July, 
1882.)     J.  w.  p.  [286 

Races  in  Cochin  China.  —  M.  de  Claubry  presents 
the  characteristics  of  the  Malabars,  Malays,  Cambo- 
dians, Chinese,  and  Anamitea,  the  last  named  being 
the  most  interesting.  —  {Bull.  snc.  anthrnp.  Paria, 
April-July,  1882.)    j.  w.  p.  |287 
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GOVERNMENT  ORGANIZATIONS. 
BoiMo  of  Teigbt*  and  meaaona, 

l>i*tr{button  of  standards.  —  Umler  the  provisions 
of  a  joint  resolution  of  the  two  houses  of  congress, 
approved  March  3,  1881,  there  are  now  preparing  in 
the  Bureau  of  weights  and  measures,  at  Washington, 
sets  of  customary  English  standards,  for  distribution 
to  the  governors  of  the  various  states,  for  the  use  of 
the  agricultural  colleges  throughout  the  country. 
One  set  is  to  be  sent  to  each  state.  In  coses  where 
there  are  two  or  more  agricultural  colleges  In  one 
state,  the  ijuestion  of  assignment  is  left  with  the 
governor.  Each  sot  consists  of  a  yard-scale  divided 
to  tenths  of  inohes;  weights,  twenty-six  in  number, 
ranging  from  twenty-five  pounds  to  one  grain ;  liquid 
me4k8ures  from  a  gallon  to  a  pint ;  and  dry  measures 
from  a  half-bushel  to  a  quart.  These  are  closely  ad- 
justed to  the  standards,  and  with  each  set  will  be  sent 
a  table  of  the  very  small  residual  errors  shown  to 
exist  by  the  final  comparisons.  The  adjustment  of 
these  weights  and  measures  is  now  so  nearly  com- 
pleted that  notifications  have  been  sent  to  the  gov- 
ernors of  most  of  the  states,  and  the  distribution  will 
begin  In  a  few  weeks.  These  standards  will  serve  an 
important  use  In  educating  students  to  ideas  of  accu- 
racy in  this  most  important  matter.  The  general 
government  has  already  supplied  to  each  of  the  states, 
for  use  as  state  standards,  full  sets  of  English  weights 
and  measures,  and  also  balances.  Upon  the  passage 
In  July,  1860,  of  the  act  legallzhig  the  metric  system 
in  the  United  Slates,  the  general  government  also 
furnished  to  each  state  complete  sets  of  metric 
weights  atid  measures.  These  sets  are  kept  at  the 
respective  seats  of  government,  and  are  available  for 
the  verification  of  the  standards  used  by  the  county 
or  town  sealers  of  weights  and  measures.  Being  all 
carefully  adjusted  to  a  common  standard,  their  use 
will  procure  practical  uniformity  In  weights  and 
measures  throughout  the  country. 
Oeologioal  lorrey. 
\Topo9TapMcal  work.  —  Congress  having  authorized 
the  extension  of  the  work  of  the  geological  survey 
into  the  older  states,  topographical  work,  preparatory 


to  geological  study,  was  commenced  in  the  southern 
Appalachian  region  shortly  after  the  adjournment  of 
congress  la.st  August.  A  division,  consisting  of  one 
party  for  carrying  on  trianguiation,  and  three  for 
topography,  was  organIze<]  at  Bristol,  Tenn.  Trian- 
guiation was  extended  north-west-ward  from  the  Coast 
Survey  belt  along  the  Blue  Ridge,  the  line  '  Benn 
Knob  to  Poore's  Knob,'  as  determined  by  the  Coast 
and  geodetic  survey,  serving  as  a  base.  About  .5,000 
D  miles  only  were  surveyed,  as  the  season  for  field- 
work  was  short,  and  the  weather  very  unpropitious. 
The  area  surveyed  Includes  portions  of  the  high 
mountain  region  of  east  Tennessee,  western  North 
Carolina,  south-western  Virginia,  and  eastern  Ken- 
tucky. 

For  the  purpose  of  testing  thoroughly  the  practical 
value  of  Mr.  O.  K.  Gilbert's  method  of  reducing 
barometric  observations,  four  barometric  stations 
were  established  about  and  on  the  summit  of  Roan 
Mt.,  N.C,  at  elevations  ranging  from  2,IK)()  to  6,300 
feet,  and  connected  with  one  another  by  level  lines. 

Besides  the  work  of  this  division,  geoeraphio  work 
was  carried  on  in  nurthorn  California,  looking  towards 
mapping  the  Cascade  range,  with  a  view  of  studying 
its  volcanic  phenomena. 

Another  geographic  division  continued  the  work  In 
western  New  Mexico,  commenced  the  previous  year; 
while  a  fourth  division  commenced  work  In  southern 
Montana,  near  Uozeman. 

Besides  these  four  divisions  engaged  upon  general 
geographic  work,  a  number  of  parties  were  engaged 
upon  special  and  more  detailed  surveys.  Among 
these  surveys  may  be  mentioned  that  of  the  quick- 
silver mining-districts  of  California,  of  the  Silver 
cliff  and  other  mining-districts  of  Colorado,  and  the 
surveys  for  tracing  out  the  shore-lines  of  the  fossil 
lakes 'of  western  Nevada  and  Oregon. 

National  maienmi 

Telegraphic  announccmvnl  of  the  atranding  qf  liirrje 
marine  animaUi.  — A  short  time  ago  the  men  at  the 
different  life-saving  stations  along  the  entire  coast 
were  instructed  by  Supt.  Kimball  to  telegraph  to 
Washington  the  stranding  of  any  large  marine  ani- 
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niikl,  Immediately  upon  Its  occnrrence.  The  flret 
fruit  of  Ibis  excellent  system.  In  tlie  form  of  a  highly 
Interesling  shark,  Brriveil  at  the  Smithsonian  Insti- 
tution on  the  14lh  inst.,  from  Aroasransett,  Long 
Island.  To  indicate  the  importance  which  this  new 
departure  seems  lil<ely  at  once  to  assume,  it  may  be 
itated  that  this  Hrst  specimen,  having  been  exam- 
ined by  Dr.  T.  FI.  Uean,  curator  of  tlie  department 
of  fishes,  proves  to  be  a  species  of  Psendotriacis,  a 
genus  of  which  no  repre»ent.ilive  has  been  hitherto 
recorded  as  occurring  in  llie  western  Atlootlc.  The 
species,  P.  microdon,  to  wliich  the  Amagansett  sharic 
belongs,  was  made  known  in  1867,  by  Capello,  from 
the  coast  of  Portugal. 

Borvan  of  Ethnology. 

CH/r  dmetUnan  in  the  CaAon  de  ChiUj/—The  eth- 
nologic and  archeologic  researches  that  were  begun 
a  few  years  ago  in  the  north-west  were  continued 
during  tlie  present  sea-son  in  that  region  l<nown  as 
the  San  Juan,  principally  in  the  cafions  formed  by 
the  drainage  of  that  river  and  its  tributaries.  The 
examinations  of  ruins  were  conducted  in  CaOon  de 
Chilly  and  some  of  its  principal  side  cafions,  by  Col. 
James  Stevenson;  and  lome  important  and  interest- 
ing discoveries  and  collections  were  made.  About 
forty-flvc  ruined  \  illages  and  dwellings  were  visited, 
many  of  which  were  carefully  explored.  Several  of 
the  more  important  villages  were  surveyed,  and  care- 
ful measurements  tflken,  from  which  to  constnict 
models.  Al>oul  one-fourth  of  the  number  of  ruins 
observed  In  these  caHons  were  situated  so  liigli  up 
In  the  sides  of  the  cliff  walls  as  to  be  inaccessible. 
Those,  however,  from  which  the  finest  specimens 
were  obtained,  and  which  presented  the  most  novel 
features  of  architecture,  were  reached.  One  village, 
in  this  connection,  is  worthy  of  special  mention.  It 
la  located  in  a  side  caOon  of  the  de  Chilly,  about 
twelve  miles  from  its  junction  with  tlie  main  valley. 
The  ruins  occupy  a  space  of  about  000  feet  in  length 
by  an  average  width  of  IS-i  feet.  It  is  located  in  a 
largo  cave-like  opening,  whose  arch  circles  over  the 
village  to  a  lieight  of  about  "iOO  feet.  Some  of  the 
bouse' have  tumbled  completely  down;  others  are  in 
a  partial  slate  of  preservation;  and  n  few  are  so  well 
presoncd  as  to  present  the  whole  plan  of  architec- 
tural ilesisn,  as  well  ns  all  tlie  details  of  the  masonry. 
This  dwelling  showed,  that,  wherever  implements 
were  used  in  its  construction,  they  were  made  of 
stone;  and  no  evidence  appeared  that  the  inhabitants 
had  any  knowledge  of  metal.  Tlie  implements  were 
all  either  of  bone,  stone,  or  wood. 

At  intervals  among  the  ruins  stood  the  walls  of 
four  estufas.  in  a  sufficient  stale  of  nreaervation  to 
enable  one  to  define  vtry  closely  the  character  of  the 
original  structure.  These  were  circular,  but  varied 
quite  essentially  from  estufos  of  the  present  day. 
The  Interior  of  one  of  these  has  a  wide  hand,  laid  on 
In  briglit,  durable  colors,  running  entirely  around 
the  utructure,  resembling  a  Greek  fret,  with  narrow 
bands  above  and  below,  and  with  the  interior  spaces 
^lled  with  curious  artistic  designs.  The  walls  in  the 
r  of  the  ruins  are  literally  covered  with  picture- 
ting,  and  in  every  convenient  spot  may  l>«  seen 
■mall  cnp-likc  cavities  produced  by  sharpening  stone 
Implements. 

In  front  of  the  village  was  found  a  burial  cist,  or 
■rtitlclaily  const  nicte<i  oven-shapetl  pen.  In  which  were 
found  the  remains  of  four  human  skeletons.  The 
manner  and  care  manifested  in  the  burial  of  these 
dead  m.iy  he  taken  a«  a  type  of  the  burial-customs  of 
tli.      ■  ~  '      "  This  ci»t,  or  oven,  was  composed 

of  nes,  and  plaster.     The  diameter  of 

tlt>  ...^itom  is  about  four  feel,  closing  toward 


the  top  in  the  shape  of  a  dome.  The  logs  were  laid 
one  on  the  top  of  the  other,  earth  thrown  up  around 
the  outside,  and  the  interior  heavily  coated  with 
plaster.  The  skeleton*  were  doubled  up  like  mum- 
mies, though  buried  without  being  wrapped  in  cloth 
or  clothing  of  any  kind.  Theae  skeletons  were  se- 
cured, and  brought  to  the  National  museum.  Among 
the  debri*  of  these  same  ruins  were  found  many  ob- 
jects of  dress  and  clothing,  several  kinds  of  mocca- 
sons  or  sandals,  showing  lino  workmanship  and  skill 
In  weaving,  and  many  other  objects  illustrative  of 
the  art,  manners,  and  customs  of  the  cliff-dwellers; 
a  full  account  of  which  will  appear  In  Major  PoweH's 
official  report  from  the  bureau. 

PUBLIC  AND  PRIVATE  INSTITUTIONS. 
Harvard  ooUegs  observatory. 

lyantmUtion  of  anlronamical  (ntelHr/enee.  —  An 
association  of  about  fifty  Kuropean  observatories  has 
recently  been  formed  for  this  purpose,  with  its  head- 
quarters at  the  Koyal  observatory,  Kiel,  Germany, 
directed  by  Prof.  Krucger,  who  has  t.iken  charge  of 
the  business  of  the  associiillon.  Connections  by  cable 
have  been  estabiistied  with  South  America,  South 
Africa,  and  Australia;  and  the  observatory  has  been 
requested  to  co-operate  with  it,  in  the  United  States, 
by  receiving  and  distributing  in  tills  country  the  tele- 
graphic information  sent  frotn  Kiel,  and  by  forward- 
ing to  Kiel  by  telegraph  any  siniiliar  information  of 
importance  collected  from  American  astronomers. 
By  the  courtesy  of  Prof.  Baird,  secretary  of  the 
Smithsonian  institution,  the  function  hitherto  per- 
formed by  the  institution,  of  collecting  and  trans- 
mitting announcements  of  discovery,  has  been  trans- 
ferred to  the  Harvard  college  observatory. 

The  importance  of  the  work  thus  begun  requires 
that  a  special  officer  of  the  observatory  sliould  lie  in- 
trusted with  it.  Mr.  John  Ritchie,  juii.,  has  accord- 
ingly been  appointed  assistant  in  charge  of  this 
service,  and  tlie  details  of  the  proposed  system  are 
explained  by  him  in  a  circular,  which  may  be  hail  on 
application. 

American  astronomers  are  requested  to  send  to  the 
"  Han-ard  college  observatory,  Canibrlilge,  Ma«sa- 
chuselts,"  telegraphic  information  of  discoveries  of 
comets,  asteroids,  or  phenomena  of  any  kind  requir- 
ing immediate  attention.  Arrangements  will  be  mode 
to  refund  the  cost  of  such  telegrams  to  the  senders 
when  tlieir  contents  are  of  importance.  It  is  very 
desirable  tliat  the  messages  should  conform  to  the 
principles  stated  In  Mr.  Hitdile's  circular. 

It  is  intende<l  that  the  distribution  of  information 
In  this  countiy  shall  be  of  such  nature  as  to  he  pro- 
ductive of  the  greatest  possible  benefit,  and  will  be 
of  the  broadest  possible  character.  Discoveries, 
whether  by  .\merican  ustronomers  or  by  foreigners, 
will  be  circulated  through  the  associated  news  com- 
panies, by  special  circulars  of  the  Science  observer, 
and  by  special  telegrams. 


yOTES  AND  2\EWS. 
—  The  National  academy  of  sciences  at  its  lost 
meeting  appointed  a  committee,  of  which  Prof.  C.  A. 
Young  is  chairman,  and  Prof.  J.  U.  C.  Coffin  secre- 
tary, to  arrange  plans  for  observing  the  total  eclipse 
of  .the  sun  of  May  0  nest.  This  eclipse  is  of  unusual 
Importance,  as  the  duration  of  totality  at  its  maxi- 
mum value  is  5  m,  55  sec.  Unfortunately,  the  path 
of  the  shadow  lies  wholly  in  tlie  Pacific  Ocean,  itid 
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there  are  only  n  few  small  i.Mands  from  which  obser- 
vations are  po5^ible.  Mr.  C  H.  Ilockwell,  at  the  re- 
cent meeting  of  the  American  association,  siiiigested 
the  feasibility  of  aeniliiig  an  expedition  to  Caroline 
Island,  which  is  situated  in  latitude  l(i°  south,  and 
longitude  1&0°  west;  and  his  plan  has  been  adopted 
by  the  committee.  A  small  appropriation  of  $5,000 
was  asked  from  Conere<is  to  defray  the  necessary  ex- 
penses, and  forms  one  of  "the  items  In  the  sundry 
civil  bill  now  under  consideration,  with  little  doubt 
of  its  being  granted. 

The  expedition  leaves  New  York  to-day  by  steamer 
for  Callao,  ciVi  Panama.  At  this  point,  through  the 
courtesy  of  the  secretary  of  the  navy,  a  man-of-war 
receives  the  party,  and  conveys  ihera  to  Caroline 
Islaud.  This  is  a  small  coral  Island,  and  said  to  be 
Inhabited  by  a  few  persons.  It  is  near  the  central 
line,  and  will  give  the  observers  a  period  of  about  five 
minutes,  or  a  few  seconds  more,  of  the  total  phase. 

The  members  of  the  party  are  as  follows:  Prof. 
E.  S.  nolden  of  Madison,  Wis.;  Mr.  C.  II.  Rockwell 
of  Tarrylown,  N.V. ;  Prof.  C.  S.  Hastings  of  Balti- 
more; Mr.  E.  D.  Preston,  U.  S.  coast-survey;  Mr.  W. 
Upton,  U.  S.  slgnal-ofBce;  and  Ensign  Brown,  U.  S. 
navy.  The  party  will  be  further  increased  by  two 
English  astronomers  sent  by  the  Royal  society,  who 
will  join  the  expedition  at  Panama. 

The  most  important  observations  planned  are  a 
search  for  intra-inercurial  planets,  spectroscopic  ob- 
servations, and  photographic  work.  The  last  named 
is  wholly  in  the  hands  of  the  English  guests  of  the 
party.  Professor  Hastings  has  planned  the  spectro- 
scopic work,  and  will  use  a  Clinch,  a  4i'n-inch,  and 
a  24-inch  telescope.  The  first  named  is  fitted  with  a 
grating  for  ezamlnation  of  the  chromosphere  before 
and  after  totality,  and  with  a  largo  prism  for  special 
study  during  the  total  phase  of  the  outer  corona. 
The  second  is  provided  with  a  grating,  and  also-  a 
single  prism,  and  Is  designed  for  use  in  studying  the 
relative  lengths  of  lines  reversed  just  before  totality, 
and  the  limits  to  which  the  line  1474  K  can  be  traced. 
The  smallest  instrument  has  a  .30°  prism  of  flint- 
glass  placed  before  its  objective,  and  is  designed  for 
observing  the  relative  heights  and  brightness  of  the 
rings  n^,  n^j,  11  .  Hj,  D,.  and  1474  K. 

The  instrumental  outfit  Includes,  In  addition,  a  &- 
inch  telescope,  a  4-luch  and  a  2i-inch  polarlscopic 
apparatus,  and  meteorological  Instruments  for  study- 
ing radiation  and  other  phenomena. 

It  Is  probable  that  tlie  expedition  will  arrive  at 
Caroline  Island  the  latter  part  of  April.  After  the 
eclipse  the  naval  vessel  will  sail  for  Honolulu,  from 
which  the  party  will  return  via  San  Francisco.  The 
Coast-survey  observer  carries  a  pendulum,  which  will 
be  swung  at  various  points  as  occasion  offers.  The 
chances  of  fair  weather  are  very  good,  and  the  out- 
look for  the  success  of  the  expedition  seems  in  every 
wtyi  to  be  favorable.     It  is  not  iuiown  that  any  other 


expedition  will  l)«  sent  to  observe  the  eclipse;  though 
a  French  expedition  to  observe  at  Flint  Ulund,  which 
Is  near  Caroline  Island,  has  been  planned. 

—  The  American  members  of  the  International 
congress  of  electricians,  which  as.<embled  in  Paris 
In  1S81,  were:  Hon.  Levi  P,  Morion  (American 
minister).  Prof.  G.  F.  Barker  of  Phlludulphia,  Major 
D.T.  Heap,  U.S.A.,  Dr.  Cornelius  Hera,  I.ieut.  T.  C. 
Maclean,  U.S.N.,  and  Prof.  Henry  A.  Bowlaiid  of 
Baltimore. 

The  members  chosen  by  the  U.  S.  goremmenl  to 
represent  them  at  the  Electrical  conference,  held  in 
October,  1SS2,  — of  which  an  accoutit  is  given  in  our 
leading  article,  —  were  Prof.  Henry  A.  Rowland  of 
Baltimore,  and  Prof.  John  Trowbridge  of  Cambridge. 

—  Not  a  few  of  our  younger  scientific  men  will  feel 
a  personal  loss  in  the  recent  death  of  Hon.  Paul  A. 
Chadbourne,  president  of  the  Massachusetts  agricul- 
tural college.  Previously  president  of  the  University 
of  Wisconsin  and  of  Williams  college,  earlier  profes- 
sor at  the  latter  institution  and  at  Bowdoin  college, 
an  instructor  In  chemistry,  materia  medica,  geology, 
botany,  zoology,  and  natural  theology,  he  has  been 
brought  all  his  life  Into  contact  with  young  men,  and 
has  impressed  them  with  his  earnestness.  Occupied 
in  too  many  and  too  varied  puntuits  to  give  his 
strength  to  research,  but  possessed  of  native  powers 
and  intuitive  perceptions  which  would  have  enabled 
bim  to  accomplish  much  In  such  a  field,  he  has  yet 
encouraged  so  many  young  men  in  the  beginning  of 
their  career,  —  men  who  to-d.ay  bold  their  own  in 
American  science,  —  that  his  name  deserves  honor- 
able mention  here.  He  was  a  man  of  intense  activity 
and  diversified  talents;  being  perhaps  equally  known 
as  preacher,  legislator,  lecturer,  and  manufacturer, 
but  best  of  all  as  an  instructor.  He  died  in  bis  six- 
tieth year. 

—  A  course  of  seven  free  Saturday-night  lectures 
at  the  Cooper  Union,  New  York,  commencing  Feb. 
17,  is  announced  as  follows:  Miss  L.  Von  Finkelstein, 
on  Domestic  and  city  life  In  Jerusalem;  Rev.  J.  C. 
Eccleston,  D.D.,  on  Columbus  and  his  companions; 
Dr.  Samuel  Kneeland,  on  the  Sandwich  Islands,  the 
land  of  fire;  the  same  lecturer,  on  Iceland,  the  land 
of  desolation ;  Prof.  H.  L.  Fairchild,  on  Animal  self- 
defence;  the  same  lecturer,  on  Prehistoric  man;  the 
last  of  the  course  by  J.  H.  Wilson,  Esq.,  on  Spain. 
All  the  lectures  will  be  illustrated. 

—  At  a  meeting  of  the  American  philosophical 
society  held  at  Plilladclphia  on  Feb.  21,  the  subject 
of  glacial  motion  was  treated  by  Professors  Lewis, 
Frazer,  and  Lesley;  Prof.  Lewis  discussing  the  vari- 
ous causes  assigned  for  the  extension  and  southward 
flow  of  the  great  glacier.  Prof.  Frazer  recounting  the 
observations  of  Me.isrs.  Peach  and  Homo  on  the 
glacialion  of  Scotland,  and  Prof.  Lesley  giving  an 
amusing  description  of  the  rival  theories  of  British 
glaclatlon  urged  by  different  geologists. 
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—  Prof.  C.  S.  Sargent  of  Harvard  university  has 
In  preparation  a  new  North-American  Sylva.  The 
drnwiii!^  will  be  made  by  Mr.  Charles  E.  Faxon, 
and  the  work  will  be  published  by  the  U.  S.  govern- 
ment. 

—  Th«  latest  numbers  of  the  zeitschrift  of  the  Berlin 
Oesellschaft  fiir  erdkundc  (h.  4  and  5,  xvii.  1882)  con- 
tain papers  un  Rus>ian  surveys  in  IRSl,  by  Ladcmann; 
Haussknecht's  travels  in  Asia  Minor  and  Persia,  by 
H.  Kiepert ;  on  some  Branches  of  the  Amazon,  trans- 
lated from  the  Portuguese  by  W.  Kciss,  with  a  map 
showing  the  great  irregularity  of  the  channel  between 
long.  55°  and  tlO°  W.  Gr.,  and  its  frequent  expansion 
Into  lakes. 

—  One  of  the  tables  at  the  zoological  station  at  Na- 
ples is  occupied  the  present  season,  by  appointment  of 
the  University  of  Cambridge,  Engl.,  by  an  American, 
Miss  Emily  A.  Nunn,  formerly  professor  of  biology 
at  Wellesley  college,  Wellesley,  Mass. 

—  The  Uoletim  da  sociedade  de  geographia  de 
Ltaboa,  1882,  No.  5,  contains  continued  articles  on  the 
Portuguese  possessions  In  eastern  Africa,  translated 
from  CNelll's  observations,  on  Portuguese  colonies 
(No.  XX.,  in  Belgium),  and  on  the  island  of  St.  Nich- 
olas (Cape  Verde);  and  the  results  of  meteorologi- 
cal observations  In  Loanda,  1879-81,  by  Coelho,  from 
which  we  note  the  following  factors.  The  barometric 
pressure  (at  an  altitude  of  fi9  met.)  has  its  maxi- 
mum of  7.'i9  mm.  in  July  or  August,  and  minimum 
755  in  January  or  February;  the  daily  variation  is 
2.7  mm.  The  temperature  averages  23°  C,  varying 
from  19°  in  July  or  August  to  2'>°  or  28°  in  Febru- 
ary, with  an  average  daily  range  of  from  four  to  eight 
degrees;  the  absolute  maximum  is  31°.7,  and  abso- 
lute minimum,  13°.S.  The  relative  humidity  averages 
8S,  and  rarely  falls  below  70.  The  west  wind  is  much 
more  frequent  than  any  other,  and  seems  to  bring 
two  seasons  of  rain,  one  about  December,  and  a 
greater  one  about  April;  but  in  the  three  years  of 
observation  tlie  results  are  very  variable,  1870  giving 
a  total  rain  of  571  mm.,  and  1881  having  only  134. 
From  May  to  October  inclusive,  very  little  rain  falls; 
and  June,  July,  and  August  are  practically  rainless. 
Evaporation  carries  off  about  1.0  met.  of  water  a 
year,  ami  cloudiness  averages  five  in  a  maximum  of 
ten. 

—  Daring  the  last  tourist-season  in  the  Alps,  four- 
teen persons  were  Injured  in  mountain-climbing, 
three  of  them  fatally.  Bohren  of  Grindelwald  was 
•truck  by  lightning  on  tlie  Wetterhom,  and  instantly 
killed.  Notary  v.  Hiitte  of  Bern,  in  attempting  an 
WMnt  of  llie  Wilde  Frau,  had  lowered  a  companion 
by  a  rope  over  a  steep  wall  some  fifteen  feet  high ; 
but  was  severely  hurt  In  jumping  after  him,  and  died 
from  his  injuries.  A  son  of  Surgeon  VValili  of  Bern 
fell  on  the  Niesen,  while  picking  alptnrusen,  and  was 
dead  when  found. 

—  In  October  of  lost  year,  a  society  wat  otganized 


in  Ottawa,  Canada,  called  the  '  Ottawa  microscopical 
society,'  with  J.  F.  Wliitoaves,  Esq.,  F.  G.  S.,  as 
president,  .ind  J.  B.  Tyrrell,  B.  A.,  as  secretary  and 
treasurer.  During  the  winter  p.ipers  Imve  been  read 
and  illustrated  on  the  following  subjects:  Deep-sea 
soundings;  Microscopic  structure  of  rocks;  Some  in- 
sect parasites;  Diatoms;  and  Human  cellular  tissue. 
Tlie  summer  will  be  given  to  collecting,  and  next 
winter  the  society  hopes  to  have  a  large  amount  of 
material  for  study. 

—  An  ingenious  device  for  stirring  np  sluggish  fish, 
as  a  preliminary  to  catching  them  through  the  ice,  is 
mentioned  by  Lansdell  in  his  recent  book  of  travels, 
Throwjh  Siberia,  as  being  employed  by  the  natives 
on  tlie  river  Irtish.  Tlie  process  is  tlierc  specially 
applied  to  the  capture  of  sturgeon,  which  in  winter 
congregate  in  muddy  hollows  in  the  bed  of  the  river, 
where  they  lie  motionless  for  the  sake  of  the  warmth. 
The  fishermen  cut  holes  in  the  ice,  and  set  spring- 
lines  at  them,  and  then  pro<:«ed  to  heat  a  number  of 
balls  of  clay  red  hot,  and  to  throw  them  into  the 
river  below  the  baiu  The  heat  rouses  the  fish,  which 
rise,  swim  up  the  stream,  and  are  caught.  It  would 
be  of  interest  to  determine  by  experiment  whether 
any  of  our  own  food-fishes  could  be  induced  to  take 
bait  by  inciting  them  to  activity  by  uieoua  of  heated 
bricks. 

—  The  Acadian  science  club  baa  been  formed  In 
Nova  Scotia  for  the  encouragement  of  home  study. 
The  '  Acadian  scientist,'  published  at  WoUville,  N.S., 
is  its  official  organ. 

—  There  seems  to  be  a  common  impression  that 
the  nickel  five-cent  piece  was  intended  to  weigh  five 
grammes  and  to  measure  two  centimetres.  The  coin- 
age of  5-cenl  nickel  coins  (nickel  and  copper  alloy) 
was  authorized  by  an  act  of  Congress  May  16,  18(10, 
and  was  begun  during  that  fiscal  year.  The  act  left 
the  shape  and  devices  upon  the  coin  to  the  discretion 
of  the  director  of  the  mint,  subject  to  the  approval 
of  the  secretary  of  the  treasury.  The  weight  of  the 
coin  was  fixed  at  67.16  grains,  or  4,35^  milligrammes, 
with  a  margin  of  2  grains  or  125  milligrammes  each 
way  to  allow  for  accidents  of  coinage.  Three  five- 
cent  nickels  of  the  date  1S66  were  found  to  weigh 
4.828,  4.869,  and  4.020  grammes  respectively.  Two 
of  the  date  1872  weighed  4.006  and  4.9S2.  Seven 
coins  of  different  date^  measured  twenty  and  one-half 
millimetres  within  one-tenth  of  one  millimetre. 

Evidently  there  was  no  intention  to  make  the  coin 
two  centimetres  in  diameter,  nor  to  have  it  weigh 
either  four  grammes  or  five.  It  may  be  remarked 
that  all  the  coins  are  above  the  legal  limit  of  weight 
(4.48  gramme*). 

—  The  National  convention  of  agriculturists  held 
at  the  U.  S.  department  of  agriculture  the  last  week 
of  January  called  together  delegates  from  nearly 
every  state  in  the  union.  The  first  and  second  ses- 
sions (Jan.  23  and  24)  were  devoted  to  a  discussion  of 
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'Agricultural  collides  and  socteties,  and  of  the  general 
-BBbject  of  ngricultiirnl  education.  Papers  were  read 
by  Dr.  O.  C.  Abbott  of  Michigan,  Mr.  Augustine 
Smith,  Hon.  Jno.  A.  King,  Prof.  J.  A.  Holmes  of 
North  Carolina,  and  Hon.  D.  W.  Aiken  of  South 
Coi'olina. 

Animal  industries  were  discussed  on  Jan.  25,  26, 
and  27;  and  papers  were  presented  by  Mr.  R.  Baker  of 
Ohio,  Dr.  James  Law  of  New  York,  Mr.  R.  V.  Gaines 
of  Virginia,  Mr.  T.  D.  Curtis  of  New  York,  Mr.  H. 
B.  Guilcr  uf  Illinois,  Mr.  Ezra  Stetson  of  Illinois, 
Prof.  Wesley  Webb  of  Delaware,  and  Dr.  M.  G.  EU- 
cey  of  Virginia.  Much  Interest  was  manifested  in 
both  of  these  sessions,  and  the  general  discussions 
were  animated  and  interesting.  On  the  29lh,  the 
last  day,  and  the  one  set  apart  for  ibe  consideration 
of  the  cotton  industries,  there  was  a  decided  falling- 
oiT  in  attendance;  many  of  the  delegates  having  left 
for  home  Saturday  night,  the  27th. 

These  conrenlions  which  Dr.  Loring  has  called 
together,  and  which  he  inaugurated  a  year  ago,  have 
been  productive  of  much  good  In  bringing  represen- 
tative agriculturists  Into  cloiier  relations  with  the  de- 
partment. They  indicate  the  desire  of  the  commis- 
sioner to  study  the  wishes  and  opinions  of  the  people 
In  the  management  of  the  department,  and  thus  to 
Increase  its  usefulness. 

—  Advices  received  from  the  U.  S.  consul  at  Mon- 
tevideo, through  the  Department  of  state,  show  an 
alarming  condition  of  aff.iir8  in  parts  of  Uru- 
guay from  the  ravages  of  destructive  locusts.  For- 
eign countries  frequently  apply  thmugh  the  stale 
department  for  copies  of  the  two  reports  of  the 
U.  S.  entomological  commission  on  the  Rocky- 
Mountain  locust;  nml  It  may  be  well  to  announce 
that  they  were  published  under  the  interior  depart- 
ment, and  are  botli  out  of  print.  The  agricultural 
report  for  1377  contains  a  condensed  accoiuit  of  the 
more  practical  chapters  by  Professor  Riley,  and  this 
may  yet  be  obtained  of  the  commissioner. 

—  The  agricultural  committee  of  the  house  has 
agreed  to  report  favorably  a  bill  introduced  by  Mr. 
Anderson  of  Kansas,  which  empowers  (he  President 
to  appoint  nine  commissioners  whose  duty  it  shall  be 
to  Investigate  thoroughly  the  movpmen  Is  of  agricul- 
tural pro<lucts  from  points  of  production  to  their 
final  markets,  the  actual  cost  to  the  common  carrier 
and  his  profits,  and  all  matters  which  practically 
affect  the  (lifTcrence  between  the  prices  received  by 
the  prwluccr  and  those  paid  by  the  consumer. 

—  In  Salusbury's  translation  (p.  7ii)  of  Dialogue 
first  of  Galileo  on  '  His  Systcme  of  the  World,' 
Ififll,  Sagredus  is  made  to  say,  "  You  put  me  in  mind 
of  a  m.in,  who  would  have  sold  me  a  secret  how  to  cor- 
respond, by  means  of  a  certain  sympathy  of  magnetick 
needles,  with  one  that  should  be  two  or  three  thou- 
sand miles  distant;  and  I  telling  him,  that  I  would 
willingly  buy  the  same,  but  that  I  desired  first  to  see 


the  experiment  thereof,  and  that  it  did  sufilce  me  to 
make  it,  I  being  In  one  chamber,  and  he  in  the  next, 
he  answered  me  that  in  so  small  a  distance  one  could 
not  so  well  perceive  the  operation;  whereupon  I 
turned  him  going,  telling  him  that  I  h.id  no  mind  ai 
that  time  to  take  a  journey  unto  Grand  Cairo,  or  to 
Muscovy,  but  that  if  be  would  go  himself,  I  would 
perform  the  other  part,  staying  in  Venice." 
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SPENCER   FULLERTON  BAIRDA 

The  ancestors  of  the  present  secretary  of 
the  Smithsonian  institution  were  of  Knglish, 
Scotcii.  .'ind  ( Icrinnn  origin.  The  grandparents 
were  Samuel  IJnird  of  Pottstown,  Penn.,  and 
Rebecea  Potts.  Thuir  son  Sumuel  was  a  law- 
yer estaMishod 
at  Rending. 
Penn.,  whero 
Spencer  Knllcr- 
tou  Bairti  was 
born  Feb.  'i. 
1823.    llisgreat- 

indfatlier  on 
lis  mother's 
side  was  the 
Rev.  E 1  i  h  u 
Spencer  of 
Trenton,  whose 
pulpit-eloquence 
during  the  war 
for  independ- 
ence brought 
biro  the  honor  of 
having  a  price 
set  on  his  head 
by    the    Britis 

vemtnent. 

Samuel  Baird 
was  a  man  of 
fine  culturi'.  a 
strong  thinker, 
close  observer, 
and  lover  of 
nature  and  out- 
of-door  pursuits. 
He  died  in  ls:i,3;  but  his  children,  especially 
his  sons  William  and  .Spencer,  were  largelv  in- 
fluenced by  their  father's  tastes,  and  oarh"  began 
the  collection  of  specimens  in  natural  history. 
They  worked  together;  and  there  are  still,  in 
the  museum  at  Washington,  specimens  of  birds 
prepared  by  these  boys  fort3"-five  years  ago, 

'  For  the  porlmll  of  rrofeMor  n»lrd,  liure  gtren,  8ciSMrK  la 
•bud  U>  tlio  liberality  of  Ibr  Kbolu-cngiaving  coiop*ny  u( 
K«w  Tork. 

No.  t.  —  I8SI. 


by  a  8imj)le  pi-ocess  of  evisoemtion,  and  then 
of  stuffing  the  borly-cavities  with  cotton  and 
arsenical  soap.  The  older  brother  entered 
the  legal  profession,  and  at  the  time  of  his 
death,  in  I.S72,  was  U.  S.  collector  of  internal 
revenue  at  Reading. 

The  younger  continued  his  studies  and  nat- 
ural history  pui-suits  without  interruption.    He 

entered  Dickin- 
son college  in 
Im;!(>,  when  onl3* 
tlilrleen  years 
old,  and  was 
-iradualed  in 
IHIO.  He  after- 
ward carrieti  on 
some  studies  in 
medicine,  but 
never  formall}' 
lompleted,  the 
i-ourae.  and  re- 
<eivod  his  de- 
:jree  of  M.D. 
Iionoris  causa. 
His  early  inter- 
'•9t  in  natural 
history  was 
teadily  encour- 
aged and  fos- 
tered. He  was 
not  comi)elled 
into  a  profes- 
;«ion,  but  al- 
lowed to  exer- 
cise the  fullest 
fVcedom  in  re- 
searches and 
collections.  A 
strong  stimulus  was  in  the  friendship  of  Audu- 
bon, which  he  formed  as  early  as  183H,  while 
he  was  still  a  student  in  college.  He  was  only 
prevented  by  ill  health  iVom  accominiuying 
Audubon  as  his  secretary  on  his  six-months* 
expedition  to  the  Yellowstone  in  184<».  The 
older  naturalist,  in  1H42,  gave  the  younger 
the  greater  part  of  his  collection  of  birds,  in- 
cluding most  of  his  t^-pes  of  new  species.  It 
was  in  these  early  years,  also,  that  he  formed 
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lifelong  frienriships  and  associntioiis  with 
George  N.  Lawrence,  John  Cassin,  John  G. 
Morris,  Thomas  M.  Brewer,  and  S.  S.  Ualde- 
man. 

In  1846  he  was  chosen  professor  of  natural 
histor}'  in  Dickinson  college,  and  the  next  year 
accepted  the  addition.<kl  work  of  chemistry.  He 
'remained  in  this  position  until  1850,  declining 
a  call,  which  he  received  in  1848,  to  a  corre- 
sponding chair  in  the  University  of  Vermont. 
His  college-work  included  instruction  of  the 
seniors  in  physiologj-,  of  the  sophomores  in 
geomctrj',  and  of  the  freshmen  in  zoology ; 
but  the  period  was  one,  also,  of  great  activity 
in  collection  and  research,  and  in  the  begin- 
ning of  his  extensive  publications.  He  found 
time  to  carrj-  on  the  work  begun  in  previous 
years,  and  to  make,  in  summer,  extended  col- 
lecting cx{)editions  to  the  Adiroudacks  in  1X47  ; 
to  Ohio  in  1848,  to  collect,  in  company  with 
Dr.  Kirtland,  from  the  original  localities  of  the 
types  of  the  fishes  described  by  him  in  his 
work  on  the  fishes  of  Ohio  ;  to  the  mountains 
of  Virginia  in  1849  ;  and  to  Lakes  Champlain 
and  Ontario  in  1850.  His  fine  physique  and 
consequent  capacity  for  work  is  doubtless  due 
in  part  to  his  out-door  life  during  these  years. 
In  1843  he  made  pedestrian  collecting-tours, 
the  length  of  which  was  over  2,200  miles. 

Ttie  first  printed  paper  whicli  bears  his 
name  is  a  description  of  two  new  species  of 
fl3'-catcher8,  which  was  published  in  the  Pro- 
ceedings of  the  Philadelphia  acaderaj-  of  nat- 
ural sciences  in  184.S.  As  early  as  1816 
he  was  engaged  in  the  preparation  of  a 
sj'nonymy  of  North- American  birds  ;  and  the 
next  year  he  met  Agassiz,  just  arrived  from 
Switzerland  with  Desor  and  Girard.  Then, 
or  shortly  after,  was  projected  the  work  of 
Agassiz  and  Baird  on  The  fresh-water  fishes 
of  the  United  States,  which  w.as,  however, 
never  publishe<l ;  although  a  number  of  illus- 
trations, and  some  pages  of  text,  were  elabo- 
rated. Just  before  leaving  Dickinson  college, 
he  undertook  his  first  con8idcraV)le  litcrurj- 
work, — that  of  translating  and  editing  the 
text  for  the  Iconographic  encyclopaedia,  which 
was  an  English  version  of  Heck's  Bilder-atlas, 


published  in  connection  with  Brockhaus's 
Convcrsations-lexikon. 

The  work  which  he  bad  already  done  had 
called  attention  to  his  scientific  qualifications  ; 
and  in  1860,  upon  the  urgent  recommendation 
of  the  late  George  P.  Marsh,  he  was  invited 
to  Washington  as  assistant  secretary  of  the 
Smitlisonian  institution,  where  he  has  ever 
since  remained,  succeeding  to  the  secretaryship 
in  May,  1878,  upon  the  death  of  Professor 
Henry.  The  institution  was  then  just  issuing 
the  first  volume  of  its  Contributions,  and  was 
in  the  first  years  of  its  organization.  The 
main  duty  of  the  assistant  secretary  was  the 
development  of  the  natui'al-history  collections. 
The  only  specimens  in  possession  of  the  insti- 
tution at  the  time  of  Professor  Baird 's  arrival 
were  a  few  boxes  of  minerals  and  plants. 
Professor  Baird  deposited  his  own  already 
extensive  collections,  and  these  formed  the 
nucleus  of  the  .Smithsonian  museum.  The 
collections  of  the  Wilkes  exploring  expedition, 
which  constitute  the  legal  foundation  of  the 
United  States  national  museum,  were  at  that 
time  under  the  charge  of  the  National  insti- 
tute ;  and  although,  by  the  act  of  incorpora- 
tion, the  Smithsonian  institution  was  the  legal 
custo<liau  of  the  '  National  cabinet  of  curiosi- 
ties,' it  was  not  until  1857  that  the  regents 
finally  accepted  the  trust,  and  the  national 
museum  was  definitely  placed  under  the  con- 
trol of  the  Smithsonian  institution,  and  trans- 
ferred to  its  building.  Until  this  time,  Con- 
gress had  granted  no  funds  for  the  support  of 
the  Smithsonian  cabinets,  and  the  collections 
had  been  acquirctl  and  cared  for  at  the  expense 
of  the  endowment  fund.  They  h.id,  however, 
become  so  largo  and  inipoi-tant  in  18.t7,  that 
the  so-called  national  collections  at  that  time 
acquired  were  small  in  comparison. 

The  national  museum,  then,  had  a  double 
origin.  Its  actual,  though  not  its  legal,  nucleus 
was  the  collection  gathered  in  the  Smithsonian 
building  prior  to  1857.  Its  methods  of  admin- 
istration, which  were,  in  fact,  the  very  same 
that  had  been  developed  by  Professor  Baird 
as  early  as  1845,  when  forming  a  cabinet  in 
Carlisle,  are  those  which  are  still  in  use,  and 
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have  stood  the  test  of  tliirty  years  without  «ny 
necessity  fur  modification.  In  ail  tills  work 
Professor  Bnird  and  Professor  Henry  worked 
in  tiarmony ;  and  Professor  Bainl.  since  liis 
eaccossioii  to  tlie  secretarysliip,  has  carried 
forwartl  the  same  general  system. 

The  growth  of  the  museum  has  been  very 
largely  due  to  the  scientific  explorations  which 
have  been  organized  by  the  Smithsonian  insti- 
tution. The  first  grant  ever  made  by  the  in- 
stitution for  scientific  exploration  and  research 
was  in  1818,  to  S.  F.  Bainl,  for  the  explora- 
tion of  the  bone-caves  and  the  local  natural 
history  of  south-eastern  Pennsylvania.  The 
dire<:tiou  of  these  explorations  came  al  once 
under  the  duties  of  the  assistant  secretary, 
and  remaine<l  throughout  under  his  imme- 
diate care.  In  his  reports  to  the  secretary, 
published  year  by  year  in  the  annual  reports 
of  the  institution,  will  be  found  the  only  sys- 
tematic record  of  government  explorations 
which  has  ever  been  prepared.  The  policy  of 
the  institution  has,  as  is  well  known,  always 
Lbecn  to  do  such  work  ns  no  other  institution 
ras  able  or  willing  to  undertake.  From  1850 
lo  1860  several  extensive  government  expedi- 
tions were  sent  to  the  western  territories  :  and 
it  became  the  duty  of  Professor  Baird  to  enlist 
the  sympathies  of  the  commanders  of  these 
expeditious  in  the  objects  of  the  institution,  to 
supply  them  with  all  the  appliances  for  collect- 
ing, as  well  as  the  instructions  for  their  use. 
In  most  cases,  also,  he  organized  the  natural- 
historj-  parties,  nominated  the  collectors,  em- 
ployed and  supervised  the  artists  in  the  prepa- 
ration of  plates,  and  in  many  instances  edited 
the  zoi'jlogieal  portions  of  the  reiwrts.  The 
fitting-out  of  such  expeditions  was  only  a  small 
partof  the  work.  From  the  beginning  until  now 
there  have  been  thousands  of  private  collectors 
who  have  derived  their  materials,  their  litera- 
ture, and,  to  a  considerable  extent,  their  en- 
thusiasm, fVom  the  Smithsonian  institution. 
The  Smithsonian  '  instructions  to  collectore,' 
which  has  passed  through  several  large  edi- 
Uons,  and  many  s|)ecitic  circulars  of  a  similar 
character,  were  prepared  by  Professor  Baird 
in  connection  with  this  department  of  his  work. 


In  addition  to  this,  the  assistant  secretary 
had  from  the  outset  the  charge  of  certain 
departments  of  the  routine  work  of  the  insti- 
tution, The  system  of  intorniitional  exchanges, 
for  instance,  which  had  lieen  one  of  the  leading 
objects  of  the  Smithsonian  institution,  was 
organizetl  by  him  in  its  main  details.  Already, 
in  connection  with  his  private  cnter|)rises,  hi' 
had  developed  a  .somewhat  extensive  system  of 
exchanges  with  Eurojiean  and  Americ.in  corre- 
spondents ;  and  the  methods  thus  developed 
were  expanded  for  the  wider  needs  of  the  insti- 
tution. His  first  task,  after  entering  upon  bis 
duties,  was  to  distribute  the  second  volume  ol 
the  '  Smithsonian  contributions  to  knowledge  ; ' 
and  his  hand  may  be  .seen  in  all  the  subsequent 
operations  of  this  department ;  for  the  active 
oversight  which  he  gave  to  the  collecting 
and  distributing  work  of  the  institution  has 
uot  prevented  him  from  continuous  literary 
work.  The  extent  of  his  contributions  to 
science  and  scientific  literature  will  bo  more 
readily  seen  after  the  publication  of  a  bibliog- 
raphy of  his  writings,  which  is  now  in  press, 
and  will  soon  be  issue<l  as  one  of  the  bul- 
letins of  the  national  museum.  The  list  ot 
his  works  is  complete  up  to  the  end  of  the 
year  1882,  ami  contains  1,003  titles.  Of  this 
number,  775  are  brief  notices  and  critical 
reviews  contributed  to  the  Annual  record  of 
science  and  industry  while  it  was  under  his 
eilitorial  charge,  31  are  reports  relating  to  the 
work  of  the  Smithsonian  institution,  7  are 
reJ)orts  as  commissioner  of  fisheries,  25  are 
schedules  and  circulars  offlciall}-  issued,  and 
25  are  volumes  or  papers  edited.  Out  of  the 
remaining  200,  the  majority  are  original  con- 
tributions to  scientific  literature.  Among  the 
most  elaborate  of  his  original  memoirs  are  the 
Catalogue  of  North-American  ser{)ents  (1853), 
the  Mammals  of  North  America  (1854),  the 
Birds  of  North  America  (1858),  the  Review 
of  North-American  birds  (1864-66),  the  Dis- 
tribution and  migrations  of  North-American 
birds  (18C5),  and  a  History  of  North-American 
birds,  in  connection  with  Thomas  M.  Brewer 
and  liobert  Bidgway  (1874).  From  1870  to 
1878  he  was  scientific  editor  of  the  periodicals 
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published  hy  Hnrper  &  Brothers,  and  also  edited 
their  yearly  cyclopaedia  of  science  entitled  the 
Annual  record  of  science  (ind  industry. 

Some  idea  of  the  scope  of  Professor  Baird's 
work  appears  from  the  fact,  that,  of  the  total 
number  of  p.ipers  enumerated  in  the  forthcom- 
ing bibliographical  list,  73  relate  to  mammals, 
80  to  birds.  45  to  reptiles,  431  to  flshes.  Gl  to 
invcrteltnites  (chiefly  in  the  fonn  of  reviews), 
IC  to  plants,  88  to  geographical  distribution, 
46  to  geology,  mineralogy,  and  paleontology, 
4.'>  toantiiropology,  31  to  industry  and  art.  109 
to  exploration  and  travel.  While  the  number 
of  new  species  descrilied  does  not  necessarily 
afToril  any  clew  to  the  value  of  tiie  work  ac- 
complislied,  it  may  be  referred  to  as  an  indi- 
cation of  the  pioneer  work  it  was  necessary  to 
do,  even  in  so  prominent  a  group  as  that  of 
the  vertebrates.  Among  mammals  there  may 
be  noted  49  ;  birds,  70  ;  reptiles,  186  ;  fishes, 
56.  Forty-nine  of  two  hundred  and  twenty,  or 
nearly  one-fourth  of  tlie  mammals  discussed  in 
the  Mammals  of  North  America,  were  then  de- 
scribed for  the  first  time. 

In  1871  Professor  Baird  was  ap{)ointed  by 
President  Grant  to  the  position  of  U.  S.  com- 
missioner of  fish  and  fisheries,  —  an  unsalaried 
office,  to  the  duties  of  which,  for  eleven  years, 
he  has  devoted  n  large  portion  of  iiis  time. 
The  literary  product  may  be  seen  in  the  seven 
volumes  of  reports,  and  two  of  bulletins,  issued 
by  the  commission  ;  but  the  scientific  results 
in  research,  and  the  economic  results  in  stimu- 
lating a  great  industry,  are  ditHcult  to  measure. 
Tliere  has  been  a  systematic  investigation  of 
the  waters  of  the  United  States,  and  the  bio- 
logical and  physical  problems  which  they  pre- 
sent ;  an  examination  of  the  methods  of  fish- 
eries, past  and  present,  and  the  statistics  of 
production  and  commerce  of  fishery  products ; 
and  an  introduction  and  multiplication  of  useful 
food-Hshes  throughout  the  country,  esijecially 
in  waters  under  the  jurisdiction  of  the  general 
government,  or  those  common  to  several  st.ntes. 
The  eommission  is  an  admirable  illustration  of 
the  application  to  practical  purposes  of  sound 
science. 

The  value  set  upon  Professor  Baird's  sci- 


entific nttaiunienis  i*  iniijcated  by  trie  various 
positions  of  trust  to  which  he  has  been  called, 
and  the  recognition  which  he  has  received  from 
learned  bodies.  In  1850  and  IS.")!  he  served 
OS  permanent  secretary  of  the  American  asso- 
ciation for  the  advancement  of  science.  In 
187G  he  served  as  one  of  the  Government 
board  of  commissioners  to  the  international 
exhibition  at  Philadelpliia,  and  was  also  a 
member  of  the  international  jnry.  In  1877  he 
was  present  as  advisorj-  counsel  at  the  sessions 
of  the  Halifax  fishery  commission,  and,  since 
1878,  has  been  one  of  the  trustees  of  the  Cor- 
coran gallerj-  of  art  in  Washington  ;  he  has  been 
president  of  the  Cosmos  club,  and  for  many 
years  a  trustee  of  Columbian  university.  In 
1856  he  received  the  degi-ee  of  doctor  of  physi- 
cal science  from  Dickinson  college,  and  in  187.5 
that  of  doctor  of  laws  from  Columbian  uni- 
versity-. Ue  was,  in  1878,  awarded  the  silver 
medal  of  the  Acclimatization  society  of  Mel- 
Iwurne  ;  in  1879,  the  gold  medal  of  the  Soci^t^ 
d'acclimatation  of  France ;  and,  in  1880,  the 
'erster  ehrenpreis'  of  the  Internationale  fiseherei 
ausstellung  at  Berlin,  the  gifl  of  the  emperor  of 
Germany.  In  187.5  he  received  from  the  king  of 
Norway  and  Sweden  the  decoration  of  '  knight 
of  the  royal  Norwegian  order  of  St.  Olaf." 

He  was  one  of  the  earliest  members  of 
the  National  academy  of  sciences,  and  has 
for  many  years  been  n  member  of  its  coun- 
cil. Besides  honorary  relationship  to  many 
scientific  societies  in  the  United  States,  he 
holds  a  foreign  membership  in  the  Linnnean 
swiety  and  the  Zoological  society  of  London, 
and  a  corresiwnding  membership  iu  the  K.-k. 
zoologisch - botanisclie  gesellschaft  (Vienna), 
the  Sociedad  de  geographia  (Lisbon),  the 
New-Zealand  institute,  the  Koninklijke  natuur- 
kundige  vereeniging  in  Nederlandsch-Indie 
(Batavia),  the  Magyar  tudomanyos  akademia 
(Budapest),  the  Soci6l4  nationale  des<ecionces 
natnrelles  (Cherbourg) ,  tlie  Academia  Leopol- 
dino-Carolina  naturae  curiosorum  (Jena),  the 
Naturforschende  gesellschaft  (Halle),  the  Na- 
turhistorische  gesellschaft  (Nuremberg),  the 
Geographical  society  of  Quebec,  the  Deutsche 
fiseherei  verein  (Berlin). 
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METEOR  re  AND  TERRESTRIAL  ROCKS. 

An  iinavoir1ablt>  delay  in  the  completion  of 
the  plftte8  of  a  work  to  be  published  in  the 
memoirs  of  the  IMiiseiiin  of  comparative  zoologj- 
has  rendered  it  advisable  to  publish  in  advance 
a  brief  abstract  of  some  of  the  results  thus  far 
obtained.  The  work  will  contain  descriptions 
of  the  microscopic  characters  of  meteorites 
and  the  idlied  rocks  ;  their  classification  ;  col- 
lected and  arranged  chemical  analyses ;  a  dis- 
cussion of  the  jirinciples  of  classification  ;  the 
origin  of  rocks  ;  the  present  and  past  slate  of 
the  earth  in  its  bearings  upon  petrography, 
etc. 

The  previous  delays  in  the  publication  of 
this  vork  have  been  owing  to  other  labors,  a 
change  of  plan  greatly  extending  its  scope, 
and  the  fact  that  work  of  the  proposed  char- 
actor  is  vastly  more  ditlicult  than  simply 
'  pigeon-holing '  rocks  in  different  species, 
according  to  the  minerals  they  happen  to  con- 
tain. 

The  results  which  it  is  desired  to  present 
here  are  as  follows  :  — 

1 .  Petrographical  research  demands  a  former 
liquid  globe,  and  one  whose  interior  portions 
are  either  now  liquid,  or  in  such  a  condition 
that  they  can  readily  become  so. 

2.  That  the  interior  of  the  earth  is  now 
probably  liquid,  is  shown  not  onlj-  from  petro- 
graphical and  geological  research,  but  also  by 
tlie  fact  that  the  best  and  more  recent  observa- 
tions either  prove  or  render  it  probable  that 
iron  and  such  rock  materials  as  are  believed  to 
compose  the  fn/ra-sedimentarj'  portion  of  the 
earth  are  lighter  when  hot-solid,  at  or  near  the 
melting  point,  than  they  are  at  about  the  same 
tem|>erature  when  liquefied.  Hence,  according, 
to  Thomson's  law,  pressure  lowers  their  fusing 
pouit,  instead  of  raising  it. 

3.  No  sinking  of  the  earth's  crust  to  the 
centre  could  take  place  ;  for,  since  the  interior 
is  heterogeneous,  the  crust  on  sinking  would 
meet  with  material  of  higher  specific  gravity, 
the  heat  imparted  to  the  sinking  matter  would 

iiise  it  to  grow  lighter,  and  the  viscositj-  of 
be  material  still  liquid  would  retard  its  descent. 

4.  All  80-callt'd  physical  and  mathematical 
demonstrations   of  the   earth's    solidity    have 

tntieen  base<l  on  certain  hypothetical  globes  of 
mUke  constitution  with  the  earth  ;  and  hence 
have  not  the  slightest  application  to  it,  bat  to 
the  hy|K)tlielicnl  globes  only. 

!i.  All  rocks  originally  came  from  the  cool- 
^iog  molten    material   of  the   globe,    and    the 
lieraical  and  sedimentary  rocks  have  resulted 
k'om  the  disintegration  of  that  material. 


6.  All  eruptive  or  volcanic  (including  plu- 
tonic)  rocks  were  derived  from  material  which 
either  hud-  never  solidified,  or  had  been  i-e- 
liqnetied  ;  but  they  were  not  derived  from  sedi- 
mentary or  chemical  deposits. 

7.  In  thp  shrink.ige  and  fracturing  of  the 
earth's  crust,  the  depression  of  any  portion 
into  the  still  molten  interior  would  naturally 
displace  and  cause  the  heavier  liquid  to  over- 
flow, just  as  the  fracturing  and  depresMon  of 
ice  causes  the  heavier  water  to  overflow  it. 

S.  Water  is  the  accident  of  an  eruption,  and 
is  not  the  cause.  It  is  met  by  the  lava  on  its 
way  to  the  surface,  but  is  not  the  cause  of  the 
advance  towards  that  surface.  Hence  it  is 
probable  that  explosive  volcanic  action  has  be- 
come more  common  in  recent  times,  while 
quiet  outflows  were  more  abundant  in  past 
ages. 

9.  Regions  of  crystalline  rocks  are.  as  a 
rule,  regions  in  which  eruptive,  or  mixed 
eruptive  and  sedimentary,  agencies  have  pre- 
vailed, and  are  of  every  geological  age, — 
meaning,  b_v  eruptive  agencies,  the  original 
and  secondary  reguUs  of  a  cooling  globe,  in- 
cluding thermal  waters.  Metamorphism  is  even 
more  common  in  eruptive  than  in  sedimentary 
rocks. 

10.  The  original  rook-materials  of  the  uni- 
verse are  the  same,  from  whatsoever  region 
they  come,  and  the  same  principles  should  be 
employed  in  classifying  them  ;  while  the  classi- 
fication, to  be  natural,  ought  to  express  their 
relationships. 

11.  A  natural  clossiScation  of  rocks  should 
be  based  on  all  their  characters  taken  as  a 
whole.  It  must  be  an  empirical  one,  as  in 
zoology  and  botany ;  and  ascertained  by 
studying  all  known  forms,  and  arranging  them 
according  to  their  petrological,  lilhological, 
and  chemical  characters,  —  taking  the  rocks  as 
a  whole,  and  considering  all  their  relations. 

12.  The  present  received  classifications  of 
rocks  are  artificial,  based  on  part  of  the 
characters  to  the  exclusion  of  others ;  they 
correspond  to  the  Linnean  artificial  iKttanical 
classification,  and  hold  about  the  anme  rela- 
tions to  a  natural  classification  of  rocks  as  that 
does  to  the  natural  classification  of  plants. 

1.3.  The  great  mass  of  rocks  separated  from 
one  onother  as  distinct  species  in  these  classi- 
fic.itions  are  mere  varietid  forms  of  certain 
definite  natural  species,  —  the  variation  owing 
to  alteration,  or  to  some  little  change  in  con- 
ditions. 

Distinction  should  be  made  between  superfi- 
cial weathering  and  the  chemical  and  molecular 
changes  that  go  on  in  all  eruptive  rocks  after 
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consolidation  «nd  exposure  to  the  action  of 
infiUrnting  waters :  tiiat  is,  chnnges  in  tho 
rock-mass  as  a  wiiolc ;  a  change  from  an  un- 
stable to  a  more  stable  condition,  —  a  loss  of 
energy. 

14.  The  original  or  ernptive  rocks  of  the 
universe  form  a  conlinuons  series  from  tlie 
most  basic  to  the  most  acidic ;  but  for  con- 
venience llicy  arc  to  be  dindcd  into  detinite 
species  or  groups. 

1.5.  The  preixjudorance  of  characters,  and 
not  the  |)resence  or  absence  of  ai)3-  one  mineral, 
ought  to  decide  the  place  of  any  rock  in  the 
system,  yet  tho  latter  is  the  fundamental  basis 
of  the  received  lithological  classifications.  The 
original  characters  of  the  rock  ought  to  hold 
priority  in  classification  over  any  secondary 
characters. 

16.  Geologic.'d  age  has  no  bearing  on  classi- 
flcation,  beyond  this :  that  the  older  the  same 
rock  is,  under  like  conditions,  the  greater  is 
its  alteration.  The  greater  number  of  the  so- 
called  rock-species  of  pre-tertiarv  age  are  the 
altered  forms  of  rocks  which  were  once  identi- 
cal with  terti.iry  and  modern  rocks. 

17.  A  natural  classification,  in  its  broader 
applications,  can  be  employed  in  tho  field  as 
well  as  in  the  laboratory ;  for,  as  a  rule,  all 
the  characters  of  rocks  are  so  related  to  one 
another,  that  from  one  set  the  others  can  be 
inferred  with  a  fair  degree  of  accuracy. 

18.  When  complete  (bausch)  analyses  are 
made  of  typical  rocks,  rock-species  are  be- 
lieved to  have  in  their  broader  features  certain 
limits  of  chemical  composition  outside  of  which 
the  normal  forms  rarely  go,  and  inside  of 
which  the  normal  forms  of  other  species  rarelj' 
oome ;  but  the  mincralogical  composition  is 
more  or  less  unstable  and  variable,  depending 
upon  alteration  and  other  conditions  to  which 
the  rock  has  been  subjected.  The  chemical 
relations  of  rocks  would  be  much  better  shown 
if  the  percentages  were  expressed  in  terms  of 
the  elements,  instead  of  their  compounds. 

19.  All  rocks,  except  meteoritic  and  recent 
volcanic  ones,  are  more  or  less  nlterwl ;  and 
it  is  from  these  altered  rocks  that  the  received 
classifications  and  the  principles  of  classifica- 
tion have  been  chiefly  based  in  Europe,  —  im- 
alteved  rocks  being  apparently  limited  there  to 
the  few  active  volcanoes, 

20.  Frjigmcntal  or  derived  rocks  should  be 
cla8se<l,  us  far  as  possible,  under  the  rocks 
from  which  they  were  derived. 

21.  The  relation  of  a  rock  to  its  associated 
rocks  in  the  field  is  the  principal  criterion  for 
determining  its  origin.  This  is  especially  the 
case  in  the  altered  rocks. 


As  examples  of  my  meaning,  it  may  be 
pointed  out  that  the  gabbros  are  here  regnrdefi 
as  basaltic  rocks  lying  near  the  poridotitcs ; 
melaphyrs  anddiabases  are  priueipally  altered 
basalts,  but  some  rocks  so  classed  are  al- 
tered andesites ;  the  [>orphyritcs,  principally 
altered  and  older  andesites,  but  part  are  more 
acidic  rocks :  the  propylites,  with  few  excep- 
tions, are  andesites  which  are  loss  .'Utered  and 
younger  than  the  i^orphyrites ;  diorites,  more 
or  less  altered  forms  of  basalts,  andesites, 
etc.  :  the  quartz  porphyries  and  felsitea,  prin- 
cipally old  rhyolitcs ;  the  nevadite  is  largely 
a  vitreous  rock,  and  belongs  rather  with  the 
trachytes  than  with  the  rhyolites  ;  kersantoa, 
to  the  gabbros ;  minctte,  parti}-  to  the  basalts 
and  partly  to  more  aciiJic  rocks  ;  the  augite 
porphyries,  partly  to  the  basalts  and  partly  to 
the  andesites ;  the  phonolitos,  partly  to  the 
trachytes,  and  partly  to  the  andesites ;  and 
so  on.  Many  schistose  rocks  are  also  formed  , 
by  the  alteration  of  eruptive  rocks. 

The  position  to  which  any  rock  should  be 
assigned  depends  upon  its  affinities;  and.  in 
the  above,  the  determination  is  based  on  such 
sjiecimens  as  have  been  seen,  which  had  been 
named  by  other  lithologists.  It  is  not  intended 
to  claim  that  every  rock  called  by  a  particular 
name  belongs  in  the  position  here  assigned 
that  name. 

In  applying  the  principles  and  methods  given 
here,  in  the  bulletin  of  the  Museum  of  com- 
parative zoology,  and  in  the  proceedings  of 
the  Boston  society  of  natural  history,  the 
writer  has  been  led  to  classify  the  meteor- 
ites and  the  large  but  compar.itivel^-  unknown 
scries  of  terrestrial  rocks  that  are  more  basic 
than  the  basalts,  as  follows  :  — 
■  1.  Siderolite.  —  In  this  species  or  group  are 
included  a  series  of  rocks  composed  chiefly  of 
iron,  cither  native  or  in  its  secondary  states, 
with  or  without  nickel,  schreibersite,  pyrrho- 
tite,  graphite,  etc.  It  includes  all  masses  of 
iron  or  iron-ore  that  have  fallen  as  meteorites, 
those  that  can  be  shown  to  be  original  or 
eruptive  portions  of  the  earth,  or  directly  de- 
rived fW)m  them;  i.e.,  fragmcntal  lieiwsits. 
No  veins  or  chemical  deposits  of  iron-ore  aro 
included.  The  analyses  of  this  species  are 
imperfect ;  for  they  do  not,  as  a  rule,  convey 
an  idea  of  the  composition  of  the  rock-mass, 
but  rather  of  the  component  miner-als,  espe- 
cially of  the  iron.  It  is  much  as  if  a  chemist 
should  analyze  magnetite  from  basalt,  granite, 
and  rhyolite,  and  then  consider  his  analyses 
as  typical  of  the  rocks  from  which  they  were 
taken.  When  a  larger  number  of  analyses 
have  been  made,  showing  the  composition  of 
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liit'Sf  rocks  .19  .1  whole,  it  is  possible  tliiit  they 
can  be  divided  into  more  than  one  species. 
As  the  analyses  stand,  the  rock  is  composed 
of  iron,  either  native  or  combined,  with  or 
without  varying  amounts  of  nickel,  cobalt, 
tin.  copper,  sulphur,  titanum,  phosphorus, 
silica,  graphite,  etc.  The  specific  gravity  is 
high.  The  presence  of  graphite  shows  that 
it  is  not  of  organic  origin  in  this  case. 

Many  of  the  so-called  jneti'oric  irons  are 
proliably  of  t*'rrestriftl  origin,  and  their  cnvi- 
roniiieiit  ouglit  to  be  carefully  studied.  The 
WiedtuanstaMien  figures  are  in  some  measure 
paralleled  by  the  leucoxene  and  cleavage 
structure  of  titaniferous  and  magnetic  iron  in 
diabases,  etc. 

The  name  '  siderolite '  was  formerly  given 
by  Maskelyne  to  the  species  to  which  G.  Rose 
had  previously  given  the  name  '  pallasite ' ; 
hence,  since  the  latter  has  the  prior  right,  it 
is  hoped  th.it  Maskelyne  will  allow  the  trans- 
ference of  the  term  •  siderolite  '  as  his  own,  to 
this  species,  to  which  it  most  properly  belongs, 
since  its  individuals  are  emphatically  rocks  of 
iron. 

2.  Pallasite. — This  8|)ecies  is  formed  from 
kseries  of  rocks  of  like  origin  to  the  preceding  ; 
ind  the  structure  is  that  of  a  sponge-  or  semi- 
sponge-like  mass  of  iron,  either  native  or  sec- 
ondary, holding  silicates.  The  iron  has  the 
associations  usual  in  siderolite ;  and  this  as- 
sociation holds  good  wherever  the  iron  occurs 
in  meteorites,  and  prohalily  on  more  careful 
study  will  be  found  to  hold  good,  to  a  great 
extent,  in  terrestrial  rocks.  The  silicates  are 
principally  olivine  alone,  or  in  association  with 
eiistatite  and  diallage.  More  rarely  feldspar 
and  other  silicates  occur.  There  are  but  two 
or  three  complete  analyses  of  the  pallasites 
that  can  be  regarded  of  value  ;  Joy's  r.4mer. 
joum.  *c.,  1864  (2)  xxxvii.  243-248]  being 
the  best  yet  made.  The  silica  increases  in 
amount,  up  to  some  30%,  averaging  about 
20%,  with  variable  quantities  of  magnesia, 
rarely  exceeding  24%  ;  while  the  remaining 
constituents  are  chiefly  irou  and  its  associates. 
8i)eciflc  gravity  less  than  in  the  siderolites. 

l.Inder  pallasite  are  classed  the  supiK>sed  me- 
teorites of  Atacama,  Bitburg,  Brahin,  Breit- 
eobach,  Krasnojarsk,  Potosi,  Uittersgriin, 
Rogue  River,  .Sierra  de  Chaco,  Singhur,  and 
more  doubtfully  those  of  Hainholz.  Mejiel- 
lonca,  and  Ixjdran.  Of  terrestrial  rocks  under 
llie  pallasites  belong  the  olivine-magnetite 
rocks  of  Cumberland,  R.I.,  and  Taberg,  Swe- 
den :  for  which,  as  a  varietal  form,  I  would 
pn)pose  the  name  '  cumberlanditc '.  It  is 
probable  that  many  other  pallasites  will  be 


found  on  c.nreful  investigation  of  the  iron- 
bearing  rocks.  Some  schistose  rocks  (actino- 
litic)  arc  probably  the  result  of  the  extreme 
alteration  of  the  cunibcriandite. 

The  Ainsa  and  Carlton  meteorites  ft-om  Tuc- 
son have  a  fine  sponge  structure,  and  contain 
numerous  olivine  ( ?)  grains ;  but,  although 
they  approach  the  pallasites,  they  have  been 
cJasscd  with  the  siderolites. 

3.  Peridotite. — This  term,  applied  by  Ros- 
enbusch  to  the  pre-tertiary  terrestrial  olivine, 
rocks,  I  would  extend  to  all  terrestrial  rocks 
and  meteorites  of  a  similar  composition, — 
including  every  thing  from  the  pallasites  to 
the  basalts.  These  rocks  are  composed  prin- 
cipally of  silicates  and  iron  ;  the  former  pre- 
ponderating, and  the  latter  sometimes  wanting. 
The  silicates  are  principally  olivine,  cnstatite, 
and  iliallage  or  augite,  and  sometimes  feld- 
spar. The  iron  is  either  native,  or  in  the 
form  of  pyrrhotite,  magnetite,  chromite,  etc. 
Silica  and  magnesia  are  more  abundant,  as  a 
rule,  than  in  the  pallasites,  and  less  so  than 
in  the  basalts,  while  the  iron  is  less  than  in 
the  former.  The  specific  gravity  is  also  in- 
termediate between  the  two  above-mentioned 
species. 

If  it  is  desired,  similar  varieties  can  be 
pointed  out  in  the  meteoric  peridotites  as  in 
the  terrestrial  forms ;  as,  for  instance,  dunite 
(Chassigny),  olivine-enstatite  rock  (Iowa  Co., 
Knyahinj-a,  Gopalpur,  LancC',  Tourinnes,  Wa- 
conda,  Goaljjara),  Iherzolite  (Pultusk,  Esther- 
ville.  New  Concord,  etc.).  Also,  if  desired, 
an  olivine-enstatite-augite  division  can  be  made 
(Tieschitz,  Ilungen,  Grosnaja,  etc.). 

While  part  of  the  meteoric  peridotites  are 
entirely  crystalline,  e.g.,  Estherville,  the  great 
majority  are  not  so,  but  chondritic  in  stniclure. 
The  chondritic  structure  I  believe  to  be  caused 
by  the  rapid  solidification  and  arrested  crystal- 
lization of  the  masses  composed  of  minerals 
naturally  taking  a  more  or  less  rounded  form  ; 
and  not  from  mechanical  action,  as  has  gener* 
ally  been  claimed.  These  chondrae  show,  as 
a  rule,  a  light  or  dark  gray  finely  fibrous  or 
fibrous-granular  base  and  semi-base,  answer- 
ing to  the  globulitic  base  of  the  basalts  or  the 
felt}'  base  of  the  aiidesites.  This  base  has 
heretofore  been  described  as  a  flocculent 
opaque-wliite  material,  a  cloudy  substance,  the 
comminuted  material,  the  feldspalhic  material, 
etc.  Sometimes  it  is  isotropic  ;  but  more  com- 
monly it  affects  polarized  light  according  to 
the  amount  of  olivine  or  cnstatite  granules 
formed  in  it.  When  crystallization  goes  far 
enough,  these  granules  form  by  their  union 
the  enstatite  and  olivine  grains  and  crystals. 


180 


SCIENCE. 


[Vol.  1..  NoT 


The  base  united  witli  the  olivine  or  enstatile 
gives  the  structures  which  have  been  taken 
by  l>r9.  Iliihu  and  Weinland  as  of  organic 
origin.  I  should  expect  to  fiml  the  chondritic 
structure  in  terrestrial  peridotiles,  if  any  cua 
be  found  in  which  the  crvstallizatiou  had  been 
arrested  iind  subsequent  alteration  has  not 
taken  place. 

The  ditference  in  strncture  between  the  rap- 
idly solidified,  or  chondritic,  and  the  crystal- 
line peridotites  is  not  any  greater  than  that 
between  the  tachylitic,  basaltic,  doleritic,  or 
diabasic  state  of  the  basalts. 

All  serpentines  not  veinstones,  which  have 
been  carefullj'  studied,  appear  to  belong  to 
pcridotitc,  as  a  variety  proiluced  by  altera- 
tion. 

4.  Basalt.  — To  the  basalts  I  should  assign 
such  meteorites  as  those  of  Jonzac,  Stannern, 
Constantinople.  Petersburg,  Jnveiias,  Sbcr- 
gott}',  Charkow,  Frankfort,  Shalka,  Massing. 
Busti,  Manegaum,  Ibbcnbiiren,  etc.,  so  far  as 
their  characters  are  at  present  known.  These 
have  a  lower  specific  gravity  than  t.lie  preced- 
ing, a  higlier  percentage  of  silica,  less  iron 
and  magnesia,  but  more  lime,  and  usually  more 
aluminia. 

Some  of  these  meteorites,  like  the  Shergolty 
and  Manegaum  ones,  are  apparently  allied  to 
the  gabbro  variety  of  basalt. 

Beyond  the  basalts  are  a  few  imperfectly 
investigated  forms,  which,  in  the  majority  of 
oases,  are  regarded  as  doubtful  meteorites, 
which  appear  to  belong  to  the  trachytes  and 
rhyolites,  hut  which  require  to  be  studied  mi- 
croscopicnll}'  before  defiuito  statements  can  be 
made.  Of  these  forms  are  some  described  b_v 
Shepard,  Silliman,  and  Grewingk.  The  car- 
bonaceous meteorites  have  been  too  little  stud- 
ied to  be  given  a  definite  position  yet ;  but, 
excepting  the  carbonaceous  matter,  thej'  chemi- 
cally appear  to  belong  to  the  peridotites,  al- 
though it  is  not  improbable  that  they  belong 
to  a  distinct  species. 

So  far  as  studied,  I  would  cl.iss  the  meteor- 
ites, the  original  and  eruptive  rocks,  under  the 
following  species  :  1°,  siderolitc  ;  2°,  pallasite  ; 
3°,  peridoiite ;  4°,  basalt ;  b",  andesite ;  6°, 
trachyte  ;  7°,  rhyolite  ;  8°,  jaspilite. 

If  further  study  shows  that  other  s[>ecies  are 
needed,  then  the  signitication  of  any  of  the 
groups  from  which  the  new  species  are  taken 
can  easily  l>e  naiTowed.  As  matiy  varietal 
names  can  be  employed  under  each  species  as 
the  needs  of  the  science  may  demand  ;  hut 
they  shotild  be  as  few  as  iwssiblc,  and  sliould 
hold  the  same  relation  to  the  species  that  the 


varietal  names  of  quartz  hold  to  the  minera- 
logical  8|)ecies  quartz. 

This  classification  is  intended  to  indicate 
the  probable  arrangement  of  materials  in  th<! 
earth  from  the  interior  ontwarfls,  l)eneath 
the  sedimentjiry  formations,  as  well  as  to  con- 
nect, as  far  as  jiossilile,  the  sedimentary  rocks 
with  those  from  which  they  were  derived. 

Meteorites  show,  to  my  mind,  characters  in- 
dicating that  they  have  been  derived  from  a 
hot,  liquid  mass,  and  not  from  any  gaseous  or 
solid  body,  so  fur  as  concerns  llie  portion  llie3- 
come  from.  Of  all  suggest*;d  sources,  the 
most  probable  one  is  the  sun,  provided  the 
eruptive  activity  now  observed  on  his  surface 
is  sutlicient  to  hurl  such  materials  into  space  ; 
if  not  now,  in  past  times,  when  such  action 
w.-is  more  powerful ;  or  else  bodies  of  simil.ir 
nature.  Meteorites,  as  far  .as  I  have  studied 
them,  show  no  fragmenlal  or  tufaceous  charac- 
ter beyond  such  as  would  be  formed  b}-  hot, 
plastic  drops  falling  into  a  liquid  mass  of  the 
same  material. 

They  also  show  that  they  have  not  been 
formed  in  a  locality  where  life  could  have  ex- 
isted ;  for,  in  that  case,  the  readily  alterable 
materials  of  which  they  were  composed  would 
have  sutfcrcd  change.    M.  E.  Wadswohth. 


MOLLUSKS  OF  THE  FAMILY 
COCCULINIDAE. 

Examination  of  specimens  of  a  Cocculina  or 
an  allied  genus  of  that  family,  from  the  north 
Atlantic,  shows  some  remarkable  features. 
These  molhisks,  recently  discovered  by  the 
U.S.  fish-commission  in  the  deep  sea.  are  most 
nearly  related  to  the  keyhole  limpets  (Fissurel- 
lidae).  The  specimens  ol.>tained  by  Prof.  Ver- 
rill,  and  examined  by  me,  were,  however,  all 
females.  A  number  of  specimens,  of  another 
species,  sent  me  by  Dr.  Jeffreys  for  examina- 
tion, contained  individuals  of  both  sexes;  and 
the  males  were  found  to  possess  a  verge,  per- 
manently exscrted  from  the  inner  side  of  the 
right  tent.iclc.  This  is  a  feature  hitherto  en- 
tirely unknown  in  the  order  to  which  they  be- 
long, none  of  the  littoral  forms  of  any  of  the 
families  possessing  any  such  organ  ;  though, 
like  other  limpets,  dioecious.  It  is  of  couree 
probable  that  the  species  of  Cocculina  found 
by  the  fish-commission  and  Prof.  \.  Ag:issiz 
aga-e  in  this  character  with  the  form  from  the 
north  Atlantic,  about  to  be  described  by  Dr. 
Jeffreys  j  but  the  latter  shows  other  ditfercnces 
which  may  require  it  to  be  snbgencrically  sepa- 
rated from  Cocculina  proper,  though  evidently 
a  member  of  the  same  family.    \Vm.  IF.  Dai.i.. 
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THE  PRESENT  CONDITION  OF 
EXPLORATION. 

Those  readers  who  wish  to  follow  Uio  reports 
Bd  news  of  explorations  in  distnnt  lands  may 
'fiud  some  assistance  in  the  following  i'on<len8ed 
statement  concerning  the  more  itnijortant  recent 
expeditions  in  the  uncivilized  parts  of  the  world. 
We  here  note  those  tnivellers  who  have  lately 
completed  their  field-work,  and  returned  home. 
and  whose  narratives  are  recently  published  or 
still  awaited :  those  who  are  still  in  tlie  h'eld, 
firom  whom  occjisional  reports  are  received, 
often  only  after  a  time  of  trying  silence  ;  and 
those  who  are  now  planning  to  enter  new 
grouucL 

Ari'tio  rnfions.  —  The  situation  of  parties 
in  the  arctic  regions  at  the  beginning  of  IM83 
is  alioiit  as  follows,  as  far  as  known.  Of  Uie 
Jeannette  expedition,  the  remainder  of  the 
inginal  part^'  were  about  to  begin  the  houie- 

ird  journc}',  together  with  ensign  Hunt  of 
the  Rodgers.  At  last  accounts  they  wore  en 
route  from  Irkutsk  to  Orenburg.  Messrs. 
Ilarber  and  Schntze  of  the  navy  were  exi)ect- 
ed  at  Irkutsk,  in  April,  with  the  remains  of 
DeLong  and  his  party,  intending  to  start  for 
home  as  soon  as  the  casket.s  arrived.  A  bill 
has  been  introduced  into  Congress  to  pension 
Mrs.  DeLong  ;  and  another  to  indemnify  those 
who  lost  personal  effects  on  the  arctic  expedi- 
tion of  tlie  Rodgers,  and  to  reward  the  friendly 
natives  who  preserved  the  lives  of  the  party 
during  the  winter  after  the  burning  of  the  ship. 
Mr.  Leigh  Smith  of  the  Eira  expedition  has 
presente<l  the  Geographical  society  of  London 
with  £l,OOU.  in  recognition  of  its  interest 
in  arctic  work.  The  arctic  exploring  vessel 
Dimfna.  commanded  by  Lieut.  Hovgaanl  of 
Nordenskiijld's  party,  bound  for  (^ape  Cheliu- 
Bkin  or  Franz  Josef  Land,  was  beset  in  the 
Kara  Sea,  near  Kara  .Strait,  in  the  latter 
part  of  August.  Several  propositit^ns  have 
been  maile  to  organize  an  cxpe<lition  for  the 
purpose  of  communicating  with  her  and  with 
the  Dutch  international  meteorological  party 
on  the  Komt/,  also  impeded  by  ice  in  the  same 
I'ifinity.  As  nearly  as  can  be  judged  from 
rather  confused  telegrams  which  have  been 
received,  no  ivlicf-party  has  actually  been 
organized  ;  though  correspondence  between  tbo 
Danish  atid  Dutch  authorities  has  taken  ]jlace, 
and  the  Danish  captain  Normaun  has  vi.sited 
Si.  Petersburg  on  that  business.  It  has  been 
rcporle<1  that  J.,arssen,  one  of  the  Jeannettf 
sarvivors.  had  been  engaged  to  make  the  nt- 
iCDipt;  and  the  List  news  appears  to  be,  that 
Dad»  from  the  Petschora  river-mouth  report 


that  the  vessel  was  in  good  order,  and  had 
arrived  fVom  the  coast  of  Novnia  Zcmlia  to 
remain  for  the  winter. 

The  situation  at  the  international  polar 
stations  for  simultaneous  meteorological  and 
magnetic  observations  was  favorable  when  last 
heard  from,  except  in  the  ca.se  of  the  Novaia 
Zemlia  parties.  The  American  station  at 
Lady  Franklin  Bay,  the  most  northern  and  the 
first-established  of  all,  has  not  been  comrauni- 
cute<l  with,  owing  to  ice  in  the  northern  part 
of  Smith  Sound  ;  but.  being  fully  provisioned 
and  equipped  for  three  years,  the  party  are  be- 
lieved to  be  in  good  condition.  The  German 
station  at  Kingava,  Cumberland  Inlet,  was  suc- 
cessfully established  in  the  autumn  of  1882, 
under  Dr.  VVilli.im  Gicse.  Observations  are 
in  progress  at  Godha.ib,  in  West  Greenland, 
under  Lieut.  P.iulsen's  direction.  Dr.  Snellen, 
in  the  Vnma.  with  the  Dutch  .expedition  which 
aimed  at  reaching  Dickson  Haven,  near  the 
n)outh  of  the  Yenisei,  reported  beset  in  the 
Kara  Sea,  near  Kara  Strait,  in  the  last  week 
in  August,  will  doubtless  have  established  a 
station  on  the  land  of  Novaia  Zemlia  if  not  re- 
leased by  the  end  of  the  season.  With  or  near 
them  was  the  Danish  arctic  expedition,  on  the 
steamer  Dimfna^  coramandeti  by  Lieut.  An- 
dreas Hovgaavd,  mentioned  above.  The  Aus- 
trian expedition,  commanded  by  Lieut.  E.  v. 
Wohlgemuth,  succeeded  in  establishing  ita  sta- 
tion by  Aug.  l.>,  on  the  island  of  Jan  Mayen, 
in  a  ravine  on  the  southern  slope  of  the  Vo- 
gelberg,  named  Wilczek  valley,  after  the  pro- 
moter of  the  expedition.  Tlve  latest  data  from 
the  Russian  expedition  to  make  a  station  at 
the  mouth  of  the  Lena  was.  that  all  was  pro- 
gressing favorably,  and  that  the  party,  under 
the  command  of  Lieut.  Juergons,  had  reached 
its  destination.  Of  the  subsidiary  station,  pro- 
jected b}-  the  imperial  gcogi'aphical  society  at 
MoUer  Bay,  under  the  direction  of  Lieut.  An- 
drtJ'ietf,  no  positive  news  has  been  received 
here ;  but  it  is  asserted  that  they  had  reached 
and  would  winter  in  Novaia  Zemlia.  The  Fin- 
nish station  on  the  shores  of  the  White  Sea 
began  operations  Aug.  15.  Mahlenberg.  with 
the  Swe<lish  expedition,  were  safely  established 
at  Wyde  Bay,  Spitzbergen ;  while  the  obser- 
vations of  Steen,  at  Bosekop,  near  the  North 
Cape  of  Norway,  have  been  going  on  quietly 
for  some  time.  Capt.  Dawson  with  his  party 
were  well  on  their  way  toward  Fort  Kae,  in  the 
Hudson  Bay  territory;  when  last  heard  from. 
The  exact  locality  linally  decided  U|>on  by  the 
Anglo-Canadian  party  is  not  yet  known.  The 
U.  S.  party  at  Cgla-Ami,  near  Point  Barrow, 
Alaaka,  were  visited  and  recruited  during  the 
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inrniner,  and  the  first  year's  observations  are 
Iready  in  the  conipnter's  hands ;  while  the 
Biintiltnneous  observations  by  self-registering 
instruments  nnder  the  direction  of  Mr.  Marcus 
Baker  of  the  U.  S.  coast-snrvey,  at  Los  An- 
geles, Cal.,  are  progressing  favorably,  and  will 
be  steadily  maintained.  Of  the  proposed  sub- 
ordinate stations  at  York  Factory  and  in  Lab- 
rador, no  recent  information  is  at  band,  though 
Dr.  Koch,  charged  with  organizing  the  latter, 
is  stated  to  have  reached  Labrador  in  August. 

In  the  antarctic,  parties  are  believed  to  be 
already  at  work  on  South  Georgia  and  the 
Falkland  Islands ;  but  details  in  regard  to 
these  stations  are  not  yet  received.   The  French 

itiou  at  Orange  Bay,  Tierra  del  Fuego,  made 
T*  successful  beginning  of  operations  Sept.  6. 

Alaska. — Little  was  doing  in  Alaska  at 
latest  advices.  A  prospector  named  Bennett, 
with  a  small  well-armed  party  provisioned  for 
fifteen  months,  had  entered  the  valley  of  the 
Atna  or  Copper  river  to  search  for  minerals. 
Edward  SchietTelin,  with  his  party  and  steam- 
launch,  reachetl  the  junction  of  the  Yukon  and 
Tananah  rivers  during  the  summer,  and  were 
reported  in  good  condition  and  spirits,  intend- 
ing to  ascend  the  Tananah  and  search  for  gold. 
After  the  ordinary  means  of  communication 
were  closed  for  the  season,  it  appears  that 
discoveries  of  such  importance  were  made  that 
it  justified  the  expedition  of  a  special  courier 
overland  to  carry  the  news  to  others  interested 
in  the  venture.  The  route  and  details  of  the 
journey-  are  not  stated  ;  but  a  letter,  apparently 
authentic,  and  stated  to  have  been  so  sent,  has 
been  published  in  the  Californian  i)aper8.  indi- 
cating that  they  had  found  very  rich  placers. 

The  U.  S.  coast-survey  steamer  Hassler  has 
anived  in  San  Francisco,  after  six  months' 
work  in  Alaska,  having  made  important  sur- 
veys, and  is  expected  to  return  to  the  field  in 
April.  Valuable  collections  were  made  for  the 
national  museum  during  the  voyage.  Miners 
whose  movements  are  not  made  public  are 
pushing  private  explorations  in  many  parts  of 
the  territory.  From  the  small  mining-camp 
of  Juneau,  the  express  companies  note  the  re- 
ceipt of  8-40,000  in  gold-dust  in  1882,  against 
$13,000  in  1881.  Capital,  which  alone  can 
test  the  permanent  value  of  these  discoveries, 
patiently  waits  for  the  long-deferred  extension 
of  law  and  authority  over  the  conntrj-  by 
Congress. 

South  America.  —  The  interior  of  British 
Guiana  has  lately  been  visited  by  II.  Whitely, 
who  passed  near  the  celebrated  mountain  Ro- 
raima  ;  and  by  M.  McTurk,  who  travelled  up 
the  Cuyunl  river  toward  the  Venezuelan  fron- 


tier. In  the  valley  of  the  Amazon,  II.  Payer, 
brother  of  the  Arctic  explorer,  was  last  re- 
IJorted  on  the  Rio  Negro,  aiming  for  the  Ori- 
noco. J.  B.  Minchin  has  executed  surveys  of 
the  Andean  tableland  south  of  Lake  Titicaca 
for  the  Bolivian  government,  of  which  some 
account  has  been  published  ;  and  J.  Ball  has 
followed  Whyraper  in  visiting  the  Andes  for 
monntaineeritig.  Dr.  Crevaux,  who  left  Bue- 
nos Aires  Nov.  20,  1881,  to  ascend  the  Rio 
Pilcomayo,  was  killed  there  by  the  Indians  in 
April  of  last  year  ;  but  little  has  been  learned 
of  his  expedition,  and  Fontana  left  Buenos 
Aires  July  4,  to  search  for  the  remains  of  the 
unfortunate  party.  It  is  reported  that  Lieut. 
Guierre,  of  the  French  marine,  has  undertaken 
a  similar  expedition.  R.  Lista,  already  suc- 
cessful in  Patagonian  exploration,  is  engaged 
on  a  journey  from  Bahia  Blanca  westward  to 
the  Andes,  thence  southward  to  Punta  Arenas 
on  the  Straits  of  Magellan  ;  and  a  government 
commission  is  occupiwl  with  the  survey  of 
northern  P.itagonia,  to  parcel  the  land  for  sale 
to  colonists.  Lieut.  Bove  of  the  Italian  an- 
tarctic expedition  was  wrecked  on  Tierra  del 
Fuego  May  31  ;  his  vessel  was  lost,  but  the 
members  of  the  party  were  rescued  hy  an  Kng- 
lish  vessel.  The  German  south  polar  expedi- 
tion was  safely  left  on  South  Georgia  Sept.  3  ; 
and  the  French  ex{)edition  arrived  at  Tierra 
del  Fuego  on  Sept.  6.  The  several  astronomi- 
cal parties  sent  to  southern  South  America  to 
observe  the  transit  of  Venus  will  probably 
return  with  new  geographic  observations  as 
well ;  Stcinmann,  of  one  of  the  Gcrmjin  par- 
ties, intends  making  an  extended  tour  through 
Chili  and  Bolivia  before  coming  back. 

Asia. — The  Russians  continue  an  active 
exploration  of  their  vast  dominions.  Besides 
extended  surveys  in  the  better-known  parts 
of  their  country,  Elisseieff  has  been  examining 
Russian  Lapland,  Ivanitzky  has  been  sent  to 
the  Petchora,  Malakoff  to  the  Ural,  and  Walter 
to  Eastern  Russia  ;  Poliakoff  has  recently  re- 
turned from  the  island  Sakhalin,  and  Regel  is 
still  in  the  Pamir ;  surveys  are  carried  on  in 
Caucasia,  and  along  the  Persiaft  boundary', 
where  Lessar's  recent  studies  have  received 
much  attention.  It  is  proposed  to  send  Preie- 
valski,  who  has  so  successfully  penetrated  cen- 
tral Asia,  back  to  the  Tian  Shan  in  March,  to 
study  its  reported  volcanic  districts.  Capus 
and  Bonvalot,  leaders  of  a  French  scientifie 
party,  have  returned  from  Bokhara ;  and 
O'Donovan,  an  English  correspondent,  has 
come  safely  out  of  Merv  with  an  interesting 
experience.  Exploration  in  Asia  Minor  is 
largely  archeological.  and  engages  Humanu, 
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HiisehreMt,  Foster,  and  Puchstuin,  who  are 
uiried  liy  funds  from  Berlin,  and  Clarke,  of  our 
own  As^os  oxpt'dition  ;  and  parties  from  Vienna 
and  from  Kngland  will  probably  soon  take  the 
field,  the  latter  under  Conder  to  be  fitted  out  by 
the  British  association  for  a  survey  of  eastern 
Palestine.  S.  Lunger,  a  young  German,  who 
had  for  some  time  been  studying  Arabic  in 
preparation  for  an  inland  journey,  was  killed 
in  southern  Arabia  last  .June. 

Colquhouu  and  Wahab  have  safely  finished  a 
Burney  across  country  from  Canton  to  Ran- 
joou,  where  they  arrived  last  July  ;  the  latter 
unhappily  died  on  his  way  to  England.  The 
French  are  sending  many  parties  into  ludo- 
China,  a  field  that  few  other  nations  attempt ; 
Garanger  has  gone  to  upper  Burma ;  Villeroi 
d'Avjgis  has  returned  from  Tonquin,  but  his 
oompanion,  Courtin,  died  in  the  interior  ;  Har- 
mand  has  entered  Siam ;  N«5is,  Aymonnier, 
Septans  and  Mondon.  and  Gautier,  have  gone 
to  Cambodia  and  (Cochin  China,  the  latter  ex- 
pecting to  make  an  extended  journc}-.  C. 
Bock,  known  for  his  travels  in  Borneo,  re- 
turned to  Bangkok  from  a  trip  in  upper  Siam 

jlast  June.     Kiebeck  had  a  successful  ethuolo- 
iaxl  tour  in  northern  India,  and  has  gone  to 
Jatavia ;   he  will  return  to  Europe  l>y  way  of 
this  countr)'. 

Africa  receives  the  lion's  share  of  modern 

exploration,  and  largely  with  a  view  to  com- 

acrcial  aflvantage.    The  French  continue  their 

'•ncrgctic  work  in  Sene^ambia.  Col.  Berguis- 
Dcsbordes,  who  was  last  year  in  command  of 
a  French  government  party  on  the  upper  Sene- 
gal, is  to  return  with  a  strong  force  to  the 
country  between  the  .Senegal  and  the  Niger. 
A  large  railway  corps  under  .Jacquier  will  follow 
him.  Dr.  Bayol  left  Bordeau.x  las*.  October 
for  the  Futa-Djallon  highlands,  and  Caqtiereau 
was  recently  preparing  a  scientific  and  com- 
mercial expedition  forlhe  same  region.  Capt. 
irtoii  and  commander  Cameron  returned  last 
immcr  from  the  Gold  Coast,  where  they  had 

"l)eeii  to  look  into  the  chances  of  mining.  A 
Russian  expedition  under  Rogozinski,  and  an 
Italian  under  Biauchi  and  Licata,  have  lK;eu 
planned  txj  enter  the  country  at  the  Bight  of 
Bi.ifra.  The  latter  will  be  absent  several 
years,  intending  to  cross  the  continent,  passing 
through  the  unknown  region  between  the  Kon- 
go, the  Beniie,  and  Lake  Tchad,  and  finally 
reaching  Abyssinia.  No  fidl  report  has  yet 
hv.»:a  made  on  a  similar  long  journey,  but  in 
the  opposite  direction,  by  Matleucci  and  Mns- 
«;iri.  on  the  return  from  which  the  former  un- 
fortunately died  in  London,  August,  1S8I. 
Sarorgnan  de  Brazza  and   Stanley  have  re- 


turned from  their  expeditions  on  the  lower 
Kongo ;  Brazza  reaching  Europe  last  June, 
and  Stanley  in  October.  They  have  unhappily 
come  back  with  little  good-will  for  each  other ; 
and  it  would  seem  from  the  reports  of  their 
journeys,  so  far  as  yet  published,  that  Brazza 
has  been  over-ambitions  in  his  designs.  Both 
are  to  return  for  fLirther  exploration.  In  ad- 
dition to  the  trading-stations  planted  on  the 
lower  Kongo,  several  missions  have  eelab- 
lished  themselves  there,  and  will  probably 
contribute  to  our  knowledge  of  the  geography 
of  the  region.  Bentley,  Comber,  and  Grenfell, 
of  the  Baptist  missionary  society,  have  reached 
Manyanga  and  Stnnle}'  Pool ;  Clarke,  Richards, 
Ingham,  .ind  Sims,  of  the  Livingston  (Kongo) 
mission,  are  established  at  .Slanle}*  Pool,  and 
have  two  small  steamboats  for  journeys  up  the 
river ;  L.  Petit,  a  naturalist  who  has  been 
along  the  Loango  coast,  is  going  up  the  Kongo  ; 
and  Cambier,  of  the  International  African 
association,  lefl  Zanzibar  last  May,  with  two 
hundreil  men,  for  the  Kongo  via  the  Cape. 

From  the  Egyptian  Sudan,  Emin-Bey  and 
Lupton  -  Bey  report  on  their  explorations. 
Among  the  Italian  explorers  arc  Cecchi,  lately 
returned  from  southern  Abyssinia  ;  Count  An- 
tonelli.  who  was  to  begin  his  work  at  the  Ital- 
ian colony-  Assab,  on  the  Red  Sea  ;  P.  Sacconi, 
to  establish  a  trading-station  at  Harar,  south- 
west of  the  head  of  the  Gulf  of  Adeo ;  and 
Capt.  Casati,  whom  Dr.  Junker  has  met  on 
the  Uelle.  The  latter  is  still  in  this  little-known 
region,  attempting  to  solve  the  problem  of  its 
drainage.  The  (ii-erman  African  association 
at  present  has  several  exploring  parties  at 
work  :  Flegel,  aiming  at  Adamaua,  with  hope  of 
reaching  the  unknown  country  be^'ond  between 
the  Benue,  Shari,  and  Kongo ;  Pogge  and 
Wissmann,  who  entered  from  the  west  coast, 
and  reached  the  upper  waters  of  the  Kongo, 
where  they  parted,  —  Pogge  to  return  west- 
ward, and  Wissmann  to  go  on  eastward  to 
Zanzibar,  where  he  safely  arrived  last  Novem- 
ber ;  and  Stecker,  who  had  been  with  Rohlfs 
in  Abyssinia  about  L.ike  Tana,  and  who  then 
attempteil  to  go  southward  through  the  Galla 
lands  to  the  coast.  There  is  also  a  German 
expedition  under  Bohm,  Kaiser,  and  Reichard, 
at  Kakoma  in  Ugunda,  and  a  Belgian  station 
at  Karema,  where  Storms  has  gone  to  relieve 
Becker;  Dr.  G.  A.  Fischer  was  to  enter  east- 
ern Africa  from  Pangani  last  November,  with 
an  expedition  fitted  out  by  the  Hamburg  geo- 
graphical society ;  he  liope«  to  reach  Victoria 
Nyanza,  and  then  turn  northward.  The  appro- 
priation of  lOO.OOi't  marks  l)y  the  German 
Rcichatag  for  Afi-icau  exploration  is  recently 
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nnnouncpil.  J.  M.  Schnvcr  is  south-west  of 
Abyssinia,  about  the  head-waters  of  the  Blue 
Nile,  .^ubrej-  aud  Hanion,  Rif-voil  and  Soleil- 
k't,  are  French  explorers  working  inward  from 
the  Red  Sea. 

English  exploration  in  the  lake  region  is  to 
be  renewed  under  Joseph  Thomson,  who  is 
sent  by  the  Royal  geogi-aphieal  societ}-  to  ex- 
plore Mounts  Kenia  and  Kilininndjnro  and  the 
country  beyond  them.  II.  E.  O'Neill.  British 
consul  at  Mozambitjue,  has  lately-  undertaken 
several  inland  expeditions,  and  will  be  prolia- 
bly  heard  from  again.  Jolinson,  of  the  Univer- 
sities mission,  has  recently  shown  that  the 
Ludjende  branch  of  the  Rovuma  heads  in  a  hike 
supposed  to  correspond  to  Livingston's  Shirwa. 
Many  other  missions  have  stations  in  the  lake 
region.  James  Stewart  has  been  sent  to  con- 
struct a  road  between  I^akcs  Nyassa  and  Tan- 
ganyika. He  had  a  steamer  on  the  former,  and 
has  executed  a  survey  of  it. 

A.  Raffray,  who  had  explored  part  of  Abys- 
sinia while  French  consul  at  M.issaua,  has  been 
sent  as  consul  to  Tam.itave  on  the  eastern 
coast  of  Madaga.scar.  where  he  will  prob.ibh' 
continue  his  geographic  studies ;  Paiva  de 
Andrada.  with  a  company  of  experts,  has 
examined  the  mineral  riches  of  the  lower 
Zambesi,  but  no  full  reports  are  yet  made  pub- 
lic :  Giraud  left  Marseilles  for  Zanzibar  last 
July,  hoping  to  penetrate  to  Bangweolo  lake 
and  then  west  to  the  Atlantic ;  Canloso  and 
Franco  left  Mozambique  in  September  last,  to 
enter  Umzeila's  country ;  and  Dr.  Holub  in- 
tends to  return  to  south  Africa  earlj'  this  year, 
prepared  for  a  journey  from  the  Cape  to  the 
Zambesi. 

Australasia.  —  The  government  of  West 
Australia  has  sent  an  expedition,  under  J. 
Forrest,  to  the  north-western  coast  to  institute 
survey's,  as  he  had  found  valuable  agricultural 
lands  there  in  a  previous  trip.  Michlucho-Mae- 
lay,  who  has  spent  a  year  in  Europe  after  his 
long  staj'  in  New  Guinea,  returns  to  Sydney  to 
continue  zoological  studies  there.  While  in 
Europe,  he  received  £2.200  from  the  emperor 
of  Russia  toward  the  publication  of  his  previous 
explorations.  Last  March  the  Rev.  W.  S. 
Green  accomplished  the  ascent  of  Mount  Cook, 
'  the  highest  of  the  New  Zealand  Alps,  with 
the  aid  of  two  Swiss  guides.  lie  proposed  to 
attempt  a  similar  excursion  in  New  Guinea. 
Dr.  Finch  has  returned  from  ethnological 
studieK  in  Australasia  and  Oceanica.  Scha- 
dcnberg,  Meyer,  and  Landau  have  been  in  the 
Philippines  ;  and  the  latter  goes  to  Japan.  H. 
de  W'sine,  Larue,  and  M.  Gen}'  have  under- 
taken an  expedition  in  Sumatra. 


As  the  reports  and  results  of  these  various 
explorers  are  published,  it  is  our  hope  to 
present  an  outline  of  them  to  the  readers  of 
Science.        

THE   WEATHER  IN  DECEMBER,  18SS. 

The  monthly  weather-review  of  the  U.  S. 
signal-service  for  December,  1882,  shows  that 
the  meteorology  of  the  month  was  of  unusual 
interest.  The  following  m.iy  be  mentioned  as 
the  prominent  characteristics:  — 

The  temperature  was  below  the  mean  in  nU 
districts  east  of  the  Rock}-  Mountains,  except 
in  the  lower  Missouri  valley,  and  above  the 
mean  from  these  mountains  to  the  Paciflc. 
The  lowest  temperature  noted  was  —  So",  iu 
Dakota ;  and  the  highest,  95°,  in  Arizona. 
The  cold  was  unusual  in  the  southern  slates, 
there  being  frosts  as  far  south  ns  central  Flor- 
ida, The  special  frost  warnings  were  of  great 
value  to  the  sugar  and  fruit  growers  in  this 
section. 

The  rainfall  reports,  which  were  received 
from  over  five  hundred  stations,  show  in  gen- 
eral a  deficiency  ;  but  there  was  a  marked  ex- 
cess in  the  northern  Pacific  district,  causing 
floods  in  Oregon  and  Washington  Territorj'. 
Snow  in  California  on  the  12th,  causing  con- 
siderable damage  to  the  evergreen  foliage,  was 
the  special  feature  of  the  precipitation  record. 

The  average  pressure  was  normal ;  but  the 
depressions,  as  is  usual  in  December,  were 
well  marked,  ten  being  charted.  Of  these,  one 
was  observed  from  the  Pacific  to  the  Atlantic, 
and  across  the  ocean  to  the  English  coast ;  one 
was  formed  b}-  the  union  of  two  centres  ;  while 
two  presented  the  unusual  phenomenon  of  sep- 
arating each  into  two  distinct  centres,  which 
afterwards  re-united.  Five  of  the  depressions 
pursued  an  easterly  track,  and  four  a  north- 
eastcrl)-.  Four  of  the  areas  were  traced  com- 
pletely across  the  Atlantic. 

The  wind  velocities  were  often  high ;  the 
greatest  recorded  being  116  miles  an  hour,  at 
Mount  Washington.  Velocities  of  70  miles 
were  noted  on  the  roast  of  North  Carolina. 
The  following  '  total  movements  of  the  wind  ' 
in  miles  deserve  note :  Mount  Washington, 
23,411;  Cape  May,  12,901;  Pike's  Peak. 
12,348  :  Ilatteras,  12,279.  The  velocities  at 
Mount  Washington  invariably  exceed  those  of 
any  other  station,  month  after  month;  while 
those  at  Pike's  Pe.ik  are  sm.iller,  though  the 
elevation  of  the  station  is  more  than  twice  as 
great.  In  this  month  the  velocity  at  Cape 
May,  on  the  coast,  exceeded  that  at  Pike's 
Peak,  over  14,000  feet  in  altitude. 

Auroras  were   frequently  noted,    but   none 


Mabch  0,  18S3.] 


SCIENCE. 


135 


were  of  special  interest ;  earlliqiinkoa  were  re- 
ported in  New  Ilainpshiro  ami  Citlifortiia  on 
the  19tb,  and  in  Maine  on  the  Slst. 


HISTORY  OF  THE  APPLICA  TION  OF  THE 
ELECTRIC  LIGHT  TO  LIGHTING  THE 
COASTS   OF  FRANCE. 

1. 

The  value  to  navigation  of  thoroughly  light- 
1  ing  oiir  (.'oasts  is  too  evident  to  require  any 
Argument  in  its  favor;  and,  in  view  of  the 
immense  interests  at  stake,  there  is  no  ques- 
tion but  that  improved  methods  of  lighting 
should  be  adopted,  almost  regardlfss  of  ex- 
pense, providing  that  the  advantages  gained 
are  in  anj'  way  commensurate  with  the  cost. 

France  has  long  ai)preeiat«d  this  ;  and  it  is 
to  her  that  the  world  owes  the  Fresnel  lens 
and  many  improved  lamps  burning  successive- 
ly whale,  vegetable,  and  mineral  oils.  She 
has  finally  led  the  way,  as  usual,  in  the  use  of 
tlie  electric  light,  which  has  been  definitely 
adopted  for  the  lighting  of  her  co.ists,  .ifter 
many  expensive  and  conclusive  experiments  ; 
and,  when  the  plan  has  been  fully  carried  out, 
France  can  boast  of  having  the  best  and  most 
systematic  method  of  coast-lighting  of  any 
country  in  the  world. 

The  United  States  has  followed  France. 
Our  optical  apparatus  has  been  almost  exclu- 
sively imi)orted  from  that  country.  We  use 
lamps  made  after  French  patterns,  and  now 
we  are  making  experiments  to  determine  its 
valoe  for  our  lighthouses.  This  is  deemed 
suflScient  excuse  for  giving  full  details  of  the 
French  system.  The  information  has  naturally 
been  mostly  obtained  from  French  sources. 

It  was  in  1863  that  the  electric  light  was 
for  the  first  time  used  in  lighthouses.  The  ex- 
periment was  made  with  an  Alliance  machine 
in  the  first-order  lighthouse  of  la  Heve,  near 
Havre :  and  the  results  were  so  satisfactory 
that  doubtless  all  the  lightliouses  would  have 
been  immediately  furnished  witlj  electric  lights, 
liad  it  not  been  for  the  great  expense  attend- 
ing ft  general  alteration.  It  was  proved  that 
the  electric  light  was  seen  about  eight  kilo- 
metres farther  than  the  oil-light,  and  that,  in 
time  of  fog.  the  range  of  the  former  light  was 
more  than  double  ti)at  of  the  latter. 

M.  Quinette  de  Rochemont,  ing^nieur  dcs 
ponts  et  chau8s(!'es,  published  in  1870  a  report 
U(K>n  the  lighthouses  at  la  Ilevc.  Below  are 
some  extracts :  — 

"The  elcctrii-  light  hnving  been  installed  for  six 
years  at  l.i  U6ve,  enough  time  ha.!  elnpsed  to  allow 
lu  to  (oriii  an  exact  Idea  of  the  value  of  this  means 


of  producing  light  for  the  lighting  of  coaata.  Sailon 
take  pleasure  in  recognizing  the  good  services  ren- 
dered them  by  the  electric  light.  The  advantages  of 
the  syHtcm  have  been  liii:hly  appreciated  :  the  increase 
of  the  range  of  the  liglit  is  very  apparent;  and, 
alKJve  all,  in  slightly  foegy  weather,  many  ships  can 
continue  their  voyage,  and  enter  tlie  port  at  night, 
which  they  could  not  do  when  oil  was  used.  The 
light,  which  at  tirst  was  rather  unsteady,  gradually 
acquired  a  remarkable  fixity,  —  thanks  (o  the  iiu- 
pruveraent  of  the  ajipamtus  and  to  the  experience 
gained  by  the  keepers.  The  fears  which  were  at  first 
enterLiined  regarding  the  delicacy  of  certainparts  of 
the  apparatus  are  not  realized  in  practice.  The  ."jccl- 
dents  have  been  rare,  the  extinctions  short  and  very 
few,  —  two  only  during  ihi?  period  of  six  years  hav- 
ing bad  a  notitble  dur.ition:  one,  of  an  hour,  was  dne 
to  an  accident  to  the  steam-engine;  the  other,  of  four 
hours,  should,  it  appears,  be  attributed  to  malevo- 
lence. Under  these  circumstances  It  seems  hardly 
worth  while  to  worry  about  possible  accidents." 

Since  1863  experience  has  only  conflrmed 
the  favorable  views  of  M.  Quinette.  The 
lighthouses  of  Gris-Nez,  France  ;  Cape  Liz- 
ard, P^ngland  ;  Odessa,  Russia  ;  and  Port  Said. 
Egypt,  —  have  been  provided  with  electric  ap- 
paratus ;  and  there  is  a  que^ion  of  placing  it 
ill  the  lighthouses  of  Planier  and  I'almyre, 
France,  and  in  several  lighthouses  in  other 
foreign  countries. 

The  following  information  was  ftirnishod  by 
MM.  Sautter  and  Lemonnicr  :  — 

"When  the  light  is  to  be  fixed,  the  optical  part  of 
the  apparatus  is  composed  of  a  lenticular  drum  of 
proper  form,  which  renders  the  rays  horizontal  In 
the  vertical  plane  while  allowing  them  to  diverge  In 
the  horizontal  plane.  The  dimensions  of  this  arum 
vary  from  a  diameter  of  lialf  a  metre  for  a  fourth- 
order  light  to  one  metre  in  a  first-order  light.  This 
increase  in  diameter  of  the  apparatus  is  sensibly 
pro)>ortional  to  the  increase  in  diameter  of  the  carbon- 
pencils  between  which  the  voltaic  arc  is  produced, 
and  which  determines  very  nearly  the  dimensions  of 
the  electric  light.  It  follows  from  this,  that  the  ver- 
tical divergaiice  remains  the  same  in  the  different 
types  of  apparatus.  When  the  light  is  to  be  revolve 
ing,  the  fixed  lens  is  lurroundcd  by  a  movable  drum 
formed  of  straight  vertical  lenses  of  which  the  form 
varies  according  to  the  characteristics  desired  to  be 
given  to  the  light." 

Revolving  electric  lights  have  this  great  ad- 
vantage over  revolving  oil-lights :  the  flashes 
can  be  given  a  duration  equal  to  that  of  the 
eclipses.  In  oil-lights,  wlien  the  light  is  con- 
centrated in  the  form  of  flashes,  there  are  two 
ends  in  view :  1°.  to  augment  the  intensity, 
and  consequently  the  range,  of  the  light :  2°, 
to  create  an  appearance  dilferent  from  that  of 
a  fixed  light.  The  first  can  only  be  obtained 
by  giving  the  flash  a  duration  much  shorter 
than  that  of  the  ecli[>se ;  or,  in  other  terms, 
by  making  the  angle  of  the  luminous  beam  a 
small  part  of  the  angle  subteinled  by  the  lens. 
Moreover,  this  angle  depends  on  the  dimensions 
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of  the  foyer,^  and  it  can  only  l>c  augmented 
either  bj'  increasing  this  dimension  or  by  chan- 
ging tito  focal  distance  of  tlie  lens,  thus  losing 
a  part  of  the  light,  since  the  divergence  is 
produced  not  only  in  the  horizontal  plane,  — 
the  onlj'  one  in  wliich  it  is  utilized  for  prolong- 
ing the  flashes,  —  but  in  every  direction.  With 
tlie  combination  of  vertical  lenses  and  a  cylin- 
drical drum  which  serves  to  produce  flashes 
wlien  electricity  is  used,  the  divergence  of  the 
beams  can,  bj-  giving  the  vertical  lenses  a 
proper  curvature,  be. augmented  as  much  as 
desired  in  the  horizontal  plane,  and  the  dura- 
tion of  the  eclipses  be  diminished  in  propor- 
tion, while  the  range  of  the  smallest  electric 
light  used  will  nevertheless  remain  much  great- 
er than  that  of  the  most  iwwerful  oil-light. 

For  example :  the  luminous  intensity  of  an 
annular  panel  of  45°  of  a  first-order  revolving 
light  with  a  .six-wick  lamp  equals  0,847  carcels. 
This  is  the  greatest  intensity  obtained  with  an 
oil-lamp.  The  divergence  of  the  beam  given 
by  this  same  panel  is  7°  7',  and  the  duration  of 
the  flash  is  about  one-sixth  part  of  the  eclipse 
which  precedes  and  follows  it. 

By  applying  the  methods  of  M.  Allard  to 
the  photometric  measurements  of  electric  lights, 
it  is  found  that  the  luminous  intensity  of  a 
fourth-order  electric  light,  with  a  lens  half  a 
metre  in  diameter,  and  fed  by  a  small  mo<lel 
Gramme  machine,  equals  at  least  20,000 
carcels  ;  and  when  concentrated  bv  means  of 
straight  movable  lenses  in  beams  having  a 
divergence  such  that  the  durations  of  the 
eclipses  and  flashes  shall  be  the  same,  its  in>- 
tensity  will  be  equal  to  40,000  carcels  :  that  is 
to  say,  that  it  will  Iw  four  times  more  intense 
than  that  of  the  most  powerful  oil-lamp,  and 
with  a  much  shorter  duration  of  eclipse. 

By  means  of  electricity  such  immense  quan- 
tities of  light  are  pro<iuced.  that  it  is  not 
necessary  to  take  into  account  more  or  less 
beams  in  order  to  augment  the  range  ;  the  only 
object  of  the  movable  lenses  being  to  produce 
characteristic  appearances  which  distinguish 
clearly  each  lighthouse  from  its  neighbor. 
Tb(?«e  eharacterislic  appearances,  the  method 
for  producing  them,  and  the  system  now  adopt- 
ed in  Franco,  will  bo  mentioned  farther  on. 

The  dittcrent  lights  which  serve  for  the  light- 
ing of  French  coasts  are  designed  so  as  to 
answer  the  different  needs  of  navigation  ;  and 
their  importance  varies  iu  consequence  accord- 
ing to  tiie  r61e  they  are  called  upon  to  play, 
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of  which  the  most  important  is  that  of  sig- 
nalling to  navigators  their  approach  to  land : 
and  the  lights  constracted  for  this  end  are 
placed  in  preference  upon  more  or  less  ad- 
vanced headlands;  which  form,  according  to 
the  expression  of  M.  I-.  Reynaud,  "  the  angles 
of  a  ix)lygon  eircuraseribing  all  dangers." 
These  are  the  lights  which  should  have  the 
greatest  luminous  ].>ower,  and  which,  there- 
fore, constitute  ^r»£-ord«'  lights. 

Between  these  extreme  points  indicating  the 
general  contour  of  the  coast,  the  latter  still 
presents  advanced  points  which  should  becomo 
centres  of  lights  of  less  importance,  and  servo 
to  guide  the  vessels  to  their  harbors.  The 
secondary  lights  placed  on  these  points  are 
called  secovd-order  lights;  and  merit  their 
name,  not  only  by  their  position,  but  also  on 
account  of  the  less  power  given  to  their  optical 
apparatus.  Along  the  route  thus  traced  for 
naxigation  are  also  found  localities  which  it  is 
important  should  be  pointed  out  to  sailors : 
these  are,  tor  example,  sand-banks,  sunken 
rocks,  islets,  etc.  From  these  arises  the  ne- 
cessity of  luminous  foyers  of  various  intensi- 
ties, and  the  creation  of  third-,  fourth-,  and 
Jiflh-order.  and  of  even  less  powerful,  lights, 
such  as  are  placed  in  harbors  on  the  end  of 
jetties,  to  show  vessels  the  entrance  to  the 
channel. 

In  addition,  among  all  the  lights  of  different 
orders,  some,  placed  on  an  island,  are  designed 
to  throw  their  light  entirely  around  them ; 
others,  built  on  an  advanced  promontory  or 
estiblished  nn  a  straight  part  of  the  co.ist, 
onlj-  send  their  rays  on  a  fraction,  more  or 
less  great,  of  the  zone  which  surrounds  them ; 
Anally,  others  only  have  to  light  a  determined 
Ijoint:  hence  the  distinction  of  lights  in  lights 
of  all  the  horizon,  of  three-fourths  the  horizon, 
of  two-thirds  the  horizon,  etc. 

Until  1.^63  all  the  lighte  of  the  French  coasts 
were  furnished  with  apparatus  for  oil ;  and  it 
was  not  until  this  ejioch  that  there  was  in- 
stalled, at  one  of  the  two  lights  of  la  H6ve, 
the  first  apparatus  for  lighting  by  electricity. 
After  a  year  and  a  half  of  exiXM-iroent,  the 
result  having  been  most  satisfactory,  it  was 
decided  to  light  in  the  same  w.ay  the  second 
light  of  la  H^ve ;  and,  about  two  years  later, 
the  electric  light  was  .tlso  placed  in  the  light- 
house at  Cape  Gris-Ncz.  Matters  remained 
in  this  condition  until  within  the  last  few 
years;  and,  while  England  counted  on  her 
coasts  six  electric  lights,  the  three  which  wc 
have  just  mentioned  were  the  only  ones  in 
existence  in  France.  L.ately,  the  reconstruc- 
tion of  the  light-house  of  Planier  having  been 
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judged  necessary,  it  was  decided  to  iise  the 
electric  light  in  it;  aud  the  same  decision  was 
taken  regarding  the  lightliouse  of  la  Palmjre, 
whose  luuiiuous  intensity  was  rcc-ognized  as 
insutlicieiit. 

Hut  the  good  results  given  by  the  electric 
light  at  la  Ili^ve  aud  at  Cape  Gris-Ncz  called 
attention  to  the  more  general  service  it  could 
render;  aud  on  the  27th  January,  1880,  after 
a  long  study  of  the  question,  M.  AUard,  di- 
rector of  the  French  lightliouse  department, 
presented  to  the  minister  of  public  works  an 
important  report,  recommending  the  general 
adoption,  upon  the  whole  extent  of  the  French 
coasts,  of  electric  lighting.  This  report  was 
approved  on  the  4th  December,  1880,  by  the 
Conseil  g^ni^ral  des  ponts  et  chauss^es ;  and 
the  principle  of  electric  lighting  has  just  been 
adopted  for  the  entire  extent  of  the  coast. 
This  decision  was  so  important  that  it  seems 
proper  to  mention  here  the  principal  (Kiints  of 
M.  AUard's  report,  to  make  known  the  argu- 
ments brought  to  the  support  of  using  the 
electric  light,  and  the  results  obtained  in  vari- 
ous trials,  and,  finally,  to  give  details  of  the 
electric  installations  of  this  nature  actually  in 
use. 

Before  mentioning  the  considerations  in 
favor  of  changing  oil  for  electricity,  we  must 
ik  a  few  words  on  the  range  of  light- 
BUses.  The  range  is  the  distance  to  which 
the  light  is  visible  at  sfa  ;  the  circle  of  range 
has  this  distance  as  a  radius,  and  the  light  as 
centre.  The  range  of  a  light  depends  not 
i)nly  upon  the  optical  conditions  in  which  the 
light  is  placed,  but  also  upon  its  height  above 
the  level  of  the  sea.  Thus  there  is  a  distinc- 
tion between  the  geographical  range  and  the 
luminous  range;  the  latter  being  the  one  under 
consideration.  It  increases  with  the  transpar- 
>«ncy  of  the  atmosphere,  which  is  very  variable, 
ISBd  changes  with  the  locality  ;  thus,  on  an 
■  average,  it  is  much  greater  on  the  Mediter- 
ranean than  on  the  south-western  coasts  of 
?rance,  greater  on  the  latter  than  on  the 
'lores  of  Brittany,  and  becomes  the  least 
in  the  Briti-sh  channel.  Moreover,  the  trans- 
parency varies  according  to  the  seasons  ;  and 
there  are,  during  the  year,  a  certain  number 
of  more  or  less  foggy  days,  during  which  the 
transparency  of  the  air  and  the  range  of  the 
light  are  both  diminished.  It  is  impossible, 
therefore,  to  fix  the  range  as  a  certain  quan- 
tity ;  and  it  is  necessary  to  establish  a  n»ode 
of  designating  the  varying  range.  To  do 
this,  observations  are  made  during  the  year 
on  the  variations  of  the  range ;  the  foggiest 
nights  are  then   omitted,  and  the  minimum 


range  for  the  remainder  of  the  year  represents 
the  range  for  that  portion  of  the  year.  If, 
for  example,  thirty  uights,  or  one-twelfth  of 
the  year,  are  deducted,  aud,  during  the  remain- 
der of  the  year,  the  smallest  range  is  twelve 
nautical  miles,  it  is  considered  that  the  light 
under  consideration  has  a  range  of  twelve 
miles  for  eleven-twelfths  of  the  year.  In 
short,  the  range  of  a  light  during  u  portion  of 
a  3'ear  is  the  distance  at  which  it  is  always 
visible  during  that  portion. 

In  order  that  the  lighting  of  coasts  be  effi- 
cient, it  should  be  continuous,  so  that  a  vessel 
s.iiling  along  the  coast,  .is  soon  as  it  passes 
the  range  of  one  light,  should  come  within  that 
of  the  next;  in  other  words,  that  the  circles 
of  range  shoidd  cut  each  other  successively. 
With  the  system  of  oil-lights  now  in  use,  this 
isi  actually  the  case,  but  only  during  half  the 
3'ear :  during  the  other  half,  the  oil-lamps  have 
not  suftlcient  |)ower.  It  will  be  very  ditferent 
when  the  electric  Uglit  is  used.  The  ranges 
will  be  increased,  and  the  circles  of  ranges  will 
cut  each  other  during  eleven-twelfths  of  the 
year. 

The  accompanying  outline  map,  Fig.  I ,  shows 
what  would  be  the  ranges  if  the  electric  lights 
were  used,  supi.>osing  that  each  light  hatl  a 
mean  intensity  of  125,000  carcels.  The  dottetl 
lines  show  the  present  ranges  with  oil-lamps. 
When  th*e  electric  light  is  adopted,  the  range 
of  the  new  lights  will  be  27.7  nautical  miles  in 
the  Mediterranean  for  |^  of  the  year,  19  to  21 
miles  in  the  British  channel  for  \%  of  the  year, 
and  22  to  2G..i  miles  on  the  Atlantic  coast  for 
the  same  period. 

If  the  increase  in  the  range,  by  using  the 
electric  light,  is  a  powerful  consideration  in 
favor  of  this  .system,  objections  may,  however, 
be  made  on  the  score  of  economy.  The  report 
of  M.  AUard  shows  that  the  expense  of  exe- 
cuting the  entire  programme,  even  including 
the  installations  of  steam-sirens,  will  not  exceed 
$1 .600.000  ;  which  is  very  reasonable  compareil 
with  the  results  obtained.  Besides,  the  cost  of 
maintenance  of  electric  lighta  is  not,  as  one 
might  have  supposed,  much  greater  than  th.at 
for  oil-lights.  Thus  the  annual  expense  of  a 
first-order  oil-light  is  about  $l,(JtjO  per  year; 
while  for  each  electric  light-house  at  la  H^ve 
the  cost  is  82,270,  and  for  that  of  Cape  Gris- 
Nez  $2,080.  If  it  is  desired  to  compare  the 
cost  of  a  unit  of  light  for  a  lighthouse  lit  by 
oil  with  one  lit  by  electricity,  it  is  found  that 
the  former  costs  881  per  unit,  while  thi-  latter 
is  822  at  Cape  Gris-Nez,  and  $11). 40  at  la 
Hdve. 

It  should  be  said  here,  that  there  is  only 
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taken  account  of,  in  the  above  flgures,  the  light 
of  the  foyer  itself,  independently  of  the  opti- 
cal apparatus ;  which,  by  conceutrating  the 
rays,  luigments  the  intensity  very  considerably. 
The  number  of  electric  lights  comprised  in 
the  project  is  forty-six,  counting  as  two  the 
double  lights  of  la   H6vc,  of  la  (,'anche,  and 


other;  and,  where  there  is  a  gap,  it  will  be 
filled  with  an  oil-light.  This  map  also  gives 
the  distinctive  characteristics  of  the  diflercnt 
lights,  and  this  is  a  most  imj^oilant  point  to  be 
considered. 

In  a  good  system  of  coast-lights,  the  neigh- 
boring  lights    should    have    very   distinctive 
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of  Hourtin.  Of  this  number  there  arc  thirty- 
eight  of  the  first  order,  two  of  the  second 
onler.  five  of  the  third  oixler,  and  a  new  one 
to  be  placed  at  the  south  of  Paimpol.  Four 
of  these  lights  are  already,  or  are  about  to  be, 
lighted  electrically. 

As  to  the  distribution  of  the  lights,  it  is 
easy  to  follow  it  upon  the  map.  Fig.  1  :  almost 
everywhere   the  circles   of    ranges   cut  each 


characteristics,  in  order  to  avoid  all  possible 
confusion.  In  the  existing  system,  these  con- 
ditions obtain  ;  and  the  first  idea  which  natu- 
rall_v  presented  itself  was  to  retain  the  old 
characteristics,  simply  substituting  the  electric 
for  the  oil  light,  so  that  there  would  be  no 
change  from  that  to  which  sailors  were  accus- 
tomed :  but  the  existing  characteristics  axe,  in 
some  ways,  inconvenient,  and  it  has  been  de- 
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cided  to  replace  them  by  others ;  which,  by 
^making  thfe  lights  moro  easy  to  be  distin- 
fgnishcd,  will,  besides,  increase  the  range. 
The  present  characteristics  are  as  follows :  — 

1.  A  single  lixe<l  light.. 

2.  A  double  fixod  liglil. 

3.  An  eoliiised  light,  with  flashes  every  half-minute. 

4.  An  eclipsed  light,  with  fla-shes  every  minute. 

5.  A  fixed  light  varied  by  flashes  every  four  min- 
otes. 

({.  A  fixed  light  varied  by  red  flaahe«  every  four 
minutes. 

7.  A  light  with  alternate  red  and  white  flashes. 

Fixed  lights  are  obtained  with  a  Fre.snel 
apparatus  with  c3-lindrical  lenses ;  the  double 
fixed  light,  by  two  lights  situated  at  such  a 
distance  that  they  can  easily  be  distinguished 
from  each  other,  but  still  appear  to  form  a  pair. 
Fixed  lights  will  eventually  disappear,  because 
Ibe^-  have  a  less  range  than  Hashing  lights,  and 
also  are  liable  to  be  confounded  with  other 
ft.Kcd  lights  not  belonging  to  a  system  of  coast- 
lighting. 

Flashing  lights  are  obtained  b}-  means  of 
optical  apparatus  having  generally  eight  faces  : 
each  face  comprises,  first,  a  lens  of  the  same 
width  as  the  face,  then,  above  and  below,  por- 
tions of  rings  having  as  a  common  centre  the 
centre  of  the  lens.  The  apparatus  thus  gives 
rise  to  eight  beams  of  light,  separated  by  dark 
intervals;  and,  when  it  is  turned,  the  naviga- 
tor sees  alternately  a  flash  and  an  eclipse. 
The  intervals  between  the  flashes  depend  upon 
the  rapidity  of  rotation.  This  light  has  the 
incouvenience  of  requiring  sustained  attention, 
and  of  consultifig  a  timepiece  to  tell  the 
length  of  the  interval.  It  should  be  sup- 
prcs8c<l. 

The  fixed  lights  varied  bj-  flashes  are  ob- 
tained by  means  of  an  apparatus  for  a  fixed 
liglit  around  which  turu  two  or  three  vertical 
lenses  which  give  flashes,  either  white  or  red, 
or  alternately  white  or  red,  at  intervals  of  some 
minutes.  These  slowly  revolving  lights  have 
the  same  fault  as  the  preceding,  and  will  also 
eventually  disappear. 

The  characteristic  which  will  be  generally 
adopted  is  that  of  a  scintillating  light.  To 
produce  it,  a  fixed-light  apparatus  is  employed, 
arouud  which  revolves  a  drum  of  lenses,  placed 
vertically,  composed  of  straight  glass  bars  of 
lenticular  cross-section ;  each  of  these  con- 
centrates the  horizontal  rays,  and  consequently 
produces  a  flash.  During  a  rotation,  if  all 
the  lenses  are  alike,  the  navigator  will  see  a 
series  of  equal  white  flashes,  producing  a  scin- 
ilating  light.  If  the  vertical  lenses  are  alter- 
ately  red  and  white,  there  will  be  alternately 
a  red  and  white  flash,  and  a  compound  red- 


and-white  scintillating  light  will  result.  In 
the  same  way.  by  placing  the  lenses  in  groups, 
there  can  be  two.  three,  four,  or  more  white 
fl.ishes,  followed  by  a  red  one.  It  should  be 
remarked,  that,  in  this  case,  as  the  red  color 
diminishes  the  luminous  intensity,  the  red  lens 
should  have  larger  dimeusious  to  compensate 
for  this  loss :  as  this  causes  a  loss  of  light, 
M.  Allard  prefers,  in  most  cases,  to  separate 
the  group  of  white  flashes  simply  bj*  an  obscure 
interval.  This  is  obtained  by  a  simple  modi- 
fication in  the  form  of  the  vertical  lenses. 
There  are  thus  the  following  eight  characteris- 
tics :  — 

1.  Vnute  scintillating  light. 

2.  Light  with  alternate  red  and  white  flashes. 

3.  Light  with  two  white  flashes  and  one  red  succes- 
sively. 

4.  Light  with  three  white  flashes  and  one  red 
successively. 

5.  Light  with  four  white  flashes  and  one  red  suc- 
cessively. 

6.  Light  with  two  white  flashes,  with  Intervals  of 
obscurity. 

7.  Light  with  three  white  flashes,  with  Intervals  of 
obscurity. 

8.  Light  with  four  white  flashes,  with  Intervals  of 
obscurity. 

These  are  the  only  characteristics  which 
have  been  definitely  adopted.  They  have  the 
advantage  of  being  readily  recognized  without 
consulting  a  timepiece.  ' 


LETTERS  TO  THE  EDITOR. 
The  nevr  comet  in  Pegaaua. 

I  DKSiRE  to  give  publicity  to  the  following  state- 
ment regarding  the  priority  of  discovery  of  the  new 
comet  iu  Pegasus.  1  discovered  it  at  seven  o'clock 
last  evening;  and,  as  soon  as  the  direction  and  rate  of 
motion  was  ascertained,  I  repaired  to  the  telegraph- 
offlce  (a  mile  away),  and  tclcgraplied  its  discovery  to 
several  astronomers,  and  to  Professor  Picliering  to 
cable  to  Europe.  In  journeying  thither  I  must  have 
passed  the  messenger-boy  with  a  telegram  from  Mr. 
W.  R.  Broolts  of  Phelps,  N.Y.,  which  I  found  at 
the  observatory  on  my  return,  announcing  to  me  his 
discovery  of  the  same  object. 

It  was  then  too  late  to  undo  the  mischief  I  had 
innocently  done.  In  fact,  I  was  not  even  then  sura 
that  there  was  any  guilt  attaching  to  the  transaction, 
as  he  did  not  give  the  time  of  discovery.  He  imme- 
diately wrote,  however,  giving  the  time  as  forty-flve 
minutes  past  six,  local  time,  which  letter  reached  me 
to-day. 

I  consider  it  my  duty  to  give  to  the  world  the  above 
facts,  that  no  injustice  l>c  done  to  Mr.  Brooks.  No 
instance  occurs  to  me  of  a  comet  having  been  discov- 
ered by  two  persons  so  nearly  simultaneously. 

The  comet  is  quite  bright,  with  a  strong  central 
condensation,  though  no  nucleus  could  be  detected. 
Its  tail  was  about  40'  in  length,  faint,  straight,  and 
narrow. 

The  shutter  of  the  dome  of  the  observatory  is  un- 
dergoing some  slight  repairs,  which  prevented  the 
use  of  the  16-inch  refractor;  and  I  was,  In  oonae- 


uo 


SCIENCE. 


rVot..  I.,  Wo.  R. 


quftnce,  unable  to  obtain  its  position  except  by  esti- 
mation. 

At  twenty  minutes  past  seven  I  estimated  it  to 
have  been  in  .ibout  R.  A.  22  h.  07  m..  Dec.  +  20° 
60',  Its  determined  by  comparison  witli  Argel.-vnder's 
ch.iris,  no  allowance  for  precession  Ix'ina:  made.  It 
was  2°  .S7'  nimost  exiiclly  north  of  Beta  Pegnsi.  as 
roushly  dfterniiiicd  by  ilie  size  of  tbe  field  of  my 
comet  eye-piece.  Its  motion  is  slowly  eastward, 
probiilily  north-east;  but  its  altitude  was  so  low, 
and  the  hour  being  so  near  nioonrise,  I  could  not 
detennine  its  exact  direction. 

It  presented  a  beautiful  appearance  through  my 
4>4-inch  achromatic.  Lewis  Swrrr. 

Warner  obterratory,  Kochc»ter,  Feb.  34. 

Movement  of  the  arma  in  vralking. 
In  Science.  Feb.  9.  Mr.  F.  W.  True  recognizes  the 
'mOTeraent  of  the  arms  in  walking'  as  a  functional 
relic  of  (|uadruped.il  locomotion;  urging  thereby  a 
modlQcation  of  the  expression  of  Professor  Dana, 
sanctioned  by  Dr.  Gill,  that  "  m.in  stands  alone  among 
mammals  in  having  the  fore-limbs  not  only  prehen- 
sile, but  out  of  the  inferior  series,  the  posterior  pair 
being  the  mle  locomotive  organs."  And  the  questions 
are  asked,  "  Have  we  not  at  least  a  ghost  of  a  pre- 
existing function?  Docs  man  walk  by  means  of  his 
feet  and  legs  alone?"  Viewing  the  question  from 
the  developmental  standpoint,  it  seems  to  me  that  the 
strongest  evidence  appears  in  the  first  locomotor-acts 
of  the  child.  Befon-  bipedal  progression  is  learned, 
the  child  rioes  on  all-fours,  and  i.i  an  acliial  vxnnmal- 
{(in  quadruped.  At  the  beginning  of  this  the  prehen- 
sile power  of  llie  lingers  is  very  imperfect.  Men  have 
been  knowti  to  educate  their  toes  to  do  more  than  the 
fingers  can  at  that  stage  of  functional  development. 
At  that  time  the  palms  are  of  more  value  as  soles 
than  for  holding  things.  In  the  beginning,  also,  the 
arms  in  some  children  arc  better  legs  than  are  the 
hind-linihs,  lieing  more  easily  used.  For  example,  it 
Is  more  common  for  children  to  creep  on  the  knees 
Jhan  on  the  elbows;  but  some  learn  remarkably  early 
to  elevate  both  knees  and  elbows,  to  creep  on  the 
soles  and  palms.  My  own  boy  walked  on  his  soles 
and  palms  from  the  Ktart,  and  never  upon  his  knees. 
Tlie  sjiecd  with  which  he  tinally  learned  to  run  in 
this  way  was  remarkable.  After  learning  to  move 
somewhat  on  his  hind-legs,  when  he  got  in  such 
haste  as  to  make  bipedal  balancement  ditficuit  or 
uncertain,  he  would  take  to  all-fours,  thereby  making 
better  speed  with  less  danger  of  a  fall. 

n.K.  dept.  of  ■grlc,  WaahlnKton,  W.  S.  BAJIMABD. 

Kfb.  13,  IM3. 

Tbe  heart  as  a  locomotive  organ. 

Every  one  has  observed  that  the  tendency  of  the 
heart  to  beat  while  walking  'is  a  most  natural  one.' 
'The  action  is  rhythmical,'  the  number  and  force  of 
the  pulsations  varying  with  the  velocity  of  the  walk. 
'It  is  also  involuntary;'  but,  although  proper  locomo- 
tive movements  arc  usually  in  a  high  degree  toluntnry, 
this  consideration  need  cause  us  no  uneasiness,  if  we 
reflect,  that,  when  its  action  is  from  any  cause  sus- 
pended, 'an  air  of  stiffness'  is  soon  imparted  to  the 
whole  body. 

In  view  of  these  facts,  does  it  not  seem  that  the 
statement  (Science,  p.  11)  that  "  man  stands  alone 
among  mammals  In  having  the  fore-limbs  not  only 
prehensile,  but  out  of  the  inferior  series,  the  posterior 
pair  being  the  imle  locomotive  organs,"  should  be 
further  modified,  and  the  heart  ossigneil  its  proper 
place  between  the  swinging  arms  as  a  true  loco- 
motive organ  ?  O.  Haboeb. 

New  Haven,  Feb.  S8. 


The  copper-bearing  rocks  of  Lake  Superior 

There  are  one  or  two  statements  in  Mr.  Sclwyn's 
remarks  on  the  age  of  the  rocki  on  tlii-  northern  shore 
of  Liike  Superior,  in  the  number  of  your  journal  for 
Feb.  0,  which  I  cannot  suffer  to  pass  unchallenged. 

I  cannot  enter  here  into  a  general  discussion  of  the 
much-vexed  question  of  the  age  of  the  Lake  Suf)erior 
copper  rocks,  —  I  have  discussed  it  at  length  else- 
where,'—  l«it  I  mutt  take  issue  with  the  statement 
that  there  is  "  no  evidence  whatevi-r  of  tlielr  holding 
any  other  place  in  (lie  geological  srries"  tlian  that 
•which  "includes  the  Potsdam  and  Primordial  Silu- 
rian." My  own  couchtsions  In  this  connectlim,  after 
an  examination  of  most  of  the  circuit  of  Lake  Su- 
perior, are:  — 

1°.  That  the  copper-bearing  rocks  underlie  uncon- 
formably  —  and  with  an  inunense  unconfurmily — a 
series  of  sandstones  holding  Cambrian  fossjN.  Those 
fossils  may  not  correspond  to  the  oldest  Cambrian 
fo.KsilB  known  elsewhere,  as  argued  by  IS".  H.  Wincliell 
In  the  report  quoted,  but  they  are  distinctly  Cambrian; 
and  if  the  copper-bearing  strata  are  to  be  called  Cam- 
brian, then  we  must  stretch  that  term  over  a  mo5t  im- 
mense unconformity,  in  onler  to  include  a  rock-series 
holding  no  fossil  evidence  of  its  Cambrian  age,  —  a 
thing  which  ay)pears  to  me  very  unreasonable  to  do. 
This  unconfonnity  is  Ijest  seen  In  the  St.  Croix  river 
region  of  western  Wisconsin,  and  thence  north-east- 
ward. Although  attention  was  drawn  some  years 
since  by  Sweet,  Cliamberlin,  and  myself,^  to  the 
strikingly  conclusive  occurrenci>s  of  this  region,  our 
evidence  has  been  ignored  by  others  wlio  have  never 
examined  the  region,  and  who  continue  to  approach 
the  question  from  the  eastward,  or,  in  other  words, 
from  the  same  direction  as  a  succession  of  geologists, 
from  noughton  to  Selwyn,  all  of  whom  have  felt 
hafSed.  It  is  interesting  to  note  in  this  connection 
that  N.  H.  Winchell,  the  only  geologist  who  has  gone 
to  the  St.  Croix  since  our  report  was  issued,  confesses 
to  the  unconformity,"  although  he  had  strenuously 
refu.sed  to  believe  in  it  before  visiting  the  region.  It 
does  not  seem  to  me  that  any  geologist  can  honestly 
deny  this  unconformity  until  he  has  done  as  we  have 
done;  viz.,  followed  the  copper-bearing  strata,  with 
all  their  characters  preserved,  mile  by  mile,  from  the 
typical  region  of  Keweenaw  Point,  to  their  jimction 
with  the  lossillferous  Cambrian  sandstone  of  the  St. 
Croix  valley. 

2°.  That  the  copper-bearing  strata  also  underlie  un- 
conformably  the  'eastern  sandstone'of  the  south  shore 
of  the  eastern  half  of  L.ake  Superior.  Winchell  has 
arguc<]  a  difference  of  age  between  this  sandstone  and 
that  of  tlie  St.  Croix  v.iTley.  However  this  may  be, — 
and  I  have  myself  seen  no  evidence  that  the  one  of 
these  sandstones  Is  not  merely  the  direct  downward 
continuation  of  the  other,  —  the  work  done  by  my- 
self and  assistants  along  tlie  contact  line  of  the  copper- 
bearing  rocks,  and  the  eastern  sandstone  from  Wte 
Grise  Bay  westward  to  the  vicinity  of  Lake  .\goceblc, 
has  served  to  convince  me  that  there  is  licre  also  an 
unconformity  as  great  as  the  other. 

.3°.  That  the  time-gap  l)etweeu  the  copper-lx^aring 
series  ami  the  Ilurnnian  w.is  too  long  to  allow  of  our 
classing  them  together,  —  for  it  certainly  covered  a 
considerable  amount  of  denudation  and  aUeration,  — 
but  it  is  still  doubtful  if  this  gap  was  lung  enough  to 
cover  the  folding  of  the  folded  lluronian.  "  The  great- 
est confusion  prevails  as  to  the  use  of  the  term  Ila- 

'  The  copner-beartng  rock*  of  Lake  doperlor,  —  vol.  v.,  mono. 
graphic  puDllcatton«  of  the  V.  B.  scol.  survey ;  aUu  Thlril  annual 
report  of  (be  eamc  turvey.  Both  uf  these  pufallraUon*  are  atlU 
under  preas. 

*  Geology  of  Wlaconain,  vol.  III.  '  Loe.  elt.,  p.  134. 
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roiiian.  The  Cariiuiian  geologists  have  fallen  Into  Ihc 
custom  of  calling  every  thing  lluroniaii  that  is  schis- 
tose, ami  yet  it  i»  eviJpnt  that  much  of  the  schists 
called  by  Lhem  Huronian  arc  but  dependencies  of  the 
older  gneres.  I  may  say  in  this  connection,  that  the 
'Aniniikie  group'  of  Thunder  Bay,  wliich  Sohvyn, 
following  Logan,  refers  to  the  copiier-bearing  series, 
l»,  beyond  qucs.lion,  the  exact  ei|nivaleiit  of  the  un- 
folded iron-l)earing  rocks  of  the  Penokce  region  of 
Wisconsin,  and  these  again  of  the  folded  iron-bearing 
schists  of  the  Marquette  and  Menominee  regions ;  and 
that  there  can  be  little  doubt  tliat  all  of  these  are  the 
ec|uiTalents  of  the  original  Huronian  of  the  north 
shore  of  Lake  Huron.  Tliis  reference  of  the  Animi- 
kie  rocki  tolhe  Huronian  ls,I  know,  n  novel  iKjsllion, 
although  Logan  long  since  for  a  lime  lield  the  same 
view;  but  I  feel  confldent  that  it  is  n  correct  one. 
Indeed,  t  speak  confldently  as  to  all  of  the  conclusions 
here  mentioned,  because  I  have  had  unusual  oppor- 
tunities for  observation,  having  studied  botli  tlie 
Cambrian  sandstones  and  the  copper-bearing  rocks, 
as  well  OS  the  Huronian  from  Keweenaw  Point  across 
Wisconsin,  into  Minnesota,  and  (hence  north-east- 
ward to  Thunder,  Ulack,  and  Nipigon  Bays.  Haviug 
made  this  wide  sweep,  I  can  sec  quite  well  how  others, 
examining  only  |>orlioiis  of  the  district,  should  be 
puzzled  or  reach  different  conclusions. 

There  is  one  other  statement  in  Mr.  Selwyn's  letter 
that  I  cannot  concur  in ;  and  that  is  .is  to  the  occur- 
rence of  tufts,  or  volcanic  delrital  matter,  among  the 
copper-bearing  rocks.  I  know  .such  materials  should 
be  expected  to  occur  in  a  series  largely  composed  of 
volcanic  Hows;  but  after  a  careful  search  for  them  in 
the  Geld,  and  tlie  study  of  a  large  number  of  tbin 
sections,  I  can  Hnd  no  fragmental  rooks  which  are 
not  either  certainly  ordinary  sediments  or  at  least 
much  more  probably  so  than  of  direct  volcanic  origin. 

MadlTCn,  WU.,  Feb.  18. 1883.  ft.   D.  iBVlltO. 


WHITNEY'S  CLIMATIC  CHANGES. 

The  cthnatic  changes  of  later  geological  times:  a 
discussion  based  on  observations  made  in  the  Cor- 
dilleras of  North  America.  By  J.  D.  Whitwky. 
Cambridge,  1882.     14-f  394  p.    4°. 

I. 

Tins  voluuie  is  one  of  a  series,  by  tlie  same 
Uthor,  bnsed  on   the  work  of  the  California 

alogical  survey,  but  published  under  the  aus- 
pices of  the  Museum  of  eomparalive  zoology, 
preceding  volume  treated  of  the  auriferous 

ivels  of  California,  and  this  one  is  in  some 
sense  a  seipiel  to  it.  Although  the  treatise  is 
an  outgrowth  of  the  Californian  work,  its  ma- 
terial ineludcs  observations  by  the  author  in 
eastern  -Vnieiiea  and  in  Europe,  ns  well  as 
data  gathered  by  others  from  all  regions.  It 
i.s  of  iutercst,  not  only  by  reason  of  its  contri- 
bution of  original  matter,  but  because  it  devel- 
ops at  length  a  theory  that  has  heretofore  been 
BtattKl  but  briefly,  and  whieh  has  been  almost 
ignore<l  by  the  advocates  of  its  rivals.  The 
book  comprises  four  liundred  qu.nrto  pages,  but 
is  without  inde.x,  —  an  omission  only  imper- 
fectly stupplied  by  an  analytic  table  of  contents. 

lu  the  volume  on  the  Auriferous  gravels,  our 


author  states  that  the  .Sierra  Nevada  bos  had 
substantially  the  same  height  and  dimensions 
from  cretaceous  time.  The  streams  which 
flowed  down  its  western  flank  during  the  ter- 
tiary ilid  not  e.vcavate  gorges,  but,  on  the 
contrary,  si)read  great  bodies  ofdi'trilns.  The 
modern  rivers,  following  essentially  the  same 
courses,  h.ivo  cut  deep  \'-shaped  caiions,  which 
were  partially  fiUeii  with  ice  during  the  glacial 
epoch.  The  tertiary  climate  was  relatively 
moist,  as  is  shown  by  the  broad  channels  of 
the  tertiary  rivers,  and  by  the  faot  that  they 
filled  their  valleys  with  gravel  instead  of  cut- 
ting canons. 

In  the  present  volume,  the  idea  of  a  diminu- 
tion of  precipitation  from  pliocene  to  present 
time  is  expanded  into  a  theory  of  general, 
continuous,  secular  desiccation,  and  is  deveU 
o|}ed  at  length.  Evidence  is  adduced  to  show, 
that  within  historic  time  there  has  lieen  a 
shrinking  of  lakes  and  rivers  in  .South  America, 
in  the  interior  b.'isin  of  Asia,  and  abont  the 
shores  of  the  Mediterranean  ;  and  that,  in  lute 
geological  time,  large  areas  in  northeastern 
and  northwestern  Asia  and  northern  Africa 
were  covered  with  water,  while  the  Great  linsin 
of  Noith  America  contained  a  system  of  fresh- 
water lakes.  The  ancient  glaciers  of  the  Sierra 
Nevada,  and  of  the  Cordilleras  generally,  are 
described  ;  and  their  disappearance  is  referred 
to  the  same  desiccation.  An  account  is  given 
of  the  tertiary  lakes  of  western  North  America, 
and  it  is  pointed  out  that  their  extent  gradually 
diminished.  The  [wpiilar  theory  that  modern 
desiccation  is  due  to  the  destniction  of  forests, 
and  the  theory  of  some  geologists  that  the 
great  lakes  and  rivers  of  the  immediate  past 
were  connected  with  the  melting  of  the  ice  of 
the  glacial  epo<;h,  are  controverted  ;  and  it  is 
ai^ued  that  all  the  phenomena  pertain  to  a 
general,  secular  diminution  of  precipitation. 

To  account  for  this  diminution,  the  followinjf 
considerations  are  adduced :  The  amoimt  of 
moisture  precipitated  to  the  earth  depends  on 
evaporation.  The  amount  of  evaporation  de- 
pends on  temijcrnture  and  on  the  extent  of 
water-surface.  If,  therefore,  it  can  be  shown 
that  the  continents  of  the  earth  have  gradually 
increased  in  area,  while  the  oceans  have  gradu- 
ally diminished,  or  if  it  can  be  shown  that  the 
temperature  of  the  atmosphere  has  gradually 
lowered,  then  an  explanation  will  be  afforded 
of  the  change  in  precipitation.  After  a  review 
of  the  facts.  Professor  Whitney  concludes  that 
an  expansion  of  continents  has  actu.tUy  taken 
place,  but  that  it  is  in.idcquate  to  account  for 
the  observed  recent  desiccation,  lie  therefore 
bases  bis  theory  chiefly  u)>ou  a  loss  of  heat. 
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adopting  tbe  doctrine  of  the  dissipation  of  solar 
energy,  ami  citing  tbe  paleotitologic  evidence 
of  warm  tertiary  cliinntes  iu  arctic  regions. 

Search  is  made  for  proofN  of  recent  changes 
of  temperature  corresponding  to  the  recent 
changes  in  precipitation.  The  therraometric 
record  is  rejected,  because  the  conditions  of 
observation  have  not  been  constant ;  hut  cer- 
tain circumstaiitiul  evidence  is  admitted.  The 
northern  limit  of  the  gru[je  and  other  cultivated 
plants  is  observed  to  be  no»v  farther  south  than 
formerly,  and  the  northern  limit  of  human 
habitation  has  been  crowded  somewiiat  south- 
ward. The  people  of  Greenland  and  Iceland 
are  emigrating,  and  icebergs  are  multiplying 
in  arctic  waters. 

ITiis  theory  of  the  continuous  fall  of  general 
temperature  is  evidently  inconsistent  with  the 
prevalent  assumption  that  the  glacial  epoch 
was  a  period  of  exceptional  cold,  and  a  con- 
siderable share  of  the  book  is  devoted  to  the 
setting-aside  of  th.at  assumption.  To  this  end 
the  present  glaciation  of  the  earth  is  reviewed 
at  some  length,  and  the  conditions  of  glacier 
formation  are  discussed.  It  is  shown  that 
mere  cold,  whether  it  pertain  to  high  latitude 
or  to  high  altitude,  is  not  sutficient,  hut  that 
an  abundant  precipitation  must  accompany  it ; 
and,  since  a  lowering  of  general  temperature 
tends  to  check  precipitation  by  checking  evai)0- 
ration,  it  should  not  be  predicated  as  the  cause 
of  the  glacial  ejwch.  A  higher  general  tem- 
perature is  quite  as  likely  to  be  a  favorable 
condition  for  producing  the  demonstrated 
efttjcts. 

For  a  series  of  decades  there  has  heen  a 
general  shortening  of  the  glaciers  of  the  Alps, 
the  Caucasus,  and  the  PjTcnees.  In  some 
localities  the  retrograde  movement  began  about 
fillj-  years  ago  ;  in  others,  twenty-Bve  ;  and  the 
longer  glaciers  have  receded  several  thousand 
feet.  This  is  ascribed  to  a  slight  diminution 
of  precipitation,  caused  bj-  the  general  cooling 
of  the  atmosphere,  and  is  correlated  with  the 
desiccation  of  the  shores  of  the  Mediterra- 
nean.   , 

The  phenomena  of  the  glacial  epoch  .ire  then 
reviewed  ;  and  it  is  stated  that  only  in  western 
Europe  and  north-eastern  America  was  the 
glaciation  so  extensive  as  to  demand  the 
assumption  of  conditions  considerably  different 
from  the  present.  The  environments  of  indi- 
vi<lual  glacier  districts  are  discussed,  and  the 
prevalent  ideas  with  reference  to  the  magni- 
tude of  the  phenomena  of  the  glacial  epoch  are 
combated. 

In  particular  are  the  phenomena  of  Green- 
land, Scandinavia,   and   the  Ural  contrasted. 


Precipitation  is  now  small  in  the  district  of  the 
Ural,  large  in  Sfjindinavia,  and  probably  large 
in  Greenland.  This  accounts  for  the  extensive 
glaci.ition  of  Scandinavia  and  Grecntiind,  and 
the  absence  of  glaciers,  both  ancient  and  mod- 
ern, from  the  Ural.  The  present  conditions 
of  Scandinavia  and  Greenland  dilTer  chiefl^v  in 
that  the  latter  is  somewhat  higlier  and  more 
maritime ;  and  to  account  for  the  ancient  ex- 
treme glaciation  of  Scandinavia,  it  would  be 
natural  to  suppose  that  it  then  resembled 
Greenland  in  these  respects.  According  to 
the  Swedish  geologists,  this  w.os  the  case.  Its 
altitude  was  greater,  and  during  at  least  a 
portion  of  the  glacial  epocJi  the  plain  at  its 
eastern  margin  was  submerged. 

The  description  of  the  glaciation  of  north- 
eastern America  is  somewhat  meagre,  and  i3 
chiefly  characterized  by  a  tendency  to  estimate 
lower  than  other  geologists  the  magnitude  of 
the  phenomena.  The  existence  of  an  ice-sheet 
is  not  denied ;  but  the  difficulties  attending 
the  glacial  hypothesis  are  emphasized,  and 
great  importance  is  attached  to  the  work  of 
icebergs  and  rivers. 

Incidentally  the  book  is  replete  with  illustra- 
tions of  the  indepeudence  of  the  author's  opin- 
ions. He  ascribes  no  erosive  power  whatever 
to  glaciers,  but  refers  the  multitudinous  rock 
basins  of  Canada  and  Finland  to  chemical 
decomix>sition  and  orographic  displacement, 
and  asserts  that  the  tendency  of  streams  is 
to  deepen  these  basins  rather  than  obliterate 
them.  He  has  a  theory  of  glacier- motion  in 
which  water  plays  an  important  part ;  and  he 
ridicules  the  idea  that  different  layers  of  a 
confluent  ice-mass  can  move  in  different  direc- 
tions. The  statement  that  most,  if  not  all,  of 
the  detrital  material  of  north-eastern  North 
America  is  destitute  of  any  true  morainio 
character,  will  sound  strange  to  the  geologists 
who  are  now  studying  the  moraines  of  that 
region. 

In  a  succeeding  number  some  of  the  author's 
more  comprehensive  conclusions  will  be  dis- 
cussetl.  

THE    GOVERNMENT   AGRICULTURAL 
REPORT. 

Report  of  the  commuunoner  of  agriculture  for  tA» 
yean  1S8I  and  1882.  Washington,  Government 
printing-office.     1832.     704  p.,  84  pi.     8°. 

Inasmuch  us  the  present  commissioner,  when 
he  entered  ujion  his  duties,  "  found  the  work 
for  the  season,  both  regular  and  special,  elabo- 
rately laid  out  by  my  [his]  successor,"  his 
report  not  unnaturally  bears  a  strong  resem- 
blance to  the  reports  of  preceding  years.     It 
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coutains  the  usual  reports  of  the  entomologist, 
the  superintendent  of  grouniis,  the  hotnniat, 
the  chemist,  and  the  statistician,  besides  special 
reports  relating  to  the  diseases  of  animals  aiyi 
to  the  boring  of  artesian  wells  on  the  arid 
lands  of  the  west.  The  tone  and  matter  of 
the  special  reports  and  of  the  reports  of  special 
character  compare  so  favorably  with  most  of 
those  of  theold-stylf  ■  regulars,'  that  the  thought 
suggests  itself,  that  a  much  larger  proportion 
of  the  work  of  the  department  than  has  hither- 
to been  customary  could  best  be  done  by  spe- 
cial commissioners  DUtside  of  Washington  and 
far  awa}'  from  its  influences.  From  the  verj' 
uaturs  of  the  situation  and  surroundings  of  the 
Department  of  agriculture  ;  the  irregularity  of 
its  income ;  and  its  dependence  for  support 
upon  the  favor  of  political  parties,  —  let  alone 
the  merciful  dispensation  that  the  tenure  of 
oQlco  of  its  chief  is  short,  —  it  cannot  be  ac- 
counted competent  to  carry  on  continuous  sci- 
entific researches  ;  and  it  is  in  no  sense  desir- 
able that  it  should  do  so.  Works  of  longue 
haleitte  such  as  must  necessarily  run  on  con- 
secutively from  \-ear  to  3'ear  are  beyond  its 
powers  ;  and  it  will  be  well  for  Commissioners 
of  agriculture,  present  and  future,  to  accept 
the  fact.  Rather  than  trj-  to  grasp  the  unat- 
tainable, it  will  assuredly  be  wiser  to  study 
special  finite  questions  .ts  they  present  them- 
selves ;  and  to  this  end  the  best  means  is  the 
employment  of  special  scientific  men  of  ap- 
proved competency,  each  one  to  grapple  with 
his  own  particular  question  in  such  place  and 
manner  as  he  maj-  deem  fit. 

One  commendable  feature  of  the  present 
volume  is  the  comparative  brevitj-  of  the  re- 
ports of  the  superintendent  of  grounds  and 
the  botanist  (of  the  report  of  the  entomolo- 
gist we  shall  speak  at  another  time).  The 
report  of  the  chemist,  on  the  other  hand,  is 
extended,  and  it  has  somewhat  the  effect  of  a 
twiw-told  tale.  It  was  interesting  and  impor- 
tant to  prove  that  the  proportion  of  true  sugar 
in  sorghum-stalks  increases  coutinually  until 


the  pliint  is  well  advanced  toward  maturity  ; 
but  the  evidence  of  this  fact  presented  in  pre- 
vious reports  seemed  convincing,  and  many  of 
the  results  recorded  in  the  present  volume  have 
the  effect  of  being  little  more  than  refine- 
ments upon  good  work.  The  reader  is  inclined 
to  ask  whether  it  is  not  about  time  for  the  de- 
partment to  let  its  scientific  corps  drop  sor- 
ghum, and  to  relegate  the  subject  to  the  arts- 
men  proper ;  that  is  to  say,  to  those  farmers 
and  manufacturers  who  are  specially  interested 
in  this  line  of  business. 

From  a  letter  of  the  '  commissioners  for  locat- 
ing artesian  wells  upon  arid  and  waste  lands,' 
as  well  as  from  the  statements  of  the  commis- 
sioner of  agriculture  himself,  it  appears  that 
in  their  opinion  the  fii-st  trial-well  at  Fort  Lyon 
in  Colorado  was  not  a  success.  The  onus  of 
this  •  failure  '  is  made  to  rest,  of  course,  on  the 
shoulders  of  a  preceding  administration  ;  but 
the  lesson  it  teaches  is  none  the  less  instructive. 
It  suggests  the  reflection,  that  while  one  impor- 
tant function  of  the  Department  of  agriculture 
has  been  to  show  the  American  people  *  how 
not  to  do  it,'  there  are  various  ways  in  which 
the  lesson  is  enforced.  Impracticable  borings 
in  Colorado  undoubtedly  represent  one  mode 
of  tuition,  but  in  the  appointing  and  changing 
of  employes  for  political  reasons  we  have 
another  ;  and  to  the  same  end  must  inevitably 
wofk  all  changes  of  base  which  are  hasty, 
spasmodic,  and  inconsequent.  It  will  be  of 
interest  to  notice  how  far  down  the  next  bor- 
ings will  be  permitted  to  reach  before  a  new 
incumbent  says,  '  Hold,  enough  ! ' 

From  a  couple  of  modestly  printed  tables  on 
pp.  25  and  6t»2,  it  appears  that  the  Depart- 
ment of  agriculture  disbursed  $25G,r2i).G8 
during  the  year  ending  June  30,  1881,  and 
$353,748.60  during  the  year  ending  June  30, 
1882.  It  will  convey  no  new  information,  either 
to  scientific  men  or  to  the  agricultural  commu- 
nity, when  we  say  that  the  results  obtained  by 
this  class  of  expenditures  have  hitherto  been, 
out  of  all  j)roportion,  small. 
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MATHEMATICS. 

The  polar  quadrilateral.  —  As  a  geometrical  in- 
terpretation of  a  property  of  the  roots  of  an  equation 
of  the  fifth  decree,  A.  Brill  shows  that  the  six  poinus 
In  which  a  conic  circumscribing  a  triangle  can  be  made 
to  oicniatc  a  lixed  conic  are  the  same  for  certain  five 
triangles  connected  with  a  polar  quadrilateral  of  the 
fixed  conic.  — (Math,  ann.,  xx.  ajl.)     c.  L.  F.       [288 

Ruled  spaoes.  —  In  a  thesis  presented  to  the  Sor- 


bonne,  M.  Koenigs  studies  the  infinitesimal  properties 
of  an  extensive  claiis  of  linear  complexes,  basing  his 
researches  upon  the  earlier  investigations  of  PKicker, 
Kummer,  etc.  M.  Kocnlgs  observes,  that  in  punctual 
space,  tangential  space,  and  in  space  of  which  the 
sphere  is  an  element,  every  iuSnitesiroal  property  Is 
expressed  as  a  projvcrty  of  involution.  He  com- 
mences by  defining  certain  primonlial  elements  which 
he  regards  as  necessary  and  sufficient  for  the  expres- 
sion of  all  mutual  relations  of  the  infinitesimal  prop- 
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ertles  of  ruled  spncca.     He  defines  a  point  a,  and  a 

5 lane  a  Miroui^h  lliis  point,  as  a  couple,  which  lie  in- 
Icates  !)}•  the  symbol  (a,  a).  Among  the  «  '  couples 
■ituiited  upon  a  xtniight  line  A  (i.e.,  the  point  a  lies 
on  a  straight  line  A,  wliich  is  it.self  contained  in  the 
plane  a),  there  is  a  simple  infinity  satisfying  a  given 
con<litl<>n;  their  aggregate  constitutes  a  correlntion. 
If  Ibis  condition  <!unsisla  in  the  equality  of  the  an- 
barmonie  ratios  of  the  four  points  and  the  four 
planes  of  four  arbitrary  couples  of  the  correlation, 
the  correlation  Is  said  to  be  aniiarmonli:.  An  impor- 
tant application  is  made  of  a  theorem  of  Cliasles',  con- 
cerning the  distribution  of  the  tangent  planes  to  ruled 
surfaces.  If  u,  tz..  u,  u,  arc  parameters  upon  which 
depend  a  knowledge  of  a  right  line  (u),  and  U|  -I-  du,, 
etc.,  those  which  refer  to  au  liillnitely  near  line 
(u  +  iZu),  the  vanishing  of  a  homogeneous  function 
of  the  differentials  Jit  expresses  a  property  of  the 
system  of  lines  (ii)  and  (u  f-dii).  and,  conseipiently, 
of  the  correlation  which  they  determine  relatively  to 
one  of  the  group  (k).  Tbe  differentials  du,  or  finite 
quantities  t  proportional  to  them,  may  be  considered 
as  homogeneous  co-ordinates  of  the  different  anhar- 
monic  corrtilatlons  existing  upon  the  line  it.  Among 
these  correlations  those  which  destroy  one  or  two 
kinds  of  f-co-ordinates  constitute,  respectively,  a 
pJcjciis  or  a  »fri«i  of  correlations.  These  plexi  and 
series  replace  the  cones  of  elementary  directions  in 
punctual  space.  The  condition  for  the  meeting  of 
two  lines  (u)  and  (n  +  du)  Is  expressed  by  the  vanish- 
ing of  a  quadratic  form  N(du);  and,  obviously,  all 
forms  such  as  KN(du),  where  K  Is  only  a  function 
of  the  variables  u,  express  the  same  property.  The 
author  remarks  that  it  Is  possible  to  choose  K  in  such 
a  manner  that  the  resulting  form  shall  represent  the 
moment  of  the  two  lines :  i.e.,  the  product  of  the  short- 
est distance  between  them  by  tbe  sine  of  the  angle  of 
their  mutual  inclination.  A  number  of  analogies  are 
here  given  with  punctual  spaces.  The  author  makes 
use  of  a  theorem  of  Sturm's,  conoerning  pencils  of 
lines;  and,  particularly,  of  a  method  of  Darboiix', 
referring  to  the  linear  representation  of  surfaces.  A 
special  system  of  co-ordinates  is  examined,  in  which 
the  linear  complex  possess  the  properties  of  spheres; 
and  from  tliis  is  deduced  a  system  analogous  to  pento- 
spherlcal  co-onlinates,  of  which  the  Pliickerian  co- 
ordinates and  Klein's  sextuply-ortbogonal  system  are 
particular  cases. 

The  third  part  of  the  memoir  refers  entirely  to  io- 
finilesimal  properties  of  the  second  order.  The  prob- 
lem treated  is  an  extension  of  the  theory  of  geodesies, 
and  conducts  to  a  geometrical  interpretation  of  Llp- 
schltz*  normal  eo-ordlnutes.  —  {Bull.  ac.  math.,  etc., 
1882.)    T.  c.  [289 

PHYSICS. 

Photographic  halos  aiid  reversals.  —  Wlicn  a 
brilliant  point  of  light  is  photographed,  we  often  find 
that  it  is  surrounded  by  a  blackcircle  on  the  negative, 
whose  Inner  edge  is  distinctly  marked,  while  its  outer 
shades  off  imperceptibly  into  the  surroundinj;  regions. 
Capt.  Abney  shows  that  this  Is  not  a  diffraction  phe- 
nomenon as  has  been  asserted,  hut  is  due  tn  reflection 
from  the  hack  surface  of  the  glass;  and  that  the  di- 
ameter of  the  ring  depends  on  the  thickness  of  the 
glass,  and  on  Us  critical  angle  of  reflection.  All 
trouble  from  halos  may  be  avoideil  by  coating  the 
back  of  the  plate  with  Brunswick  black,  which  re- 
flects back  no  light  to  the  film. 

It  is  a  well-known  fact,  that,  if  we  greatly  over-ex- 
pose a  plate,  we  shall  get  a  reversal  of  the  image,  — 
the  lights  taking  white,  and  the  shades  black,  instead 
of  elee  terta  as  usual.     Now,  it  has  been  shown  that 


this  is  due  to  the  action  of  the  bromine,  which  has 
been  freed  in  the  lower  layers  of  the  flim  by  the  ac- 
tion of  light,  and  rises,  attacking  the  metalilc  silver 
and  sub-broinidc  in  the  upper  layers.  This  dilTiculty 
is  avoided  by  soaking  the  film  in  a  solution  of  potas- 
sium nitrite,  which  absorbs  the  bromine  as  fast  as  it 
is  formed,  and  bi-fore  it  can  do  any  damage.  —  {Jtrit. 
joum.  pliot.,  Jun.  ft.)     w.  u.  p.  [290 

Keeping-qualitieB  of  gelatine  plates.  —  Mr. 
William  Brooks  has  been  making  some  experiments 
on  the  keeping-qualities  of  gelatine  plates,  and  finds, 
that,  tliough  they  may  work  well  for  a  few  months, 
tliey  become  slower  after  that  time,  the  images 
thinner,  and  that  they  develop  a  tendency  to  fog. 
Etnulsions  were  made  up  with  the  different  silver 
salts:  and  it  was  found  that  plates  coated  with  the 
pure  bromide  of  silver  would  keep  well  for  six 
months;  those  coated  with  bromo-iodide  would  keep 
four  months;  those  with  bromo-chloro-iodide,  three 
months;  and  bromo-chloride,  two  months.  The  latter 
plates  gave  by  far  the  best  results  when  new;  but  un- 
exposed plates  very  soon  deteriorated,  especially  If 
the  weather  was  damp.  —  ( Brtl.  journ.  phot.,  Feb.  2, 
1883.)    w.  n.  P.  [291 

Xiead  as  an  Intenslfier.  —  Herr  Grebner  recom- 
mends the  following  intensifying  solution:  nitrate 
of  lead.  4  parts;  potassium  ferricyanide,  6  parts; 
water.  IDO  parts.  When  this  solution  has  acted  suf- 
ficiently lung  upon  the  plate,  it  is  taken  out  and 
washed;  It  is  then  placed  in  a  mixture  of  one  part 
of  a  saturated  solution  of  potassium  chromate.  and 
five  parts  of  ammonia,  after  which  it  Is  washed  for 
a  short  time.  If  washed  too  long,  the  film  has  a 
tendency  to  peel.  This  formula  is  applicable  to 
collodion  plates.  — (Hri«.  Joum.  phot..,  Feb.  2,  1883.) 
w.  H.  P.  [292 

Electricity. 

Determination  of  the  ohm.  —  G.  Lippman  pro- 
poses to  measure  the  resistance  of  a  column  of  mercury 
by  opposing  the  current  Induced  by  a  rotating  mag- 
net to  another  cm-rent  measured  by  a  galvanometer. 
Then 

_  2ffnmK 

'""K'Htau^' 
where  K  is  a  constant  of  tbe  electro-magnetic  appara- 
tus, m  the  moment  of  the  magnet,  n  its  velocity  of 
rotation,  K'  the  galvanometer  constant,  and  H  the 

horizontal  resultant  of  local  magnetic  forces.     =  is 

determined  by  Gauss's  method.  The  author  claims, 
that  in  a  resistance  of  one  to  five  ohms  the  fractional 
error  would  be  within  yAn. — {Comptea  rcndita,  xcv.  23.) 
Another  method,  by  the  same  author,  is  to  revolve 
a  coll  inside  of  a  bobbin  which  carries  a  current  pass- 
ing through  the  resistance  to  he  measured.  The  cur- 
rent induced  in  tbe  revolving  coll  Is  opposed  to  the 
difference  of  potential  at  two  points  in  the  resistance 
to  be  measured.  The  condition  of  equilil>rlum  is  r  = 
2irnCS,  where  n  is  the  velocity  of  rotation,  S  the 
distance  between  the  points  of  contact,  and  C  a  con- 
stant of  the  bobbin.  The  author  gives  an  experi- 
mental method  of  finding  S',  the  value  which  S  would 
assume  If  the  bobbin  were  extended  to  infinity  in  both 

directions.    The  value  of  C  for  such  a  bobbin  is  4  =-> 

a 

d  being  the  distance  between  two  turns  of  the  wire.  — 

(Comptea  rendua.  xcv.  20.)     J.  T.  |293 

Aerial  navigation  by  electricity.  —  M.  Gaston 

Tissandier  has  found  that  an  electric  motor  of  the 

Siemens  pattern,  driven  by  a  bichromate  battery,  the 

whole  not  exceeding  the  weight  of  three  men,  la 
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capable  of  furnisliing  regularly  for  three  consecutive 
hour*  the  work  of  twelve  to  fifteen  men.  A  balloon 
of  tKX)  cnb.  m.  cajmcitv  coiiUI  raise  in  tho  air  such  an 
apparatus  with  the  additional  load  of  two  or  three 
men.  M.  Tissandier  is  now  engaged  in  the  construf- 
tion  of  a  gas-generator;  after  this  is  completed,  he 
hojics  to  construct  an  elongated  balloon  to  which  lie 
can  apply  his  machinery. — [Rev.  ilectr.,  Jan.  27. 
1883.)    J.  T.  [294 

Cost  of  electric  lightiag.  —  Dr.  Siemens,  in  his 
address  to  the  London  society  of  arts,  showed  that 
arc-lamps  were  cheaper  than  incandescent  lamps,  and 
that  both  would  be  decidedly  cheaper  than  gas-light- 
ing if  the  electric  <'iunpaiiie8  had  the  opportunity  to 
make  sulhriently  large  plants,  and  the  gas  companies 
continued  to  pay  their  present  large  dividends. — (iiep. 
«ec«r.,  Nov.  2.5,  188J.)     j.  T.  |295 

Ne'w  electric  lamp.  —  Mr.  Charles  Lever  of  Man- 
chester ha^  invented  and  patented  an  electric  lamp 
In  which  the  carbons  are  held  apart  by  a  spring  when 
no  current  is  passing.  The  current,  when  first  started, 
excites  an  electro-magnet  which  releases  a  clip,  and 
allows  the  upper  carbon  to  fall  upon  the  lower;  the 
weakening  of  the  magnets  consequent  on  shunting 
the  current  through  the  carbons  allows  the  spring  to 
bind  the  clip,  and  draw  back  the  upper  carbon  to  the 
proper  distance.  When  the  carbons  burn  away  so  as 
to  increase  the  resistance  greatly,  this  process  is  re- 
peated. —  (  Rev.  ileclr.,  Jan.  C,  iaS3. )     J.  T.  [296 

Electric  torpedo-boat. —  .V  torfiedo-bont  has  just 
been  satisfactorily  tried  at  Constantinople,  in  which 
■  Siemens  electro-motor  drives  two  screw  propellers  in 
the  rear  of  the  boat.  Tbe  vessel  is  cigar-shape<l,  and 
moves  under  water  at  the  rate  of  eight  knots  an  hour. 
Its  path  is  traced  in  the  day-time  by  a  wire  which 
projects  above  the  surface,  and  is  followed  by  a  tele- 
scope; in  the  night,  by  a  lantern  having  an  opening 
only  towards  the  sliore,  and  a  light  too  feeble  to  be- 
tray Il5clf  to  the  eiiciny  by  rellection.  Tbe  place  in 
wliicli  tbe  lorpedrvboat  was  tried  furnished  a  severe 
test  on  account  of  the  strong  currents,  which  vary  In 
dir(!Ction  in  different  parts  of  the  channel,  and  in 
strength  from  one  part  of  the  day  to  another.  The 
wir<"!  conveying  the  explosive  discharge  are,  of  course, 
ilisiitict  from  those  carrying  the  motive  current. — 
{y/A7ecJricifr,  Jan.  (i,  ISS;}.)     j.  T.  [297 

mectro-magnetic  theory  of  light.  — J.  W.  GIbbs 
continues  his  mathematical  treatment,  obtaining  in 
this  paper  .is  the  general  equation  of  monochromatic 
light  in  a  medium  of  any  degree  of  ti^nsparency :  — 

where  ♦  and  +  denote  linear  and  vector  functions; 
fol,  the  operation  by  whicli  the  potential  of  a  mass 
Is  derived  from  its  density;  q,  the  actual  potential;  U 
tbe  electrical  dl.Hphiccment;  and  p,  the  |wriod  of  the 
luminous  di.'iturbance.  The  symbol  [).<,•,  denotes  a 
■pacc-avera;;e  taken  through  a  sphere  ot  unit  radius 
concentric  with  tbe  point  considered.  This  trcattnent 
removes  certain  objections  to  the  electro-magnetic 
theory  raised  by  Lorentz  and  Raylcigh.  The  eiiuntlon, 
however,  is  not  claimed  to  be  rigorously  general.  — 
(AmitT.  juum.  tc.  Feb.,  1883.)    J.  T.  [298 

Planetary  induction.  —  M.  Quel  considers  the 
mauiirtic  induclion  of  the  planets  on  the  earth,  and 
obtains 

F    _    Iti'VNp     /       wn'M  — 3*'*"  — 2»A'co«»-f-«*' 

Fi  ~R'V.  X,  p.»  Bam'tt,—3A,'lt"  —  lh,  A  I'cot  ii , -f  4  A|>' 

where  K'and  F,  represent  the  forces  which  Jupiter 
and  the  sun,  for  instance,  exert  on  the  earth,  V  the 
Volume,  N  the  angular  velocity,  p  the  magnetic  power, 


u  the  angle  of  the  magnetic  axis  with  the  axis  of  ro- 
tation, h  and  /i'  the  cosines  of  the  angles  which  these 
two  axes  make  with  the  radius  vector  from  the  earth's 
centre.  —  {Comjiteji  midus,  ncv.  23.)    j.  t.  [299 

Distortion  of  the  spark  by  statical  electricity. 
—  M.  Aug.  Kighi  argue*,  that  the  spark  of  a  illsniptive 
discharge  ought  to  be  acted  upon  by  neighboring 
9tatic.ll  charges,  as  if  the  spark  were  a  body  electrified 
to  tlie  same  <lgn  as  the  electrode  whose  electric  dens- 
ity before  discharge  is  stronger.  Experiments  in  which 
one  electrode  of  a  nolt?:  machine  is  connected  with 
the  e.irth,  and  also  where  one  electrode  has  n  greater 
curvature  than  the  other,  confinu  his  conclusions.  — 
(Comjjfes  rendud,  xcv.  24.)    j.  t.  [300 

ENGINEEHING. 

Regulation  of  rivers,  and  prevention  of 
floods.  —  .V  valuable  report  upon  the  rectification  of 
the  Rhine  and  Danube  h:is  been  maile  by  M.  Gustave 
Wex,  privy  councillor  to  the  empieror  of  Austria,  In 
which  an  account  is  given  of  the  work  carried  on 
between  Mannheim  and  Basle  during  the  period 
from  1819  to  18(53,  by  which  the  distance  has  been 
shortened  from  2.")2  to  180  kilometers,  and  the  fall 
increased  by  thirty  j>er  cent.  The  stream  has  more- 
over been  confined  to  a  uniform  channel,  the  banks 
being  carefully  protected,  and  the  old  bed  with  its 
branches  filled,  and  the  land  thus  reclaimed  brought 
under  cultivation,  tiovernmeut  considers  that  the 
benefits  from  the  change  are  so  large  as  to  make 
ample  payment  for  the  outlay.  Similar  work  upon 
the  Danube  has  been  in  progre.ss  from  186'.t  to  1881. 
Tbe  author  concludes,  tluit  from  48  years  of  observa- 
tion and  experience  of  extensive  works  undertaken 
for  the  improvement  of  rivers,  it  can  be  confidently 
stated  that  by  careful  study,  ""ven  the  most  tortu- 
ous rivers  and  thi'  swampiest  valleys  can  within  a  few 
years  yield  the  most  satisfactory  results. — (Fan 
.Vo«tra;ifr.<  eny.  mat/.,  Feb.,  1S.S3.)     O- i-  v.         [301 

Tbe  preservation  of  timber.  —  A  committee  of 
eight  members  of  the  .\mcr.  soc.  of  civil  engineers 
has  made  a  preliminary  re[iort  upon  the  above  mat- 
ter, in  which  a  list  of  tliirty-tbree  dlAerent  chemical 
processes  is  presented  for  preserving  wood  from 
ilecay.  The  census  of  18Ht)  has  shown  the  neeci  of  a 
far  more  economical  use  of  timber  in  this  counlrj-  than 
has  prevailed  heretofore.  Not  less  than  a  thousand 
circulars  were  sent  out  to  civil  engineers,  railroad- 
sup<'rintendents,  dealers  in  timber,  and  chemists; 
and  numerous  letters  from  engineers  are  given,  in 
regard  to  the  daration  of  wood  under  various  condi- 
tions.—  (TVans.  Amer.  soc.  civ.  eng.,  Oct.,  1882.) 
o.  L.  V.  (302 

Ne'w  harbor  at  Vera  Cruz,  Mexico.  —  The 
plans  of  Mr.  James  H.  ICads  for  a  now  and  extensive 
artificial  harbor  at  Vera  Cruz  have  been  for  some 
lime  before  the  engineering  world,  and  the  work  wa» 
commenced  last  autumn.  The  natural  harbor  is  ex- 
posed to  gales  from  the  north  and  north-west,  and  is 
often  made  very  danecrous  during  storms.  The  plan 
of  Capt.  E.idi'  provides  for  a  cjuiet  harbor  with  deep 
water  and  stiltable  lights  for  guidance  of  shipping. 
The  cost  of  tlie  above  works  is  reckoned  at  about  ten 
millions  of  dollars.  —  (Enginrerinfi,  Nov..  IS.82.1 
O.  L.  V.  (303 

CHEMISTRY. 

yOrgtintt'.) 

Dianilido  -  phosphorus  hydrate.  —  Professor 
Jack«on  mentioned  a  Dianllido-phosphorus  hydrate 
(C„H,NH)POn,  which  he  and  Mr.  Menke  had 
obtained  by  the  action  of  phosphorus  trichloride 
upon  aniline.    The  crude  product  fonued  by  adding 
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phospliorus  trichloride  to  aniliDe  wa^  heatoil  ovpr  a 
free  flame  in  a  porcelain  ilish,  and  the  orange-yellow 
prwluct  boiled  with  alcohol.  On  adding  water  a 
whito  precipitate  of  the  above  composition  wa.-» 
thrown  down.  Thi.s  substancf  it  not  acted  upon  by 
aqiieous  potassium  hydrate  nor  by  dilute  sulphuric 
aciil,  but  it  la  decomposed  by  strong  nitric  acid. — 
(/farrar/i  c/iem.  ctuh ;  mertimj  Jan.  0.)  [304 

Phenoxybromacrylio  acid. —  Professor  mil  de- 
Bcribeil  phenoxybromacrylic  acid  which  lie  hud  ob- 
tained by  acting  upon  raucobroraic  acid  willi  potassium 
plienolate.  and  Ireatiug  with  potassium  hydrate  tlie 
product  thus  obtained.  Ue  proposed  to  study  it  more 
carefully  with  the  hope  of  establishing  the  relative 
position  of  the  bromine  atoms  in  inucohromic  acid 
and  the  connected  dibromacrylic  and  dibrommaloic 
acids.  —  (IhidL;  meeting  Jan.  'ja.)  [305 

{.lFio/jrf(ca/.) 

Quantitative  determination  of  calcium.  — 
Dr.  Kinnicutt  gave  an  account  of  some  experiments 
which  he  had  undertaken  with  Mr.  F.  G.  Short  on 
the  quantitative  delenuination  of  calcium.  Calcium 
oxalate  is  prcciiiitaled  highly  crystalline  from  a  boiling 
solution  if  it  is  cooled  riipi<lly,  ami  it  may  Ije  filtered 
Immediately.  In  the  separation  of  calcium  and  mag- 
nesium, the  calcium  oxalate  may  be  filtered  without 
standing,  if  the  formation  of  an  ammoDio-magneslum 
oxalate  is  prevented  liy  using  a  small  excess  of  am- 
monium chloride  and  bv  cooling  rapidly  after  precipi- 
Ution.  —  (/6iVJ.)  [306 

Estimation  of  suiphur  in  illuminating-gas. — 
A  methoil  proposed  by  O.  Knublauch  consists  in 
burning  a  known  volume  of  the  eas.  mixed  with 
air,  in  a  glass  tube,  and  absorbing  the  sulphuric  and 
sulphurous  acids  in  a  solution  of  potassium  carbonate. 
After  oxidation  of  the  sulphurous  acid  with  potas- 
sium p'ermnnpauate.  the  sul)ihur  is  cilculated  from 
the  weiglit  of  liarium  sulphate  otitiiiiied  hy  precipita- 
tion with  barium  chloride.  For  details  of  the  method, 
and  description  of  the  apparatus,  reference  is  made 
to  the  original  article.  — (ZeiUichr.  anal,  chem.,  1882; 
also  Berichle  deuUch.  chem.  gesellsch.,  xv.  240.3.) 
c.  F.  M,  [307 

Volumetric  determination  of  copper,  iron,  and 
antimony  by  the  processes  of  M.  F.  Weil.  —  If 
a  standard  solution  of  stannous  chloride  is  added 
to  a  boiling  solution  of  cupric  chloride  containing 
sufllcient  free  hydrochloric  acid  to  impart  to  it  a  yel- 
low color,  complete  reduction  of  the  copper  solution 
is  indicated  by  disappearance  of  the  color.  A  solu- 
tion of  ferric  chloride  also  is  rapidly  reduced  by  stan- 
nous chloride.  In  each  case  the  final  re-action  is  so 
clearly  marked  that  no  other  indicator  is  required. 
When  cui>ric  chloride  is  added  to  a  solution  of  anli- 
monic  chloride  in  an  excess  of  hydrochloric  acid,  the 
mixture  acquires  a  greenish-yellow  color.  If  the  quan- 
tity of  copper  is  known,  by  deducting  from  the  vol- 
ume of  tin  solution  required  to  reduce  the  mixture 
the  volume  corresponding  to  the  copp«'r,  the  dif- 
ference represents  the  volume  of  stannous  chloride 
required  to  reduce  the  antimonic  to  antimonious 
chloride.  Copper,  iron,  and  antimony  may  be  deter- 
mined in  the  same  solution  by  a  combination  of  these 
methods.  After  each  series  of  determinations  the 
tin  solution  must  be  restandardized.  —  {Rerue  des 
mine«,  Chem.  newx,  46,  234. )    c.  f.  m.  [308 

AGBICULTURE. 

ATailabillty  of  nitrogenous  fertilisers.  —  To 
obtain  an  approximate  idea  of  the  relative  value  of 
different  nitrogenous  substances  as  fertilizers,  Stntzcr 
and  Klinkenberg  propose  to  digest  them  with  an  acid 


solution  of  pepsin,  and  determine  the  proportion  of 
nitrogen  soluble  in  tliii  reagent.  They  find  that  a 
definite  proportion  of  the  nitrogen  is  entirely  unacted 
upon,  aa  JStulzer  has  previously  shown  to  be  the  case 
with  fodders:  and  this  portion  ihey  consider  of  little 
value  as  a  fertilizer.  —  {Jvum.  far  lanUw.,  30,  368.) 
H.  P.  A.  |309 

Fineness  of  superphosphates.  —  In  pot  experi- 
ments with  finely  ground  superphosphate  and  with 
the  same  substance  artificially  granulated,  Wagner 
finds  the  fonner  rleclde<lly  superior.  —  ( lUcdermann' » 
cenlral-hlatt,  1S.SL'.  065.)     H.  p.  A.  (310 

Clover  sickness.  —  .V  particular  case  of  *  clover 
sickness '  has  been  investigated  by  Kutzleb.  It  was 
shown  that  the  failure  of  the  clover  was  not  due  to 
parasites,  to  lack  of  nitrogen,  to  lack  of  water,  or  to 
unfavorable  physical  properties  of  the  soil.  An  analy- 
sis of  the  soil  showed  a  decided  deficiency  of  easiiy 
soluble  potash  (soluble  in  carbonic-acid  water),  espe- 
cially In  the  subsoil.  In  comparison  with  the  soil  of 
neighboring  estates  on  which  clover  flourished:  and 
the  clover  sickness  is  attributed  by  the  author  to  this 
cause.  No  attempt  appeapt  to  have  been  made  to  test 
the  effect  of  manuring  the  field  In  question  with 
potash.  —  (BieJermann^.'s  ccntral-blatt,  1882,  728.) 
H.  p.  A.  [311 

Seed-testing.  —  .\d.  Mayer  and  Van  Pesch  suggest 
various  unimportant  modifications  in  the  methods  of 
seed-testing  in  general  use  in  the  seed-control  stations 
of  Germany.  Nobbe  comments  on  these  suggestions. 
A  sul)«ei|uent  paper  by  Nobbe  treats  of  the  method  to 
be  followed  in  testing  the  sprouting  power  of  beet-seed, 
and  of  the  best  manner  of  expressing  the  results. — 
(Z,andio.ten(i«cAiJ-»ta«.,xxviii.  107,2S,1)  H.  P.  A.  [312 

OEOLOOY. 

Induration  oi  rocks  by  atmospheric  action. — 
Dr.  M.  E.  WadsHorlli  gave  some  obi^ervations,  made 
in  1871-73,  upon  the  effect  of  atmospheric  action  in 
indurating  the  friable  St.  Peters  and  Potsdam  sand- 
stone in  Wisconsin.  This  effect  was  quite  strongly 
marked  upon  the  exposed  surf.ices,  resulting  in  indura- 
tion, the  partial  obliteration  of  the  granular  structure, 
the  formation  of  concretions,  and  even  of  quartz 
crystals;  while  the  covered  portions  of  the  same  blocks 
and  slabs  retained  the  usual  friable  character.  — 
{BokI.  soc.  nat.  hist.  ;  meHing  Feb.  7.)  [313 

Olacial  phenomena  of  Mill  Rock  near  Ne'^ 
Haven. —  Prof,  W.  P.  Blake  spoke  of  the  low  east- 
and-west  ridge  just  north  of  New  Haven,  and  re- 
ferred its  existence  to  the  intrusion  of  trap-rock  in 
the  form  of  a  narrow  vertical  dike,  a  part  of  the 
Kast-rock  dike.  It  presents  a  precipitous  front  to 
the  south ;  but  northwards  the  slope  is  gentle,  and  is 
formed  of  sandstone.  Tbi";  dike  of  hard  trap,  and 
the  adjai-ent  hanlened  sandstone,  stood  up  like  a  wall 
in  the  path  of  the  great  glacier;  and  Its  surface  Is 
strongly  rounded  off,  grooved,  polished,  and  striated 
by  the  Ice.  This  cutting  is  best  seen  on  the  surface 
of  the  hard  sandstone.  The  direction  of  the  glacier 
appears  to  have  been  from  the  north-east.  In  addi- 
tion to  the  glacial  scratches,  there  is  a  scries  of  trans- 
verse valleys  or  depressions  having  about  the  same 
direction.  These  appear  to  have  been  formed  by  the 
ice  following  the  lines  of  outcrop  of  the  harder  beds 
of  sandstone  underlaid  by  soft  red  shales. 

Heav7  bowlders  of  hiird  trap  are  irregiUarlv  distrib- 
uted In  sandy  gravel  on  the  north  slope.  I'liere  are 
some  large  bowlders  of  quartz,  but  granite  bowlders 
do  not  occur.  Most  of  the  bowlders  have  flattened 
sides,  showing  extensive  abrasion.  They  are  gener- 
ally ellipsoidal  in  form,  and  are  often  broken  at  one 
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end.  The  qimrtz  bowlders  are  found  in  (orms  which 
indicate  thut  they  were  firmly  held  in  the  Ice,  first  In 
one  po^ltinn,  then  in  nnother.  some  of  the  smaller 
mosses  baring  several  facets.  A  grciit  variety  In  the 
naliire  of  the  joil  is  observed.  There  are  deposits 
'of  clean  sand  an<l  of  bowlder-clay.  These  peculiari- 
ties, and  tho  abraded  bowlders,  indicate  the  moraine 
profonde,  or  uuder-mo^aiue.  The  large  pot-holes 
Cleiuily  cut  ill  the  sandstone  of  the  north  slope  are 
referred  by  Prof.  I^lalce  to  glacial  orlitin,  being  simi- 
lar to  the  'Kiants'  kettles'  of  the  glaciated  reirions  of 
yr. — .■■  "■!fi  formed,  probably,  by  verllral  torrents 
f'l  ■ih  the  ice-sheet.  —  (Conn,  acacf.  arts  uud 

ac  J  .Jan.  17.)  [314 

MINBBAIiOQY. 

Minerals  of  the  cryolite  group.  —  A  note  that 
several  minorals  of  this  group,  occurring  in  small 
qukntitv.  have  been  Identified  from  a  locality  near 
Pike's  Peak.  Col.,  by  W.  Cross  and  W.  F.  nillerbrand 
of  the  U..S.  geological  survey,  is  of  interest.  —  (Amer. 
iourn,  $e.,  Oct.,  1882,  281.)    8.  l.  v.  [315 

VeBuvianite.  —  Crystals  from  Kodalbflc  (H^astern 
Caucasia),  rich  in  planes,  and  brilliant,  have  been 
chemically  and  crystallographically  examined.  The 
results  of  analysis  agree  closely  with  the  accepted 
formula  H,R''»R"»Si70,,.  Four  planes  new  to  the 
species  were  Identified.  —  (ZelUchr.  ifcriet.,  vii.  344.) 
1*.  L.  p.  [316 

Humite.  —  .\s  the  result  of  the  crystallograpliic 
study  of  this  mineral  from  Ludugrufvan  (Sweden), 
nj.  Sjurgren  has  gbowu  its  analogy  to  the  crystallized 
humite  from  Vesuvius,  though  the  number  of  occur- 
ring planes  is  much  smaller.  The  associations  of  the 
mineral  from  this  locality  is  very  similar  to  that  oc- 
curring at  Brewsters,  N. Y. ;  the  humite,  associated 
with  magnetite,  calcitc,  and  brucite,  occurring  from 
pore,  through  all  stages  of  decomposition  into  ser- 

Cttne.  The  pure,  unaltered  crystals  wore  mostly 
ad  imbedded  In  calcite.  In  thin  sections  under 
the  microscope,  the  api>(>arance  is  almost  identical 
with  that  of  olivine.  The  author  entering  into  a 
ditcussiou  of  the  cliemicol  composition  of  this,  and 
the  closely  alli<>d  minerals  rlinohumite  and  chondro- 
dite,  states  that  the  preience  of  water  in  all  these 
minerals  has  often  been  noti'd;  and,  although  it  fails 
to  ^pear  in  most  of  the  published  analyses,  there  is. 
In  moat  cases,  a  deficiency  of  constituents  given,  in 
order  to  make  up  the  full  100  per  cent;  and  this  defi- 
ciency increases  as  the  quantity  of  fluorine  decreases. 
Provided  this  deficiency  is  due  to  undetermined 
water,  it  might  be  taken  to  indicate,  that,  where  there 
Is  a  deficiency  of  fluorine,  a  univalent  hydroxyl  group 
enters  into  the  mineral  as  an  isomorphous  replace- 
ment of  a  part  of  the  fluorine.  Taking  this  into  con- 
sidoration,  and  also  the  varying  ratios  of  Si :  R  (R=Mg 
and  Fe),  he  finds  that  the  three  minerals  agree  closely 
with  the  following  formulae,  arranged  so  as  to  show 
their  relation  to  one  another  and  to  olivine:  olivine, 

Mg,,  ISiO.I,  ;  clinohumite,  Mgi„  [Mg(*^^)]  ^ 
(SiO.lci  hmnite,Mg.,  [>rg(^^)]^[SiO«lc;  chon- 

dro<llte,  Mg,  [Mg  (°^'),1  [SIO.],;.  These  formu- 
lae are  derived  principally  by  >-alculntIon  from  the 
older  analyses;  and  it  l.s  hoped  that  more  exact  analy- 
ses may  be  made  to  clear  up  mure  fully  the  true 
chfmicnl  nature  of  these  minerals.  —  {T^.itachr.  krirt.. 
Til.  ;W4.)    s.  L.  P.  [317 

Bcsbanyite.  —  Under' this  name,  a  new  mineral 


resembling  cosolite  (2  PbS,  BI^S^),  but  with  varying 
composition,  has  licen  described  by  A.  Freniel.  U 
occurs  along  with  other  bismuth  and  lend  minerals 
at  Reibanya,  Hungary:  stnicture,  massive,  with  no 
decided  cleavage;  lustre,  metallic;  streak,  black; 
hardness,  2^-3;  gravity.  6.0»-O.;}8.  Three  Indepen- 
dent analyses  were  made,  which  led  to  the  formula 
4  PbS,  5  BI.S,.  —  (Jf in.  und  petr.  mlUh.,  v.  176.) 
8.  I,,  p.  [318 

AUoclaaile.  —  This  mineral,  which  occurs  at  Ora- 
viozft  (Hungary)  in  small  crystals  resembling  niiv 
pickle,  has  l>een  newly  investigated  by  A.  Freuiel, 
and  shown  to  be  In  composition  also  closely  related. 
On  account  of  the  rarity  of  the  crystals,  enough  of 
them  could  not  be  obtained  for  analysis;  but  several 
analyses  from  specimens  of  ma»sive  material  were 
made  which  agreed  nearly  with  the  fonnula  (Co  Ke) 
(AsBI)  S.  It  varies  from  inispickle  In  that  most  of 
the  iron  has  been  replaced  by  cobalt,  and  part  of  the 
arsenic  by  bismuth.  —  (.Win.  und  petr.  mitth.,  v.  179.) 
8.  I.,  p.  [319 

METEOROLOGY. 

Thermal  belts  of  North  Carolina.  —  Professor 
J.  W.  Chickering  read  a  pa[>or  on  this  topic,  reciting 
the  observations  of  Mr.  Silas  McDowell  and  others. 
The  valley  of  the  Little  Tennessee  river,  in  Macon 
county,  is  about  2.00O  feet  above  tide.  When  the 
thermometer  indicates  a  temperature  of  about  2ti° 
F.,  the  frost  extends  about  300  feet  in  vertical  height 
up  the  mountain-sides,  and  there  ceases,  appearing 
again  400  feet  higher.  In  the  intervening  ucit,  the 
most  delicate  plants  remain  untouched;  and  so  sharp 
are  the  divi'ling-lincs,  thai  sometimes  one  half  of  a 
shrub  may  be  frost-killed,  while  the  other  is  unaf- 
fected. Following  a  tributary  stream  upwani  from 
the  valley,  one  passes  three  mountain-barriers,  and 
enters  in  succession  three  valleys,  the  highest  of 
which  is  plateau-like,  and  3,900  feet  in  altitude. 
The  vernal  zone  appears  in  each  valley,  rising  as  the 
valleys  rise,  but  somewhat  less  rapidly;  so  that  in 
the  highest  it  is  only  lOO  feet  above  the  platc-iu.  In 
this  frostless  zone  the  Isabella  grape  not  merely  has 
ripened  for  twenty-six  consecutive  years,  but  is  free 
from  mildew,  blight,  and  rust.  In  Polk  county  a 
similar  belt  Is  said  to  skirt  tlie  Tryon  mountain,  ex- 
tending from  1,200  to  2,200  feel  above  tide.  This  is 
untouched  by  frost  until  the  latter  part  of  December, 
and  is  usually  free  from  snow;  while  the  mountains 
above  and  the  valleys  below  are  covered.  The  pecul- 
iar stratification  of  the  air  indicated  l>y  these  state- 
ments merits  scientific  investigation.  —  {Pkil.  toe. 
Wnshlnglon  ;  metting  Feb.  24.)  [320 

GEOQRAPHY. 

[.Ula.) 

Riebeok  in  India.  — Dr.  Rlebeck  writes,  that  after 
returning  with  rich  collections  from  Darjiling  to 
Calcutta,  where  an  Industrial  exhibition  gave  him 
opportunity  to  procure  many  specimens,  he  went  to 
Chittagong,  and  secured  in  a  relatively  short  time 
photographs  and  face-cast*  of  twelve  different  hill- 
tribes.  A  famine  in  tiie  hill  country  had  driven  the 
suffering  people  into  the  British  territory,  not  with 
any  warlike  designs  as  had  been  reported,  but  simply 
to  obtain  food,  mostly  rice  from  the  government 
stores.  The  jH)or  people  often  came  from  twenty-five 
days'  journey  beyond  the  British  boundary,  and  many 
of  them  had  never  seen  Europe.ins  before.  —  {Verh. 
gesell.  erdk.  Herlin,  ix.  1882,  .'KM.)    w.  m.  d.        [321 

Regel  in  central  Asia.  —  Dr.  Regel  reports  a 
number  of  new  geograpliic  details  to  the  Russian 
geographical  society  from  the  region  of  Karategin 
and  Darwas,  about  the  sources  of  the  .\raee  River. 
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The  cUmiite  U  clear  and  dry  in  summi^r;  but  in  the 
loiii;  winter  there  are  heavy  snowfalls,  prevenlinp 
communication  between  the  villages.  On  the  way 
eastward  to  Karntegin,  he  crossed  three  nearly  mcrid- 
innal  mountain  rani;es.  South-east  of  the  Waktsh. 
the  ranges  run  north-east  and  south-wost;  and  after 
crussiug  the  Paiiclj  (Pandsch),  the  great  Badaksban 
niiigc  is  fully  parallel  to  the  Hindu-Kush.  The  Wa- 
klsh,  Pandj,  and  Waudj  rivers  are  respectively  100, 
100-170.  and  OO-IOO  metres  broad.  The  natives 
rcganl  the  latter  two  as  the  true  head-waters  of  the 
Amee.  They  both  have  turbid  water,  and  in  winter 
carry  caki'S  of  ice.  There  arn  no  bridges  over  tlie 
Pandj,  and  the  stream  is  crossed  on  goat-skin  floats. 
The  impuiatlon  of  these  villages  is  very  mixed:  some 
of  the  tribes  seem  of  true  Aryan  type.  For  the  last 
fifty  years  the  country  has  been  desolated  by  wars,  in 
which  the  prisoners  were  carried  off  to  be  sold  aa 
slaves  at  Buchara,  Eashgar,  aud  Badakshan.  —  (  Verh. 
l/e».  erdk.  lierlin,  Ix.  1882,  505.)     w.  m.  d.  [322 

( A/r  ici.) 

Ne'w  expeditious  for  eastern  Africa.  —  The 
geographical  society  of  London  has  given  Mr.  Joseph 
Thomson  command  of  an  expedition  to  enter  eastern 
Africa  from  Zanzibar,  with  the  object  of  exploring  a 
direct  route  to  the  eastern  shores  of  Victoria  Nyanzu, 
and  examining  Mount  Eenia.  Thomson  left  England 
on  Dec.  13.  fie  has  previously  led  two  expeditions 
in  this  region  with  excellent  success,  and  a  good 
share  of  scientific  results.  He  is  now  preceded  in 
the  field  by  Dr.  (J.  A.  Fischer,  for  whose  expedition 
the  Hamburg  geographical  society  has  appropriated 
15,200  marks.  Fischer  was  to  leave  Fangani  last 
November,  and  march  toward  Liconono,  then  to 
the  south-e.-i3tern  shore  of  Victoria  Nyanza,  and  the 
little-known  Baringo  Lake,  and,  if  possible,  to  go  on 
farther  north.  Parts  of  this  region  have  been  spe- 
cially stmlled  by  German  explorers:  Erhardt,  Krapf, 
and  Kebmann,  in  1848-40;  v.  d.  Decken,  Kersten, 
and  Brenner,  in  1859  and  1862;  Hildebrand,  In  1875- 
77;  and  Denhardt,  and  Fischer  himself.  In  1878. — 
IProc.  roy.  geog.  doc,  18S.'5,  32;  Verh.  get.  erdk. 
Berl.,  1882,  3'.nt:  AuMand,  1882,  978.)    w.  m.  d.   [323 

Dr.  Jnnker  on  the  TJelle.  —  This  persevering  ex- 
plorer joined  an  .irmed  Ei;yptian  party  a  year  ago, 
and  followed  down  the  valley  of  the  Uelle,  gaining 
some  information  about  its  probable  lower  course,  and 
returning  by  a  df-tourto  the  south  and  east.  It  seems 
that  Uelle  is  simply,  as  is  so  often  the  case,  the  local 
word  for  rieer,  and  that  its  name  is  really  Makua;  so 
with  Its  southern  branch  nuirked  Nomayo  on  .Schwein- 
furth's  map,  which  should  be  Boraok  indl.  Dr.  .Junker 
concludes  from  native  information,  thai  the  Makua 
Uelle  is  the  head  stream  of  the  Shari ;  and  that  the 
Xcpoko,  rising  farther  cast  anil  flowing  south,  is  Stan- 
ley's Aruwimi  branch  of  the  Kongo.  He  also  refers  to 
a  large  lake  south  of  the  region  he  passed  through, 
and  doubtless  corresponding  to  tlie  lake  reported  from 
upper  Egypt  by  Luptoii;  Junker's  Makua  being  pre- 
sumably the  same  as  Lupton's  Bahr  el  Makwar.  — 
{Proc.  roy.  geogr.  soc,  Jan.,  1883;  Peterm.  mitllielL. 
1882,424,441.)     vir.  M.  D.  [324 

BOTANY. 

The  chromatopbor  of  algae.  —  While  at  the 
zoological  station  in  Naples,  Prof.  Fr.  Schmitz  stud- 
ied the  arrangement  of  the  coloring  m.itter  in  the 
cells  of  marine  algae;  and  he  has  since  extended  his 
observations  to  the  coloring  matter  of  other  groups 
of  plants.  At  present  he  gives  only  the  results  of 
his  observations  on  algae,  reserving  for  a  future  pub- 
lication hii  researches  on  Archegoniata  and  phaeno- 


gams.  In  a  few  plants,  as  the  Phycochromaceae,  the 
coloring  matter  is  uniformly  diffused  through  the 
cell;  but  in  most  cases  it  has  a  definite  outline,  and 
forms  a  mass  to  which  Prof.  Schmitz  gives  the  name 
of  chromatopbor.  In  the  higher  plants  the  chro- 
matopbor is  principally  represented  by  clUorophyl 
grains:  but  in  algae  it  is  often  represented  by  bands, 
stellate  masses,  or  large  irregularly  sh.-tped  txtdies. 
Schmitz  finds  in  the  chromatophors  of  many  algae 
more  or  less  spherical  bodies  to  which  he  gives  the 
name  of  pyrenoids.  They  occur  in  some  red  and 
brown  algae,  and  are  very  common  in  green  algae. 
Schmitz  shows  that  the  chromatophors  of  algae  are 
capable  of  division,  and  that  new  chromatophors  are 
always  formed  from  some  already  existing  chromal- 
ophor  and  not  from  the  protoplasm  itself,  using  the 
word  in  its  strict  sense.  In  some  cases  it  appears  to 
be  the  case  that  pyrenoids  which  are  in  reality  nuclei 
of  the  chromatophors  have  been  mistaken  for  the 
nucleus  of  the  cell  itself;  as  in  the  ca.se  of  Anthoceras, 
where  it  has  been  generally  supposed  the  cell  nucleus 
was  surrounded  by  an  irregular  mass  of  chlorophyl.  — 
(  Verhantil.  natur.  rerciiw  Jiheinl.  u.  H'es(/aieTU,  188.3.) 
w.  o.  F.  [325 

American  Characeae.  —  The  manuscript  of  the 
late  Alexander  Braun,  of  Berlin,  bos  been  edited  by 
Nordstedt,  who  has  added  notes  and  observations  of 
his  own;  and  the  whole  forms  the  most  complete 
monograph  of  the  Characeae  yet  published.  In  it  ap- 
pear for  the  first  time  In  print  descriptions  of  several 
American  species  which  were  hitherto  only  known 
from  lierbarium  names.  The  monograph  includes 
one  hundred  and  forty-two  species  and  sub-species. 
—  {Ahhnndl.  acad.  wins,  lierlin,  1882.)  w.  o.  F.      [326 

The  relations,  as  regards  size,  of  the  'wood- 
cells  in  Couiferae  and  other  trees.  —  Dr.  Ewald 
Scliulzo  h;us  repeated  the  extensive  observations  of 
Sauio,  and  hu  obtained  results  which  app<?ar  to  con- 
firm them.  He  has  further  shown,  that  tlie  principles 
laid  down  by  Sanio  may  be  extended  to  a  much  wider 
range  of  ligneous  plants.  —  {Zeilschr.  f.  natunoisx  , 
188'2,  no.  3.)    a.  i..  a.  (327 

Relations  of  organic  matters  in  the  soil  to  the 
process  of  assimilation  in  the  sugar-beet.  —  The 
old  exi)erlinents  have  been  repeated  and  extended  by 
Coreuwiuder.  but  have  added  very  little  to  what  was 
known  before.  He  states,  however,  that  the  beet, 
when  cultivated  In  a  soil  very  rich  In  carbonaceous 
matters,  can  absorb  more  or  less  carbon  from  that 
source.  As  to  the  use  which  is  made  of  this  carbon, 
he  is  unable  yet  to  express  a  jyositive  opinion;  so  the 
question  has  not  been  materially  affected  by  his  pres- 
ent work.  —  (Comptea  rendut,  Jan.  2.)    o.  L.  o.   [328 

Detection  of  adulterations  in  tea.  —  Mayer  calls 
attention  to  the  peculiar  character  of  the  felted  hairs 
on  the  leaves  of  certain  Camellias,  .and  to  the  univer- 
sal occurrence  of  firm  cells,  which  are  almost  tnie 
sclercnchyma,  in  the  parencliyma  of  the  under  side  of 
the  leaves  of  tea.  The  cells  are  said  to  be  best  seen 
when  I  bin  sections  of  soaked  leaves  are  first  treated 
with  dilute  potassie  hydrate,  afterwards  washed  witli 
alcohol  of  50%  which  contains  10%  hydrochloric  acid, 
and  finally  placed  In  glycerine  and  water.  —  (ZeiUchr. 
f.  nalurtcitm.,  1882,  no.  3.)     o.  I..  Q.  [329 

{FoMtil  planU.) 

Iiamiuarltes  Legrangei.  —  Saporta  reviews  the 
ctiaraclcrs  anil  conformation  of  this  species,  described 
formerly  by  .Saporta  and  .Marion  in  their  work  on  the 
Evolution  of  the  vegetable  kingdom,  p.  101,  f.  .34. 
Nathorst  of  .Stockholm  hsd  considered  it  aa  represent- 
ing the  tracks  of  animals.  From  better,  very  large 
specimens,  Saporta  has  seen  It  composed  of  bands  or 
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laraella>?  closely  placed,  and  orosseil  nl  right  angles  by 
others  apparently  superimposed  and  of  the  same  n»- 
ture.  lie  hn«  been  able,  by  separating  the  layers 
composing  (he  thallus,  to  sen  that  these  band^  anas- 
tomosed at  their  (>oitits  of  eonjiinction,  leaving  be- 
tween Ihi.m  empty  spaces  of  the  same  width  as  the 
bands,  composing  a  kind  of  latticed  thalius  like  that 
of  species  of  Agarum.  —  {C'omptes  rendun,  June  Srt. ) 
L.  L.  (330 

Permian  plants  from  eastern  Russia  —  After 
giving  a  vcrtiral  section  of  the  upper  I'erinlan  of 
Kargalinsk,  Twelvetreeji  describes  a  Cardioplcris,  two 
siwcies  of  Waichia,  one  Lepidodendron,  one  Sohizo- 
denrtron,  one  Anomorrhoea,  a  Cauiopteris  ( ?),  and 
four  Calaiuilp.i.  These  plants  have,  taken  altogether, 
a  remarkalile  analogy  with  a  group  of  vegetable 
remains  procured  from  strata  near  Fairplay.  Col., 
And  which,  by  their  characters,  are  of  lower  Permian 
sge.  The  affinity  is  rendered  the  more  remarkable 
by  the  fact,  that,  as  remarked  by  the  Englisli  author, 
"The  list  of  the  species  of  plants  has  a  paleozoic 
aspect,  but  a  secondary  one  as  respects  the  reptilian 
remains."  The  same  can  be  said  of  fossil  remains 
of  Fairplay,  the  plants  being  all  of  paleozoic  types; 
while  the  insects,  ikccordlng  to  the  researches  of  Mr. 
Scudder,  are  mesoioic.  —  {Quart,  journ.  yeol.  »ott. 
LoniL,  no.  152.)     t..  L.  [331 

ZOOLOOT. 

iOtograpAical  dittribvtion.) 

The  relations  of  the  '  nearctlc '  region.  —  A 
re-examlnatlon  of  Wallace's  palaearctic  and  nearetic 
reciona  Is  being  made  by  \.  lleilprin. 

Two  propositions  are  tliscussed:  namely,  1°,  whether 
the  nearetic  region  is  entitle<l  to  independent  rank; 
and,  2°,  if  not,  to  which  of  the  two  regions,  neotrop- 
ical or  palaearctic,  does  it  belong.  For  the  mammals, 
Wallace's  tables  are  recast.  It  is  shown,  that,  while 
eighteen  neotropical  and  nineteen  palaearctic  families 
occur  in  the  nearetic  region,  only  eleven  genera  are 
common  to  the  nearetic  ami  neotropical  regions,  as 
opposed  to  twenty-one  genera  common  to  the  latter 
region  and  the  palaearctic.  The  numl)er  of  genera 
peculiar  to  the  nearetic  region  amounts  to  .35  percent; 
to  the  palaearctic,  35  per  cent;  to  the  oriental,  4<5  per 
cent;  to  the  Australian,  04  percent;  to  the  Ethiopian, 
63  per  cent ;  and  to  the  neotropical,  78  per  cent.  The 
number  of  families  peculiar  to  the  nearetic  is  given  as 
one;  to  the  palaearctic,  none;  while  all  the  remaining 
regions  have  from  seven  to  nine.  By  uniting  the  find 
two  regions,  the  proportion  of  peculiar  genera  is  raised 
to  fifty  percent,  and  the  numlier  of  peculiar  families, 
Including  Rogiferidiic,  Alcadae,  and  Copridac  (though 
without  warrant  in  this  case,  as  it  appears  to  us),  to 
seven,  thus  bringing  the  combined  regions  into  rank 
with  remaining  divisions  of  the  globe.  In  conclusion. 
It  li  considered  proved :  "  first,  that  by  family,  ge- 
neric, and  specific  characters,  sa  far  as  mammals  are 
concerned,  the  nearctlc  and  palaearctic  faunas  taken 
collectively  are  more  clearly  defined  from  any  or  all 
the  other  regions  than  eillicr  the  nearetic  or  ]>alae- 
arctlc  taken  individually;  and,  second,  that  by  the 
community  of  family,  generic,  and  specific  charac- 
ters, the  nearctlc  region  is  indisputably  united  to  the 
palaearctic,  of  wliich  it  forms  a  lateral  extension." 

It  would  appe.ir  that  the  first  conclusion  does  not 
entirely  sadisfy  the  first  proposition,  and  that  the 
•ecund  conclusion  should  be  reversed ;  since,  accord- 
ing to  the  i>vrc<-nlages  given,  the  palaearctic  region 
is  the  lateral  exteii»ion  of  the  nearetic.  Among  the 
nany  thoughts  to  which  the  paper  (which  is  not  yet 
(iom|>lete<l )  give*  blrtli,  the  following  may  be  recorded : 


1°.  Even  after  combining  the  two  northern  regions, 
the  interval  between  their  percentage  of  peculiar 
genera  and  that  of  the  region  having  the  next  higher 
number  is  greater  than  that  between  percentage  of 
the  palaearctic  region  alone  .and  that  of  the  regiou 
having  the  next  higher  number.  2°.  The  number  of 
families  peculiar  to  the  combined  regions,  ai:cor<ling 
to  Wallace's  tables  (excluding  the  ungulate  suit- 
families),  is  but  one  more  than  lue  number  of  families 
peculiar  to  the  nearetic  region  alone  according  to 
Allen's  tables.  S°.  The  character  of  the  peculiar 
familie.s  inh.tbiting  the  Australian  region  is  very  dif- 
feriMit  from  that  of  those  of  the  other  regions,  since 
in  the  former  rase  six  of  the  eight  families  belong  to 
one  order,  while  in  the  latter  the  families  are  divided 
among  the  many  orders  of  Monodelphia.  4°.  A 
knowii'dge  of  what  regions  are  occupied  by  a  group 
of  animals  is  of  more  importance  to  the  zoologist 
than  the  knowledge  of  what  animals  occupy  any 
region  or  regions;  especially  if.  In  the  latter  ca^e,  no 
account  is  taken  of  extinct  forms.  —  (Proc.  acaii.  not. 
»c.  Philad.,  18S2,  816.)    f.  w.  t.  [332 

{Otntrtil phytitiloffy  ami  embryotoffy.) 

Action  of  digitaline  on  the  ciroulatory  organs 
(preliminary  note  by  H.  H.  Donaldson  and  L.  T. 
Stevens). — The  continuation  of  the  exiierlments 
begun  last  year  has  yielded  the  following  results  :  the 
work  done  by  the  heart  of  the  common  frog  is  de- 
creased by  digitaline,  whatever  the  dose,  as  was 
previously  shown  to  be  the  case  for  the  heart  of  the 
'slider'  terrapin.  In  both  frog  and  terrapin,  the 
decrease  occurs,  whether  the  aortic  valves  are  Intact 
or  not.  Variations  in  arterial  or  venous  pressure  do 
not  affect  the  result. 

By  a  method  permitting  direct  measurement  of  the 
fluid  circulating  through  the  viscera  and  lower  ex- 
tremities In  a  unit  of  time  and  under  constant  press- 
ure, it  has  been  determined  for  the  frog  that  the 
arterioles  are  constricted  by  digitaline.  On  this  point 
the  terrapin  has  not  yet  been  investigated.  Digita- 
line has  also  been  shown  to  increase  mean  blood 
pressure  In  both  frog  and  terrapin. 

We  have,  then,  for  the  frog  under  digitaline  a  de- 
crease in  the  work  done  by  the  heart,  a  rise  of  mean 
blood  pressure,  and  a  constriction  of  the  arterioles. 
The  first  and  second  of  these  points  have  been  already 
demonstrated  for  the  terrapin  as  well.  — {Johnt  Ifopk. 
unfo.  circ,  Feb.,  1883.)  [333 

Origin  of  the  heart.  —  Prt>fesgor  Biitschll  has  ad- 
vanced a  hypothesis  of  the  phylogenetic  origin  of  the 
heart  and  blood-vessels,  which  has  much  plausibility. 
He  suggests  that  the  heart  is  a  remnant  of  the  prinil- 
tive  or  segmentation  cavity  of  the  embryo,  and  Is  not 
derived  from  the  secondary  or  permanent  body  cavity 
(schizocoelc  or  enterocoele).  He  endeavors  to  recon- 
cile this  view  with  the  accounts  of  the  development 
of  the  heart  in  vertebrates,  maintaining  that  it  proba- 
bly arises  as  a  fissure  in  the  mesoderm,  remaining  aa 
a  permanent  part  from  the  temporary  primitive  cav- 
ity. More  5up|)ort  for  the  hypothesis  is  found  in 
arlhropoils ;  for  it  has  been  observed  in  several  forms 
that  the  two  edges  of  the  mesoderm  approach  one 
another  in  the  median  dorsal  line,  leaving  a  apace 
between  them,  which  belongs  to  the  primitive  cavity. 
This  space  becomes  tl)e  heart.  iSometimes  it  is  cut 
off  before,  sometimes  after,  the  mesoderm  is  split  into 
segments.  These  observations  were  upon  the  bee 
(Biitschll),  Geophllus(Metschnikoff),  and  Branchipiu 
(Clans).  An  investigation  to  answer  the  problem 
propounded  by  Biitschll  would,  it  may  be  safely  said, 
prove  fruitful  and  Interesting.  —  (Storph.  Jahrbuch, 
viii.  414.)    o.  8.  M.  [334 
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Molluki. 

Anodouta  fluviatilia.  — Dr.  Jos.  I^eldy  tlirocted 
»U(<nlioii  to  n  liosketful  of  living  (resh-water  mus- 
eels,  AuodiHilJi  fluviaiiliti,  oollectcd  from  ponds  In 
the  niiirl  of  New  Jersey.  He  bad  fouud  them  on 
«xiiniiiialioii  to  bo  exceedingly  proliBc.  Tbe  preg- 
nant foniiili.'s  liave  tbe  brancbial  uteri,  as  Ibeylinve 
been  apijroprlately  named  by  Dr.  Isiinc  Lea,  enor- 
mously diiitendod  with  perfected  embryos.  These 
api>ettr  witli  a  clnnamon-bronu  shell  having  a  con- 
spicuoas  spinous  tootli  or  hook  to  each  valve,  and  are 
provided  with  long  byssnl  threailj.  Wishing  to  ascer- 
tain the  proportionate  .^nloUllt  of  embryos,  ttie  follow- 
ing calculation  was  made:  in  an  individual  six  inches 
long,  tlie  soft  parts  were  weighed,  and  found  to  lie 
1.35.44  grammes.  The  branchial  uteri  weighed  64 
grammes,  and  tlie  inner  gills  7.;}4  pramracs.  Suppos- 
ing the  latter  to  be  of  the  same  weight  as  the  outer 
gills  free  from  embryos,  this  weight  subtracted  would 
leave  66  66  grammes  a^  that  of  the  embryos,  and 
78.78  grammes  as  the  weight  of  the  rest  of  the  animal. 
He  estimated  that  there  are  l.aSO.OOO  young  In  the 
brancbial  uteri  of  each  animal. 

Tbe  nms.-iels  wore  infested  with  many  water  mites 
creeping  .aliout  among  the  gills,  and  tlie  young  of  the 
eamo  were  foiuid  enil>e(lded  in  the  nuinlle.  The  mite 
appears  to  be  identical  with  the  Atax  ypsilophorus 
described  one  hundred  years  ago  by  lionz,  as  infesting 
the  Anodonta  cygnea  of  Europe.  It  is  of  u  dense 
black  color,  witlia  T-shapcd  yellow  mark  on  llieback. 
Our  IJnIo  complnnatus  had  boon  found  Infested  with 
a  mite  which  is  probably  the  Atax  Bonzi  described 
by  Claparedc  from  European  iinios.  If  our  parasitic 
mites  ore  identlral  with  those  of  European  mussels, 
it  not  only  makes  it  appear  probable  tli.it  they  are  of 
common  origin,  but  renders  it  the  more  probable 
that  this  is  likewise  the  case  with  their  hosts,  even 
If  these  ore  not  regarded  of  the  same  species.  — 
{Acad.  not.  sc.  Philad.;  meeting  Feb.  13.)  [335 

Inaecti. 

Luminosity  of  fireflies.  — Considering  the  popu- 
lar interest  in  the  subject,  we  have  very  few  investi- 
gations of  the  light-giving  organs  of  insects;  but  for 
all  this,  as  the  latest  student  of  their  anatomy,  Ueln- 
rich  Rlttcr  V.  Wielowlejskl,  observes,  there  are  plenty 
of  contradictory  statements. 

Tbe  photogenic  organs,  as  Huxley  calls  them,  con- 
sist of  thin  whitish  plates,  resting  on  the  ventral 
walls  of  the  penultimate  and  antipenultimatc  abdomi- 
nal rings  of  the  abdomen,  whicli  is  in  ^h^^se  spots 
transparent  to  allow  the  emission  of  the  liglit.  In 
the  fem.ale  glow-worm  there  are  also  two  small  acces- 
sory light-organs  in  tlie  last  ring.  These  photogenic 
platesare  composed  of  'parenchymal  cells.' rlchlv  sup- 
plied with  nerves  and  tracheae.  The  upperand  lower 
strata  of  the  plates,  considered  as  distinct  by  former 
autliors,  really  differ  only  in  the  nature  of  the  oon- 
tents  of  the  parenchymal  cells  above  and  below.  These 
cells  are  nmrphological  equivalents  of  tlie  'fat-body' 
(as  maintained  by  Leytiig),  ami  physiologically  are 
glandular.  The  production  of  light  results  from  the 
slow  oxidization  of  materials  formed,  under  control 
of  the  nervous  system,  by  the  parenchymal  cells. 
The  light  may  continue  to  shine  long  after  the  death 
of  the  cells,  and  tlierefore  is  not  a  property  of  tlie 
living  protoplasm  as  such. 

The  stellate  'terminal  tracheal  cells'  discovered  by 
Schultze  liave  no  connection  with  the  production  of 
light,  nor  are  they  the  ends  of  tracheae.  They  belong, 
in  fact,  to  the  matrix,  or  peritoneal  sheath,  of  the 
trache.-jo.  which  is  spread  out  about  the  point  where 
the  Hnc  tracheae  branch  into  still  Sner  'tracheal  cap- 


illaries,' which  latter  want  the  spiral  threails  of  the 
tracheal  stems.  The  '  capillaries  '  seldom  end  blindly, 
but  ana«tomose  with  each  other  Into  a  sort  of  net^ 
work.  They  do  not  (>enetrato  into  the  parencliymal 
cells,  but  seem  to  run  over  their  surface,  twining 
irregularly  around  them  on  all  sides.  Some  (or  all  ?) 
of  the  parenchymal  cells  arc  connected  with  fine 
nervelele. 

The  most  useful  reagent  for  the  study  of  the  light- 
organs  was  a  solution  of  osmic  acid  (from  I  to 0.1  per 
cent)  in  which  tlie  living  insects  were  immersed,  and 
iHter  transferred  to  alcohol,  or  to  a  mixture  of  alco- 
hol, glycerine,  and  water. 

The  eggs  wore  found  not  to  shine  by  their  own 
light,  but  as  slated  by  Newport,  though  he  has  been 
conlradlctful  by  Owsjannikow.  are  sometimes  ren- 
dered liiininous  by  an  .iccidental  coating  of  the  lumi- 
nous substance  of  tbclight-giving organs,  which  might 
easily  be  ruptured  by  the  pressure  of  the  masses  of 
eggs  contained  in  the  alKlomen  of  u  gravid  female. 

While  the  luminosity  of  the  adult' firo-Hloji  is  evi- 
dently useful  in  bringing  tlie  sexes  together,  it  re- 
mains to  explain  the  luminosity  of  tlie  larvae  and 
pufiae,  which  are  IhiLs  of  course  m.ode  coiispicntms  to 
the  eyes  of  iuvcctivorous  birds  and  other  animals. 
Von  Wielowiojski  suggests  tliat  their  bite,  already 
known  to  be  poisonous  to  the  snails  on  which  the 
young  (ire-flies  feed,  is  to  some  extent  poisonous  to 
the  enenries  of  the  latter.  If  this  Is  the  case,  or  if, 
as  it  may  lie  suggested,  they  are  disagreeable  to  the 
taste,  the  light  would  of  course  serve  as  a  danger- 
signal  to  protect  its  givers  from  attacK. 

The  author  finally  calls  attention  to  larval  or  em- 
bryonic characteristics  found  in  adult  Lampyridae. 
Besides  the  well-known  larv'al  form  of  the  adult 
fenmle  glow-worm,  the  '  terminal  traclieal  cells '  are 
embryonic  structures.  There  is  also  the  occasional 
occurrence,  on  tlie  muscular  libres,  of  remains  of  the 
embryonic  formative  cells,  and  the  presence  of  the 
large  free  cells  in  the  body  cavity. 

'The  paper  appears  to  be  the  result  of  careful  and 
reliable  study,  and,  if  soniewliat  dilTuse.  is  still  a  most 
valuable  contribution  to  our  knowledge  of  a  difliuuU 
subject:  it  contains,  besides  the  points  already  men- 
tioned, a  number  of  observations  on  the  fai-b<}4]y, 
nervous  system,  cuticula,  etc.  — {Zcltwhr.  lelms.  zooL, 
xxxvii.  ;5.'>4. )     K.  B.  |336 

VERTEBRATES. 

lutegumentary  appendages. —  Mr.  J.  A.  Jeffries 
spoke  of  the  structure  of  those  parts  in  birds,  and 
compared  these  with  each  other  and  the  appendages 
of  other  vertebrate  groups.  Having  staloil  that  the 
same  layers  of  the  epidcrra  could  be  found  in  the  de- 
velopment of  all  the  appendages,  and  that  many  of 
the  layers  seemed  to  be  tbe  result  of  pliysioiogical 
conditions  rather  than  of  morphological  value,  he 
passed  to  a  comparison  of  the  appendages. 

Feathers  differ  from  the  scutae  of  tlie  tarsus  In  that 
the  internal  surface  of  the  mucous  layer  becomes  ex- 
posed to  the  air;  they  arise  as  hemispherical  knobs, 
not  as  folds;  they  may  grow  upon  the  scutae;  and  tbe 
final  structures  are  totally  distinct.  Tlie  supposed 
scale-like  nature  of  penguiu-feathors  bos,  moreover, 
been  proved  to  be  a  fallacy. 

Scutae  are  separated  from  the  scales  of  reptiles, 
Willi  which  they  have  have  been  assumed  a  jirinri  to 
be  homologous,  in  that  tliey  arise  as  folds;  tliey  have 
not  the  complex  structure  of  scales,  they  shade  into 
the  ii.tpillae  of  the  plantar  surface  of  the  toes,  and 
they  may  bear  feathers.  Finally,  any  point  of  resem- 
blance between  feathers  and  scales  also  exists  betweeu 
the  two,  and  the  folds  on  the  tail  of  the  rat  or  opo»- 
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«um;  In  fact,  there  \»  very  little  diSereace  between 

ibe  lirsl  and  the  last;  yet  one  wonld  hesitate  to  cull 

the  fulds  on  the  opossum's  tail  scales. 

The  daws  are  shown  by  their  positions,  Btrnctnre, 

LJUid  development  to   be   homologous   with   tliose  of 

lother  vertebrates.     Wattles,  spurs,  and  the  bill  seem 

'  to  be  special  foriuations. 

Mr.  Jeffries  tiiially  slated  that  he  had  been  unable 
to  Hnd  any  reseiiibhince  between  the  papillae  In  the 
mouth  and  feathers;  the  ])apillae  being  comparable 
with  those  of  other  vertebrates,  and  the  jellifonn 
structure  found  In  the  ducks  being  due  to  a  lack  of 
devclopirient  of  cerluin  epithelial  cells.  —  (Host.  »oc. 
nat.  hint.  ;  meetimj  Keb.  7. )  [337 

Motor  disturbances  following  lesions  of  the 
internal  ear.  —  Operative  dilDoullles  have  hitherto 
prevented  any  extended  series  of  experiments  on 
mummnlia  in  this  connection.  Vulpian  has  lately 
employed  the  method  of  injecting  irritating  liquids 
into  the  external  auditory  meatus  of  rabbits.  A  few 
drops  of  a  2o  per  cent  solution  of  chloral  hydrate  in 
water,  when  injected,  cause  motor  disturbances  wllh- 
. in  fifteen  minutes;  these  become  mure  pronounced, 
ad  next  day  attain  a  maximum ;  the  limbs  are  moved 
1th  uncertainty  in  locomotion,  and  the  animal  fre- 
quently falls;  the  head  is  twisted  on  the  spinal  column 
so  that  the  cheek  of  the  side  on  which  the  injection 
was  made  is  turned  upwards;  there  are  circus  move- 
ments towards  the  side  of  the  operation;  the  animal 
rolls  over  and  over  around  Its  longitudinal  axis; 
there  Is  nystagmus;  and  also  the  muscles  of  the  two 
eyeballs  cea^e  to  be  co-ordinated  in  their  action,  so 
that  one  eye  is  turned  upward  and  the  other  towards 
the  gn.>und.  Post-mortem  examinulioD  showed  no 
lesion  in  (he  brain  cavity,  but  destruction  of  the 
labyrinth  so  extensive  that  no  statement  as  to  any 
specific  connection  of  any  one  part  of  the  internal 
ear  with  the  motor  disturbances  could  be  made.  The 
phenomena  are  much  less  marked  when  dogs  are 
substituted  for  rabbits.  —  {Compte*  rendim,  cxvi. 
1H83,  00.)     H.  N.  M.  [338 

Bsptiles. 
The  carpal  bones  of  Dinocerata.— During  a 
tfummunicalion  on  the  tarsus  and  carpus  of  the  Dino- 
cerata, Mr.  .lacob  L.  Wortman  referred  to  Prof. 
Marsh's  statement, that  the  scaphoides  in  the  proximal 
row  of  the  carpus  is  supported  below  by  the  trapezium 
and  trapezoides,  and  that  it  does  not  touch  the  mag- 
num. In  the  (igure  of  the  anterior  foot,  however, 
which  Prof.  Marsh  published  with  this  description, 
be  makes  the  scaphoides  to  articulate  with  the  mag- 
num, although  slating  directly  to  the  contrary.  The 
speaker  had  recently  made  a  careful  study  of  the  re- 
mains of  ("inlatheriiim,  belonging  to  Princeton  col- 
lege, and  had  found  that  the  scaphoides  does  touch 
the  magnum;  tliereby  establishing  the  fact  that  Prof. 
Marsh's  figure  is  right,  .ilthough  his  description 
I*  wrong.  'The  carpal  bones,  therefore,  of  the  i)rox- 
Imal  and  distal  rows  form  distinct  interlocking 
series;  indicating  that  the  Dinocerata  can  no  longer 
remain  as  a  sub-order  of  the  Amblypoda,  but  must 
be  placed  In  the  Uiplarthra  of  Cope,  which  includes 
the  Aitlodactyla  and  Perissodactyla,  and  corresponds 
with  the  Unuiilata  of  authors.  —  (-Icud.  mif.  «<;. 
PhUaii.;  mwtiu,j  Feb.  'JO.)  [339 

ANTHBOPOLOOT. 
Aborigines    of    Andaman    islands.  —  In    our 
childhiiixl  we  imbibe  the  opinion  that  .'Vfricun  and 

N'— 1'1-extensive:  hul  ethnology  acquaints  US 

"  10  priiposiiions,  —  not  all  .Africans  are  Ne- 

g'  not  all  Ni'gri«>s  are  Africans.    The  natives 

uf  lite  Andaman  islands,  off  the  west  coast  of  Farther 


India,  are  a  woolly-haired  black  race,  like  the  negrit- 
tos  of  Malacca  and  the  Philippines.  Mr.  £.  H.  Man, 
who  bus  lived  among  them,  ha.i  been  giving  to  the 
British  anthropological  society  a  series  of  sketdies 
concerning  them,  the  last  of  which  appeared  in  a 
late  number  of  the  journal.  Many  precious  facts 
respecting  their  language  are  presented.  For  in- 
stance, they  coin  native  compounds  for  new  ideas  : 
as,  drta,  daily,  and  ik-yd'b,  rejjetition,  for  prayer. 
They  have  a  poetic  dialect  that  subordiuates  to  rhythm 
the  foiuis  of  words,  and  even  sentential  structure. 
A  very  elaborate  system  of  possessive  pronominals  is 
in  use.  There  are,  of  these,  three  principal  classes: 
1,  for  nouns  denoting  liuniuu  objects;  2,  for  names 
of  parts  of  the  boily;  a,  nouns  of  relationship. 
Again,  No.  2,  has  seven  subclasses:  I.  Used  with 
names  for  head,  brain,  neck,  chest,  heart,  etc.  II. 
With  hand  and  foot,  and  their  partd.  III.  Wilh 
shoulder,  arm,  breast,  face,  temple,  etc.  IV.  With 
body,  back,  thigh,  calf,  elbow,  stomach,  liver,  etc. 
V.  With  leg,  hip,  loin,  bladder,  eu-.  VI.  With 
mouth,  chin,  lip,  throat,  etc.  VII.  Only  with  waist. 
Class  a  has  eight  subdivisions. 

The  word-construction  is  both  jn-epositional  and 
|>ost positional;  so  much  so  that  the  two  forms  Inter- 
fere with  each  other's  grummatic  function. 

Owing  to  a  singular  practice  of  adoption,  It  is  rare 
to  see  a  child  above  six  or  seven  years  residing  with  its 
parents,  it  Is  considered  a  com]dinienl  for  a  married 
man,  after  a  visit,  to  ask  his  hoxt  fur  one  of  his 
children.  Indeed,  the  noi-diaanl  father,  may,  on  a 
similar  occasion,  pass  the  child  on  farther,  without 
referring  to  the  real  parent.  To  prevent  improper 
flirtations  among  the  Inds  and  lassb/s,  they  paint  the 
suspected  parties,  one  red,  the  other  white  :  of  course 
they  cannot  mutually  embrace  without  partially  ex- 
changing color.  Marriage  Is  forbidden  among  near 
relatives.  Itelatioiiahlps  are  traced  in  tioth  lines, 
and  the  system  with  reference  to  either  sex  is  identi- 
cal; but  the  record  fails  after  three  generations. 

Children  are  named  before  they  are  born,  after 
some  friend  of  the  parent  ;  there  being  no  distincliou 
of  sex  in  these  titles.  As  the)  grow  up.  a  male  or 
female  affix  is  applied.  At  pulM-rty  the  females  re- 
ceive the  "tlower"  name,  after  a  plant  blooming  in 
the  mouth  when  that  takes  place.  The  young  men 
receive  an  epithet  name.  Between  the  eleventh  and 
the  thirteenth  years  commences  the  initiatory  absti- 
nence from  turtle,  honey,  jmrk,  fish,  and  other  c/iose* 
ilrjenilucs ;  which  lasts  for  a  perioil  of  years,  and  is 
broken  at  last  wilh  great  ceremony  and  rejoicing. 
-Mr.  Man  takes  occasion  to  correct  a  great  many 
marvellous  stories  about  the  unchastity  and  im-on- 
stancy  of  the  Andainanese,  and  paints  a  very  pretty 
picture  of  their  slni]>Iicity  and  fidelity  in  matrimo- 
nial matters.  The  marriage-ceremony  is  describ<!d 
in  charming  style. 

Much  ceremony  Is  practised  in  the  burial  of  the 
dead;  infants  being  deposited  under  the  hearth  of 
the  hut  where  they  died,  and  adults  upon  a  '  mo- 
chan,'  or  platform,  in  the  jungle,  or  in  a  grave. 
Temporary  migrations  in  either  cose  follow  death, 
in  ooler  to  allow  the  spirit  of  the  deceased  full  range 
around  the  old  haunts.  After  a  proper  time  the  dead 
are  exhumed,  their  I.M»nes  cleaned  and  made  Into 
jewelry  and  mementos.  The  l>ellef  in  spirits  Is  evi- 
dent from  the  ceremonies  accompanying  interments. 

Friends,  at  meeting,  stare  at  each  other  until  the 
younger  speaks;  relatives  embrace,  and  howl  hide- 
ously. For  each  particular  kind  of  meeting  thire  Is 
a  siM'cial  form  of  salutation,  in  which  tears  form  the 
cliief  ingredient. 

Fire-making  Is  unknown;  but  the  modes  of  prx- 
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■erving  the  Are  furnished  by  Ihi-  active  volcano  of 
one  of  the  isliuids  nre  very  iiij^eniuiu.  Mikuy  mls- 
Btateraciits  biive  been  made  concvriiing  their  former 
ignornnce  of  Dre. 

The  closing  part  of  Mr.  Man'.s  papor,  relating  to 
stii>erslitioii9,  bclief.it.  and  mytliology,  (iirnislies  a 
tempting  Held  for  the  prolongation  of  this  notice  ; 
but  the  want  of  8i>ace  forbids.  —  {Joum,  anthrop. 
{nat.  Gr.  lir.,  xii.  117.)  [340 

The  Papaans  and  the  Polynesians. — Students 
of  ethnolo^  are  astonished  and  perplexed  at  the 
occurrence  of  a  patch  of  uiop-hcadcd  blacks  occur- 
ring in  the  oceanic  area  that  extends  scuth-eoKterly 
from  New  Guinea  to  Fiji,  and  various  have  been  the 
Mtteinpts  to  classify  them.  Mr.  A.  H.  Keane  has 
Elaborated  a  scheme  of  ail  the  oceanic  peoples  in  the 
ethnologic  appendix  to  Stanford's  Compendium  for 
Australasia.  To  this  arrangement  Mr.  C.  ijtaniland 
Wake  takes  exception,  in  a  paper  read  before  the 
London  anthropological  institute,  which  called  forth 
a  sharp  rejoinder  from  Mr.  Keane.  Mr.  Wake's  own 
views  may  be  briefly  stated:  — 

1.  The  Eastern  Archipel»i;o  was  early  Inhabited 
by  a  straight-haired  Caucasian  race,  represented  by 
the  Australians.  2.  To  this  race  belonged  also  ances- 
tors of  the  Papuans,  Micronesians,  Tasmanlans,  and 
Polynesians.  3.  The  special  peculiarities  of  the  dark 
races  arc  due  to  foreign  elements,  the  Negritos  having 
Influenced  them  all  in  varying  degrees.  4.  The  lighter 
races  show  Negrito  influence,  but  they  have  been  In- 
termixed with  Asiatic  peoples,  giving  rise  to  the 
Malay  and  the  Polynesians.  5.  Traces  of  an  Arab  or 
Semitic  element  ap])ear  among  all,  but  chiefly  among 
the  Papuans  and  Melanesiaim,  the  former  of  whom 
may  also  possess  a  Hindoo  admixture.  —  {Journ,  an- 
throp. inst.,  xii.  lt»7.)  |341 

Pebbles  resembling  artificial  objects.  —  Dr. 
Jos.  Leidy  called  attention  to  a  collection  of  large 
pebbles,  which  illustrated  how  closely  certain  natural 
forms  may  sometimes  resemble  works  of  primitive 
manufacture.  The  i>cbbles  have  the  general  shape 
of  human  feet,  and  might  readily  be  supposed  to  have 
been  used  as  lasts  upon  which  the  moccasins  or  san- 
dals of  prehistoric  man  were  shaped.  —  {..■lead.  nat. 
$e.  PhUad.;  meeting  Feb.  :>.)  [342 

PSYCHOLOGY. 

Apparent  size  of  magnified  objects.  —  A  paper 
(to  appear  elsewhere)  was  read  by  Prof.  W.  H.  Brewer, 
in  which  he  gave  the  results  of  several  hundred  esti- 
mates by  OS  many  different  observers  chosen  from 
diderent  classes  of  people,  of  a  common  insect  as  seen 
mu;;nllied  by  a  microscope.  These  estimates  were 
found  to  vary  from  a  fraction  of  an  Inch  to  several 
feet,  the  actual  apparent  size  at  ten  inches  being  a 
little  over  four  inciies.  —  {Conn.  acad.  arts  »c,  ;  meet- 
ing, Dec.  20. )  [343 

Bxperiments  in  binary  arithmetic.  —  Simple  ad- 
dition involves  several  distinct  but  nearly  simulta- 


neous mental  operations,  and  a  capital  of  more  Uian 
fifty  propositions  committed  to  memory.  The  object 
of  tlie  experiments  by  the  author  of  the  paper,  Mr. 
Henry  Far<|uliar,  was  to  test  the  possibility  of  dimin- 
ishing the  menial  strain,  and  consciiuent  liability  to 
error,  by  llie  use  of  numbers  expressed  in  powers  of 
2,  the  menial  work  Iwiug  reduced  to  counting  similar 
marks  and  halving  their  sums.  Columns  of  numbers 
of  six  or  eight  ligures  each  were  written  with  the 
ordinary,  and  with  various  forms  of  binary,  notation; 
and  comparative  additions  were  made.  To  avoid 
confusion  of  columns  it  was  foiuid  best  to  give  dif- 
ferent shapes  to  the  marks  denoting  neighboring 
powers  of  :;;  and,  for  brevity  of  expression,  two  o» 
more  of  them  were  combined  In  one  written  figure. 
About  seventy  combinations  were  tried,  with  various 
results.  With  the  best  cnmbination,  addition  re- 
quired only  three-fourths  the  time  taken  with  ordi- 
nary figiirf!s;  and  this  was  reduced  to  one-half  when 
the  binary  notation  was  taught  to  a  [>crson  unskilled 
in  arithmetic. 

The  only  natural  division  is  by  bisections;  hence 
the  superior  convenience  of  a  binary  scale  of  weights ; 
and  hence  another  reason  for  endeavoring  to  intro- 
duce a  binary  arithmetic. 

In  the  liiseussion  which  followed,  Mr.  William  B. 
Taylor  said  the  world  was  losing  so  much  by  the  use 
of  the  denary  arithmetic,  that  even  a  single  generation 
might  find  economy  in  substituting  the  octouary. 
The  paper  had  especial  value  in  that  it  proved  the 
ability  of  binary  arithmetic  to  compete  with  the  es- 
tablished system  in  rapidity  of  computation.  —  {Phil, 
soc.  Wash.;  meeting  J au.  13.)  [344 

Varying  the  thermal  background  of  reflex 
perception.  —  The  background  of  conscious  percep- 
tion, physiologically  speaking,  is  defined  by  W.  T. 
.Sedgwick  as  "that  standard  (usually  unconsciously 
held)  with  which  we  compare  any  stimulus  which 
awakens  consciousness."  We  perceive  difference  of 
relative  intensity  between  a  specific  stimulus  and  its 
ba<'kground.  The  latter  may  vary  so  that  a  stimulus 
which  will  to-day  cause  consciousness  or  motion  will 
not  do  so  to-morrow.  Instead  of  studying  the  reflex 
background  by  means  of  inhibitions,  the  author  va- 
ries the  background  as  a  whole  thermally,  and  ob- 
serves its  effect  on  reflexes.  A  reflex  or  headless 
frog  may  be  heated  so  slowly,  that,  although  the 
heart  may  beat  very  fast,  ri!7or  caloria  may  be  caused 
without  any  motor  re-action  of  its  limbs.  If  the 
heart  be  tied  beforehand,  reflexes  occur  from  grad- 
ual heating. 

This  the  author  thiuks  explained  by  assuming,  that, 
in  the  first  case,  the  hot  blood  passing  inward  equal- 
izes the  progressive  heating  throughout,  or  changes 
the  thermal  background;  while  in  the  second  case, 
with  no  circulation,  the  background  is  fixed,  and 
the  surface  temperature  rises  to  the  i>oint  of  differ- 
ence which  causes  movement.  —  (John»  Uopk.  unit. 
circ.  Feb.,  18S3.)    o.  s.  h.  [34S 
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GOVERNMENT  ORGANIZATIONS. 

National  maseum. 

Manitoba  fishes.  —  A  collection  of  fishes  from  Man- 
itoba, llie  first  received  for  twenty  years,  shows  that 
the  fish- fauna  of  that  region  does  not  differ  materially 
from  that  of  the  lake  states. 

Number  qf  viritort  in  !S8t.  —  The  reports  of  the 


doorkeepers,  which  have  been  regularly  made  since 
Feb.  8,  1882,  show  that  the  average  daily  attendance 
at  the  museum  building  for  that  year  was  .'(S.j  persons, 
and,  at  the  Smithsonian  building,  4SS  persons.  Esti- 
mating upon  this  basis,  the  attendance  for  the  year 
1882  may  be  placed  at  18.1,2(53  for  the  nui'icum  build- 
ing, and  152,822  for  the  Smithsonian  building.  When 
the  re-arrangement  of  the  collections  in  the  latter 
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building  in  complcteil,  the  number  of  persons  cnter- 

^ina;  the  doors  will  undoubtedly  lie  the  same  as  llie 

lumber  entering  the  museum  building.    The  aver- 

tce  daily  attendance  upon  the  museum  at  present  is 

"•bout  1,200. 

Fisheries  eihlhH.  —  A  preliminary  display  of  the 
Bsheries  exhibit  to  be  »f>nl  to  Lonilon  took  place  in 
the  halls  of  the  museum  on  the  evenings  of  thn  26th 
and  27th  insts.  About  Ave  thousand  invitations  were 
distributed  by  the  conimiiisioner  of  fisheries  for  the 
first  evening,  and  were  universally  responded  to.  On 
the  second  occasion  the  general  public  was  admitted 
without  reserve.  The  exhibit  may  be  pronounced  re- 
markably comprehensive  in  scope,  and  complete  in 
detail.  The  mounting  of  the  various  objects  has 
been  done  In  a  very  careful  and  artistic  manner. 
Packing  will  begin  at  once. 

Ooologloal  vanj, 

DieMon  of  minlmj  utatlsttes  and  technology,  —  Ac- 
cording to  an  act  of  Congress  passed  at  the  lost 
session,  the  survey  is  charced  with  tlie  duly  of  col- 
lecting and  publishing  statistics  of  tlie  mineral  in- 
dustries of  the  country  (other  than  gold  and  silver 
mining).  The  plan  also  includes  technical  discussions 
and  industrial  notes;  the  general  aim  being  to  furnish 
matter  of  a  practical  character,  thus  correlating  the 
purely  geological  work  of  the  survey.  The  reports 
are  to  be  Issued  as  semi-annual  bulletins,  in  octavo, 
the  first  of  the  series  bearing  date  of  July  1,  l.S&J. 

The  scope  of  this  work  embraces  a  wide  range  of 
topics,  among  which  are  coal,  iron,  petroleum,  cop- 
per, lead,  zinc,  quicksilver,  nickel,  tin,  manganese, 
antimony,  bismuth,  salt,  graphite,  phosphates,  barytes, 
asbestos,  borax,  gypsum,  sulphur,  mica,  felspar,  and 
many  other  substances;  together  with  lists  of  localities 
of  the  useful  minerals,  statislica  of  mine  accidents, 
etc. 

Although  mining  stalistlca  have  been  for  many 
years  published  .as  government  reports  in  Great  Brit- 
ain, France,  Belgium.  Holland,  Russia,  Germany, 
Austria,  Sweden  and  Norway,  Victoria,  New  South 
Wales,  Queensland,  Nova  Scotia,  and  other  countries 
and  colonies,  the  United  States  have  been  hitherto 
wtlhouf  accounts  of  their  mineral  products,  excepting 
such  aa  are  included  In  the  reports  of  mining  com- 
missioners for  the  precious  metals,  state  mineralo- 
gists, state  geological  surveys,  and  in  census  returns 
and  the  commercial  reports  of  the  bureau  of  statistics. 
Willie  much  creditable  work  has  been  done,  and  valu- 
able information  imparted,  in  a  desultory  way,  both 
have  been  limited  by  local  restrictions,  or  have  wanted 
continuity.  The  general  government  has  never  before 
attempted  systematic  effort  in  this  directioD. 

Bnma  of  ethnology. 

Ezplorattom  vf  the  puebloi  of  Tutayan.  —  During 
the  earlier  part  of  the  past  field-season,  one  of  the 
parties  of  the  bureau,  under  the  charge  of  Mr.  Vic- 
tor Mersdelefl,  has  been  at  work  among  the  pueblos  of 
the  ancient  province  of  Tusayan,  making  such  meas- 
urements, drawings,  and  plans,  as  will  enable  him  to 
prepare  models  of  the  seven  Moqui  towns,  on  a  scale 
safdclentiy  large  to  exhibit  not  only  the  architectu- 
ral details  of  the  villages  themselves,  but  also  the  es- 
Mntial  features  of  the  high,  precipitous  mesas  upon 
which  they  stand. 

The  party  first  visited  the  towns  of  Ttf-wa,  Se- 
chum-o-vi,  and  Wol-pi,  —  all  built,  in  the  order 
named,  on  one  mesa  promontory. 

It  la  an  interesting  fact  that  the  inhabitants  of 
T4-wa,  although  in  such  close  proximity  to  the  other 
toirnR,  have  preserved  their  oirn  ctutoms  and  insti- 


tutions in  many  rcspectj  entirely  distinct  from  their 
ni'Ighbors.  They  manufacture  a  certain  quality  of 
undecornted  pottery,  wliicli  \*  not  found  at  any  other 
of  the  Moqui  towns.  It  will  be  well  represented  In 
the  collections  from  this  region. 

VVol-pi  is  remarkable  for  the  position  It  occupies 
on  the  extreme  point  of  the  mesa  peninsula,  the 
neck  connecting  it  wHh  the  main  body  of  the  mesa 
being  not  more  than  twelve  feet  wide.  It  is  the 
largest  of  the  three  villages;  and  the  small,  rocky 
promontory  on  which  it  is  built  Is  well  crowded  with 
clusters  of  dwellings.  In  many  cases,  a  back  wall  Is 
built  within  a  few  inches  of  the  edge  of  the  vertical 
precipice;  and  the  weathering  .and  undermining  of 
the  rock  has,  in  some  inslanci's,  dListurbed  the  founda- 
tions of  the  homes,  compelling  their  aban<lonmenL 
The  trails  from  these  villages  to  the  plains  below  are 
very  steep  and  rii^ed,  in  some  cases  ilescending  by 
means  of  rude  steps  in  crevices  between  the  rocky 
wall  of  the  mesa,  and  detached  slabs  of  rock  that 
have  fallen  from  above. 

The  next  field  studied  was  the  town  of  0-rai-be, 
which  is  by  far  the  largest  of  the  entire  group,  and 
the  most  isolated,  maintaining  very  little  intercourse 
with  strangers.  This  pueblo  is  arranged  with  much 
reguLirity,  considering  the  extent  of  ground  it  covers. 
The  vast,  irregular,  hive-like  cluster  of  houses  usu- 
ally seen  in  other  pueblos  is  not  found  here.  The 
buildings  are  arranged  approximately  In  rows,  and 
never  exceed  four  stories  in  height.  The  fact  that 
several  additions  to  houses  were  being  built  during 
our  short  stay  would  seem  to  indicate  thai  these 
people  are  increasing. 

The  three  towns  of  the  'middle  mesa'  were  the 
lost  group  visited.  Two  of  them  —  Me-shong-i-ni-vi 
and  Shi-pau-a-lu-vl  —  are  quite  close  together;  while 
Shong-a-pa-vi,  the  third.  Is  on  a  spur  of  the  same 
mesa,  three  miles  to  the  westward.  The  latter  Is  the 
most  regularly  planned  of  all  the  towns.  Entrance 
from  the  roof  —  a  conspicuous  feature  In  the  archi- 
tecture of  more  expo'teii  pueblos  —  is  hero  found  only 
on  the  first  mesa,  and  then  only  occasionally,  many 
houses  being  unprovided  with  them.  The  natural 
Inaccessibility  of  these  villages  would  seem  to  render 
this  ]>recaution  unnecessary.  It  is  a  noteworthy  fact, 
that.  In  almost  every  instance,  the  terraced  side  of 
the  houses,  with  all  the  doors  and  windows,  face  east- 
ward; the  back  of  each  row  usually  being  a  vertical 
wall  without  receding  stories,  and  with  very  few  open- 
ings. Even  when  parallel  rows  occur,  they  occupy 
the  position  stated  above,  instead  of  being  built 
faclnc  each  other. 

Incidentally  to  the  work  among  these  pueblos,  the 
party  visited  and  surveyed  the  ruins  of  a  very  exten- 
sive ancient  pueblo,  situated  ten  miles  east  of  the 
first  Moqui  mesa,  and  known  by  the  Navajo  name  of 
'  Talla  Ilogan.'  From  the  data  collected,  models  can 
be  made  which  will  be  accurate  as  to  the  relative  po- 
sition and  sise  of  minor  features;  such  as  door*, 
chimneys,  ladders,  etc. 

Ujion  the  completion  of  the  surveying-work,  Mr. 
Frank  H.  ru«hlng  joined  the  party,  and  a  collect- 
ing expedition  was  organized  to  work  among  these 
Indians.  In  addition  to  a  very  full  and  complete 
collection  of  the  mmlern  pottery,  baskets,  and  dance- 
paraphernalia,  there  were  secured  many  pieces  of 
ancient  ware  of  rare  form  and  decoration,  and  in  a 
perfect  stjtte  of  preservation.  The  Moqiiis  stated 
that  some  of  these  had  been  dug  up  on  the  sites  of 
ancient  pueblos;  and,  indeed,  many  of  them  bear 
evidence  of  recent  exhumation.  A  few,  however, 
seenied  to  be  considered  as  heirlooms.  Some  of  the 
villages  appear  to  entertain  reverence  for  certain  ruin 
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sites,  — so  much  »o,  that  the  prospect  of  gaiii  oaniiot 
iiiduco  them  to  collect  ntiy  of  tlieir  RiicU>iit  reinninB,  or 
to  reveal  the  li)o.itjofi  of  llif  'i  tho  white  nmn. 

Oilier  ruins  they  explori?  n  ly  as  llieir  rude 

means  will  permit,  withoiu  .:.  ."ini'tinn. 

Stone  implements,  and  stone  mi'.-  ,,f  auimals. 
tised  as  fetiches,  were  also  coll..  i..l  Miiiiy  speci- 
mens of  basket- ware  —  some  of  types  not  made  by 
the  present  pueblos  —  were  secured.  Tlie  art  of 
basket-making  floinishes  best  among  the  O-rai-bes, 
who  exchanijc  their  products  for  the  pottery  of  the 
other  villages.  Most  of  these  are  made  In  the  form 
of  flat,  circular  trays,  of  two  styles  of  manufacture. 
—  one  a  wooden  variety,  very  light,  made  by  the  peo- 
ple of  0-ral-b«  only;  the  otlier  type,  coiled  spirally, 
and  much  stronger  and  heavier,  is  made  by  both  the 
O-rai-bes,  and  the  inhabitants  of  the  village^)  on  the 
middle  mesa. 

A  large  number  of  brightly  decorated  wooden  im- 
ages—  representations  of  gods  presiding  over  variows 
dances  —  were  collected.  Some  of  these  had  been 
deposited  at  a  sacrificial  shrine  that  yiaa  discovered 
in  the  vicinity  of  Me-shong-i-nl-vl. 

PUBLIC    AND    PRIVATE    INSTITUTIONS. 
8tat«  nnlveralty  of  KsnBai,  Lawmioe. 

Weather  rfport  for  Februan/.  — Although  the  low- 
eat  temperature  of  this  month  was  one  degree  lower 
than  any  previous  February  minimum  of  our  slxteen- 
years'  record,  its  mean  temperature  was  not  so  low  as 
In  1874,  1875,  and  1.S8I.  The  mean  height  of  the  ba- 
rometer exceeded  every  previous  monthly  mean.  The 
rainfall  was  nearly  double  the  average;  and  this  Is 
but  the  third  month  in  the  post  year  In  which  tlie 
rainfall  has  reached  tiie  average.  Tlie  cloudiness 
and  humidity  were  much  above  tlie  average,  while 
tlie  wind-velocity  and  depth  .of  snow  were  normal. 
Before  the  Ice  '  broke  up'  In  tlie  Kansa.s  river  in  the 
middle  of  the  mouth,  it  had  reached  a  thickness  of 
twenty  inciies. 

Mean  temperature,  27.92°,  which  is  6.64°  below 
the  average  February  tempernture  of  the  fifteen  pre- 
ceding years.  The  highest  temperature  was  157°,  on 
the  28th;  the  lowest  was  13°  below  zero,  on  the  4th; 
monthly  range,  ,S0°.  The  mercury  fell  below  zero  on 
three  days.  Mean  temperature  at  7  a.m.,  21.34°;  at 
2  P.M.,  84.44°:  at  «  i-.m.,  27.'<t6°. 

The  winter  now  closing,  although  cold,  has  been 
less  severe  tlian  the  winters  of  1872-73,  1874-76,  and 
1880-81. 

Rainfall,  Incluiling  melted  snow,  2.31  inche.s,  which 
is  1.0.0  inches  above  the  February  average.  Rain  or 
snow,  or  both,  fell  on  ten  days,  on  one  of  which  the 
■luantity  was  too  small  to  mc-isurc.  The  depth  of 
snow  was  4  Inches.  The  entire  depth  of  snow  for 
the  winter  has  been  14^  inches.  There  was  one 
thunder-shower,  wltli  sleet,  on  tlie  3d. 

Mean  cloudiness,  .')1.07  %  of  the  sky,  the  month 
being  .1.08  %  cloudier  than  the  average.  Number  of 
clear  days  (less  than  one-third  cloudy),  12;  entirely 
clear,  3;  half-clear  (from  one  to  two  thirds  cloudy), 
5;  cloudy  (more  than  two-thirds),  1 1 ;  entirely  cloudy, 
7;  mean  cloudiness,  —  at  7  A.M.,  dJi.SS  %;  at  2  p.m., 
55.71  %;  ate  P.M.,  43.03%. 

Wind,  N.W.  20  times,  S.W.  20  times,  N.E.  24  times, 
S.E.  twice,  S.  once,  N.  once,  E.  once.  The  entire 
distance  travelled  by  tiie  wind  was  10,.'ji>3  miles, 
which  gives  a  mean  daily  velocity  of  378  miles,  and  a 
mean  hourly  velocity  of  15.76  miles.  The  highest 
velocity  was  .')0  miles  an  hour,  on  the  24th. 

Mean  height  of  barometer,  29..140  inches;  at  7 
A.M.,  2H.340;  at  2  p.m.,  29.332:  at  0  p.m.,  29.348; 


maximum,  20.8<50,  at  9  p.m.,  on  I7th;  minimum. 
28.492,  on  15lh.  at  2  P.M.;  range,  1.S77  inches. 

Relative  humidity:  mean  77.9,  at  7  A.M.  Ko.S.  at  a 
P.M.  <M.lt,  at  9  P.M.  S-'l.O;  greatest,  100,  on  ten  occa- 
sions; le.Tst,  41,  on  ll'th. 

The  following  table  furnishes  a  comparison  with 
preced  i  ng  years :  — 
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Peter  Bedpoth  maieniu  of  Mo&iU  anlv^nity,  Kontrssli 

Logan  memorial  collection. — Thi.i  Includes:  1°. 
Series  of  large  slabs  of  Prolichnitcs  and  Climacticli- 
nites,  collected  by  Mr.  Richardson  at  Penh,  Out. 
2°.  Collection  of  graptolites  und  trilobitcs  from  tlie 
Quebec  group,  collected  by  Mr.  liichardson  at  L^vis 
and  Matune.  3°.  Cast  of  skeleton  of  Megatherium 
Cuvieri,  cast  of  skull  of  Mastodon,  footprints  of  I'bo- 
saurs,  and  other  large  casts  of  fossils,  purchased  of 
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Me8»r«.  Ward  *  Howell.  '1°.  Collection  of  animals 
especially  illustrative  of  i»«ology.  5°.  Liirc;e  slabs  of 
Laure.iitinii  limestone,  with  Eozoon  canadense. 

The  whole  of  these  are  labelled  '  Logan  mpmnrlal 
collection,'  and  a  lary;p  commemorative  inscription  is 
■tUtcUed  to  the  support  of  the  skeleton  of  Megathe- 
rium. 

Carpenter  collection  of  Mollutca.  —  This  magnlB- 
cent  collection  now  api)ears  with  all  the  advantages 
of  ample  space  and  light;  the  four  table  cases  oc- 
cupied in  the  old  museum  having  been  increased  to 
eight,  with  upright  cases  for  the  larger  specimens  and 
alcoholic  preparations.  In  the  process  of  removal, 
the  arrnnjjeniHiit  has  been  carried  out  in  the  manner 
orieinally  contemplated  by  Dr.  Carpenter;  and  all  the 
tablets  have  been  carefully  gone  over  by  Mr.  Curry, 
and  cleaned,  and  loose  specimens  re-cemented;  while 
additional  species  have  been  mounted  or  removed 
from  the  drawers  to  the  glass  cases,  so  as  to  render 
the  exhibited  collection  more  complete.  The  collec- 
tion is  now  in  cxcelleiii  condition,  and  thoroughly 
available  for  scicntillc  use,  and.  It  is  hope<l,  is  so  pro- 
tected that  it  will  remain  free  from  dust  or  other 
injury  for  an  indefinite  period. 

CoUectitma  of  Principal  Dawton. — These  include: 
1°.  Specimens  of  Eozoon  canadense  and  illustrative 
forms,  as  Strumatopora,  etc.  2°.  Cambrian  fossils 
from  New  Brunswick,  etc.  3°.  Ui)per  Silurian  fossils 
from  Nova  Scotia.  Gasp<5,  etc.  4°.  Devonian  plants 
and  fishes  from  Qasp^,  New  Brunswick,  Maine,  etc. 
6°.  Carboniferous  reptiles,  fishes,  insects,  millipedes, 
crustaceans,  shells,  etc.,  mostly  from  Nova  Scotia. 
6".  Carboniferous  plants,  principally  from  Nova  Sco- 
tia and  New  Brunswick.  7°.  I'ost-pllocene  fossils  of 
Canada,  with  additional  specimens  from  tlie  United 
States  and  ICurope.  8°.  Hecent  sliells  dre(lge<I  in  the 
Oulf  and  River  St.  Lawrence,  illustrating  the  mod- 
em fauna  and  the  post-pliocene  fossils.  Alio  collec- 
tions of  Canadian  crustaceans,  faydroids,  bryozoons, 
sponge!!,  etc.  0°.  Miscellaneous  collections  of  Cana- 
dian and  foreign  fossils,  rocks,  etc. 

The  whole  of  these  s(K!cimens  are  disposed  in  their 
place!)  in  the  general  collection,  with  the  exception  of 
the  fossil  plants  and  recent  shells,  which  are  in  sep- 
arate cases.  They  include  the  greater  part  of  the 
types  of  the  species  described  or  catalogued  by  Dr. 
Dawion,  and  many  of  the  specimens  are  unique. 

tUiooii  itat«  laboratdry  of  natnnl  history.  Normal, 

JH»tribuHon  (if  school  colltclions.  —  This  institu- 
tion, which  seems  to  be  unique  in  some  of  its  charac- 
ters, makes  regular  provision  for  the  supply  of  small 
synoptical  collections  in  zoology  to  the  public  high 
sdioots  of  the  state.  A  distribution  recently  closed 
Includes  10,170  jpeciniens  of  pinned  insects,  repre- 
senting 520  species,  belonging  to  all  the  orders  except 
Diplera;  2,3.">0  alcoliolic  six-cimens  of  Illinois  fishes, 
belonging  to  71  species;  and  8U0  echinoderms,  coe- 
lenterates,  and  other  aquatic  invertebrates  In  alcohol. 
Similar  collections  were  issued  two  years  ago,  the 
present  distribiilion  completing  the  supply  of  all  the 
public  high  schools  of  Illinois  In  which  zoology  is 
taught  as  a  rogul.ir  study  of  the  course.  It  is  inter- 
esting to  note  that  the  number  of  high  schools  in 
Which  this  subject  is  systematically  studied  is  be- 
tween seventy  and  eighty. 


NOTES  AND  NEWS. 
—  The  treasurer  of  the  Balfour  memorial  fund  ac- 
knowledges the  following  subscriptions:  Thomas  J. 
Clarke,  New  York,  $2;  Henry  Sewall,  Univ.  Michi- 


gan $lb.,  C.  V.  Riley,  Agrlc.  Dept.,  Washington,  M; 
C.  E.  Hanaman,  New  York,  |i2.i;  Dental  classes  1883 
and  18S4,  Univ.  Michigan,  ♦«;  O.  C.  Marsh,  New 
Haven.  §25;  Alex.  Agassiz,  Cambridge,  *50;  Henry 
Holt,  New  York,  $10;  previously  acknowledged, 
»247. 

—  Peter  Merian  died  last  month  at  Basel,  his  native 
town,  at  the  ago  of  eighty-seven,  having  been  born  in 
1705.  After  studying  at  Paris  from  1817  to  1810  under 
Cuvier,  Brongniart,  and  Geoffroy  St,  Hilaire,  Merian 
returned  to  Basel,  and  began  at  once  the  study  of  the 
geology  of  the  Swiss  Jura,  and  the  formation  of  one 
of  the  best  collections  of  fossils  now  in  existence. 
Attached  to  the  nniversily  of  his  native  place  as  pro- 
fessor of  physics  and  chemistry,  then  as  rector,  and 
finally  as  professor  of  geology,  he  ilevoted  nearly  all 
his  time  to  the  development  and  progress  of  the 
museum  of  natural  history,  which  Is  mainly  his 
work.  There  he  first  classified  the  large  and  impor- 
tant family  of  Ammonites,  separating  them  Into 
groups  according  to  their  external  forms.  During  a 
visit  from  Leopold  von  Buch  (the  great  Prussian 
paleontologist  and  geologist,  engaged  then  on  hU 
monograph  of  the  Ammonitidae),  this  iiwoanl  wo* 
not  a  little  impressed  to  find  that  Merian  had  antici- 
pated his  classification  In  all  the  main  points.  Prom 
that  time  a  most  intimate  friendship  existed  between 
the  two  men  until  the  death  of  von  Buch  in  1863. 
By  its  central  position  in  western  Europe,  Basel  was 
a  place  of  necessary  detention  for  all  travellers,  espe- 
cially before  the  construction  of  railways;  and  few 
travelling  geologists  have  pas-sed  through  it  without 
visiting  the  museum  of  Peter  Merian.  Rarely  absent, 
very  hospitable,  having  inherited  a  large  estate,  he 
gladly  received  at  his  table  in  town  or  at  hl^  country- 
place  all  who  called  on  him.  Scientific  men  certainly 
are  not  always  rich,  nor  always  most  particular  In 
their  dress  or  manners;  yet  all,  rich  or  poor,  well  or 
shabbily  clothed,  were  received  with  equal  cordiality. 
His  wife,  however,  somehow  came  to  the  conclusion 
that  all  scientific  men  were  a  ragged  or  extraordinary 
set,  even  the  rich ;  such,  for  instance,  as  Leopold  tod 
Buch,  always  so  odd,  the  absent-minded  Charlea 
Lyell,  the  original  Ami  Jioui,  or  the  stiff  and  formal 
Elie  de  Beaumont.  One  day,  in  lS4n,  a  young  geol- 
ogist presented  himself  at  the  museum,  taking  notes 
of  all  the  fossils.  Merian,  struck  by  the  application 
and  goofi  air  of  the  foreigner,  atked  him  to  dine  with 
him;  "because,"  said  he,  "  Madame  Merian  is  always 
reproaching  me  for  bringing  home  the  most  Indeco- 
rous and  rough-looking  set  of  fellows;  and  I  shall  be 
glad  to  show  her  one  man  at  least  on  whom  she  will 
look  without  contempt." 

Herian  never  published  much;  but  all  his  memoir* 
are  very  suggestive  and  Important.  The  first  was 
on  the  Jurassic  formation  in  the  canton  Basel,  It 
appeared  as  long  ago  as  1821,  and  was  completed  in 
1820  by  a  new  sur\'ey  of  the  cantons  of  Basel  and 
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Sololhurn.  Of  Ihe  last,  Julca  Thurm&uti,  the  author 
of  the  classiScHtlon  of  the  remarkable  orography  of 
the  .riini  ninuntiuns.  sayj,  "  La  coupe  lie  M.  Merlati 
(ill  pniir  moi  uii  vif  trail  cle  luinicre,  qui  nie  donna 
8ur  le  chatnp  la  clef  du  iliidslu  oil  inon  imagination 
*vnit  souventcherchfiun  fil  conductfur."  The  Black 
Forest  was  also  carefully  studied  by  Merian.  Finally, 
in  company  with  his  friend,  the  late  E'cher  von  dor 
Linth,  he  solved  that  vexed  problem,  Ihe  geological 
age  of  the  celebrated  formation  of  St.  Cassian  in  the 
Alps.  Merian  was  a  great  friend  of  Agassiz,  who 
published  his  fossils  in  his  Poiatont  foimlea,  Bchinn- 
dermea  dv  ta  Suliae  and  Monographie  dea  myea ;  and 
he  was  among  the  first  to  accept  the  theory  of  glaciers 
und  a  '  glacial  epoch.' 

—  Those  who  have  profited  by  Troschel's  valuable 
work,  Daa  gebias  der  achnccken,  will  be  glad  to  know 
that  it  ts  not  to  be  left  Incomplete  by  the  author's 
death.  Tlie  publishers,  at  the  suggestion  of  Profes- 
sor von  Martens,  have  made  arrangements  with  Herr 
Scbako  of  Berlin  to  carry  the  work  on  at  le;ust  to  the 
«nd  of  the  Khiphidogiossa,  and  perhaps  through  the 
Doooglossa.  Time  will  determine  whether  .1  still 
farther  extension  of  its  scope  will  be  practicable. 
Professor  Troschei  left  no  unpublished  mauuscript, 
but  k  certain   number  of    unfignred    preparations; 

•  while  the  whole  series  previously  figured  are  in  good 
condition,  mounted  on  mlcrosco|iic  slides,  and  form 
a  large  and  valuable  collection,  now  at  Berlin. 

— Tlie  American  academy  of  arts  and  sciences  held 
an  adjourned  stated  meeting  on  Wednesday,  Feb. 
14.  Louis  Pasteur  was  elected  as  foreign  honorary 
member  in  place  of  the  late  Charles  R.  Darwin,  and 
Matthew  Arnold  as  foreign  honorary  meml)er  in 
place  of  the  late  Arthur  P.  Stanley.  The  following 
papers  were  presented:  Quantitative  researches  in 
photography,  by  William  H.  Pickering;  Photography 
,MS  a  means  of  determining  the  light  and  color  of  the 
I  stars,  by  Edward  C.  Pickering  and  William  H.  Pick- 
ering; On  the  historical  hydrography  of  the  west 
coast  of  North  America,  by  Justin  Winsor. 

—  The  Philosophical  society  of  Washington,  at  its 
meeting  Feb.  24,  listened  to  papers  by  Prof.  J.  W. 
Chickcring,  on  the  Thermal  belts  of  North  Carolina; 
by  Mr.  Q.  K.  Gilbert,  on  The  response  of  terres- 
trial climate  to  secular  variations  in  solar  radiation; 
and  by  CapL  C.  E.  Outton,  on  The  geology  of  the 
Hawaiian  islands. 

—  The  National  academy  of  sciences  will  hold  its 
annual  meeting  in  Washington,  April  17  and  suc- 
ceeding days,  and,  on  the  last  day  of  the  session, 
witness  the  unveiling  of  the  statue  of  Professor 
Henry,  by  Story,  ujion  the  Smithsonian  groimds. 

—  At  a  meeting  of  the  section  of  chemistry  and 
physics  of  the  Ohio  mechanics'  institute,  March  1, 
papers  were  presented  on  the  Discovery  of  a  method 
for  Iridium-plating,  by  Prof.  William  L.  Dudley; 
Studies  in  chemical  dynamics   (abstract  from  Ost- 


wald);  the  Phosphides  of  philinutn.  and  a  iVIionii- 
cal  theory  of  odors,  by  Prof.  F.  W.  Clarke.  The 
latter  provoked  considerable  discussion. 

At  a  meeting  of  the  section  of  mechanics  and 
engineering,  Feb.  27,  Mr.  J.  G.  Dank.*  read  a  paper 
on  the  History  of  the  mechanical  puddling-funiace. 

—  Those  of  our  readers  who  bapi)en  to  live  at  a 
little  distance  from  the  heart  of  a  city  must  frequently 
have  noticed  a  lack  of  accord  between  the  readings 
of  their  own  standard  thermometers  and  the  pub- 
lished observations  of  the  signal-service  observer  of 
their  lo<-ality.  The  reason  of  the  disconi  is  plain; 
viz.,  the  perturbing  action  of  the  heat  which  the  city 
emits:  and,  however  gratifying  11  may  bo  to  tlie  out- 
sider to  find  himself  superior  to  the  government  ob- 
servers, it  Is  very  little  to  the  credit  of  the  weather 
bureau  that  this  particular  source  of  error  was  not 
long  since  recognized  and  avoided.  From  the  scien- 
tific point  of  view,  it  ii  simply  lamentable  that  many 
an  old  suburban  fogy,  operating,  perhaps,  with  a 
shilling  thermometer,  is  to-<lay  getting  better  obser- 
vations of  minimum  temperatures  —  observations 
which,  poor  and  incomplete  as  they  are,  arc  really 
more  accurate,  and  which  would  in  the  future  be 
more  useful  If  tliey  could  only  be  preserved  and  pub- 
lished—  than  the  U.  S.  signal-service  observers  can 
obtain  within  the  city,  in  spite  of  their  training  and 
prestige,  and  of  their  perfected  Instruments  and  ap- 
pliances. 

The  remarks  of  Professor  Whitney  on  this  subject, 
as  applied  to  observations  made  at  London,  are  so 
pertinent  and  convincing,  and  they  bear  so  directly 
upon  OUT  own  city  of  Boston,  that  we  quote  them 
here  as  a  just  expression  of  scientific  opinion.  In  his 
'Climatic  changes  of  later  geological  times'  (p.  228), 
while  criticising  certain  conclusions  of  Glaisher,  Pro- 
fessor Whitney  says,  — 

"  It  !■  n  well-known  f«ci,  ilinl  clllc*  «ro  considerably  wirmer 
Iban  the  more  ttitnly  inhubltud  country,  otberwUo  under  simitar 
climatic condltlont.  StoUatlc*  prove  Ibln  to  be  true;  and  ihxr* 
could  b«  no  doubt  tbat  Much  would  be  the  effect  of  nn  Iraroonae 
■ggregmUon  of  population  wltblii  s  llroUiHl  apace,  even  if  there 
were  no  alatlaUcn  benrlnn  on  thia  qucatlon.  Uanjr  inllllona  of 
tone  of  coat  arc  burned  In  and  about  London  during  every  year; 
and  the  whole  maaa  of  brick  of  which  the  city  la  built  la  heated 
during  the  entire  winter,  and  more  or  Icia  In  the  aummer,  many 
degreoe  above  the  natural  temperature.  There  can  be  no  qnee- 
tlon  that  condition*  aucb  aa  are  here  indlealcd  vitiate  all  obaer- 
vatlona  made  In  or  near  large  cltlea,  with  a  view  to  the  deCermt- 
naUon  of  any  posalble  aeculnr  variation  of  the  tcmiwralure."  It 
la  to  be  regretted  that "  moat  of  the  longer  records  of  t.-mpcrature 
come  from  ob»er\atorlca  ailualcd  either  within  or  very  near  to 
cities  where  the  conditlona  have  not  remained  the  eame,  but  bare 
been  mpldly  changing,  and  In  aucb  a  way,  wo  have  good  rvoaon 
to  beUc^'e,  on  to  produce  a  decided  effect  on  the  temperature." 

—  Dr.  G.  Stelnmann,  privst  docent  at  the  Deutsch- 
land  university  of  Strassburg,  writes  from  the  Straits 
of  Magellan,  under  date  of  Dec.  2.3,  that  he  has  ex- 
plored the  whole  Brunswick  peninsula  (Tierra  del 
Fuego),  and  tliftt  at  Mount  Tarn,  Port  Famine,  be 
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has  collected  the  Criocerss  simplex,  aa  Darwin  did, 
besides  oUier  cretaceous  fossils,  several  of  thorn  new 
to  science.  He  found  the  southern  extremity  of  the 
Cordilleras  to  be  formed  wholly  of  cretaceous  strata, 
mainly  of  neocomian  age.  The  strata  are  very  com- 
plicated, and  recalled  to  his  mind  the  neocomian  of 
the  French  Alps,  near  Escragnoiles  (Var.), 

—  An  entertainment  fund  has  recently  been  en- 
donred  In  tlie  Philadelphia  college  of  physicians  by 
Dr.  S.  Weir  Mitchell.  The  Income  is  to  be  used, 
under  the  direction  of  a  standing  committee,  to  de- 
fray the  expenses  of  occasional  receptions,  at  which 
refreshments  suited  to  the  dignified  character  of  the 
society  are  to  be  provided.  It  is  proposed  to  issue 
luritations  not  only  to  members  of  the  college  and 
other  physicians,  but  also  to  laymen  who  may  be 
Identified  with  the  intellectual  welfare  of  the  city. 

—  We  regret  to  learn  that  Mr.  Alexander  Muiray, 
director  of  the  Geological  survey  of  Newfoundland, 
owing  to  Illness  and  old  age,  is  obliged  to  relinquish 
field-work,  and  to  retire  altogether,  his  medical  ad- 
viser having  recommended  him  to  go  to  a  milder 
climate.  Mr.  Murray  is  one  of  the  pioneers  of  Ameri- 
can geology,  having  commenced  as  the  first  and 
only  assistant  on  the  Geological  survey  of  Canada 
when  it  was  organized  in  1842,  and  then  as  director 
of  the  survey  in  Newfoundland  since  1864.  His  as- 
sistant, Mr.  J.  P.  Uowley,  will  continue  the  survey 
of  the  Island. 

—  There  has  been  an  unusual  awakening  in  scien- 
tific circles  in  Cincinnati  this  winter;  a  i>olytechnic 
school  has  been  organized;  a  state  forestry  association 
formed,  with  Its  headquarters  In  Cincinnati;  and 
courses  of  popular  lectures  on  chemistry,  zoology, 
botany,  and  history,  have  been  given  at  the  .Vfternoon 
school  in  popular  science  and  history. 

—  Tiie  students  of  the  Institute  of  technology  In 
Boston  propose  to  place  In  the  entrance-hall  of  the 
building  a  bronze  tablet  in  memory  of  the  late  Pro- 
fessor William  B.  Rogers.  The  committee  In  charge 
of  the  matter  recommend  that  it  t>e  peculiarly  a  stu- 
dent memorial,  and  that  the  sum  required  for  Its 
erection  be  raised  by  contributions  from  the  stu- 
dents exclusively. 

—  Dr.  F.  G.  Hahn  gives  a  favorable  review  of  A. 
Penck's  Schaankun<ien  liex  meeresspiegeU  {Ausland, 
ISSJ,  01).  The  review  calls  attention  to  previous  sug- 
gestions by  Bruchhausen,  Stokes,  and  others,  of  un- 
evenness  of  the  sea-surface  caused  by  continental 
attraction,  and  thinks  that  the  departure  of  the 
ocean's  surface  from  the  theoretic  spheroid  may  be 
as  much  as  1,000  or  even  1,600  metres. 

—  According  to  ofllcial  returns,  there  were  in 
Anstrulasia  in  1880,  75,2:n.017  sheep,  8, 104,780  cattle, 
1,206, 100  horses,  1,026,808  pigs.  Forty-seven  per  cent 
of  the  sheep  were  owned  in  New  South  Wales. 

—  Dr.  Ritzema,  in  the  '  Versleg  van  den  landbouw 
in  Nederland,'  highly  corapllmenta  the  work  of  the 


entomological  division  of  the  Department  of  agri- 
culture. 

—  The  uinth  and  tenth  parts  of  the  OeoloyUtche 
tabellen  und  durchsehnitte  of  the  St.  Gotthard  tunnel 
have  appeared. 

—  At  the  meeting  of  the  Biological  society  of 
Washington,  March  8,  Prof.  O.  T.  Mason  gave  a  paper 
on  the  Human  fauna  of  the  District  of  Columbia, 
which  was  an  exceedingly  interesting  review  of  the 
constitution  of  the  population  of  the  district,  the  na* 
tionallties  represented,  the  percentage  of  crime  and 
disease  in  each  nationality,  etc.,  derived  from  a  study 
of  the  records  of  the  census,  Che  health-office,  and  the 
police-service.  Dr.  M.  O.  Ellzey  read  a  paper  on 
Hybrid  sterility. 

—  At  the  meeting  of  the  Boston  society  of  natural 
history,  March  7,  Prof.  G.  Fred.  Wright  of  Oberlln 
read  a  paper  on  the  Glacial  phenomena  of  Ohio,  and 
Prof.  A.  Hyatt  proposed  for  the  whole  range  of  the 
sciences  which  directly  treat  uf  the  earth  and  its 
products,  whether  organic  or  inorganic,  the  term 
'  Physiognosy. ' 

—  No  work  upon  anthropology  of  recent  date  has 
invaded  a  more  unworked  field,  or  has  cultivated  its 
area  with  more  thoroughness,  than  Col.  Mallery's 
'  Sign  language.'  The  most  flattering  notices  have 
appeared  in  many  of  the  foreign  journals;  and  a  trans- 
lation Into  the  German  language  has  been  made  by 
Agnes  Brauer,  bearing  the  title:  Forschungen  und 
anregungen  iiber  die  zelcbensprache  der  Indianer 
Nord-Amerlkas.  Von  Garrick  Mallery.  Uebersctzt 
von  Agnes  Brauer.  Mit  Anmerkungen  von  Wilhelm 
Kell.  Sonderdruck  aus  den  Mitthellungen  des  verelns 
furerdkunde  zu  Halle,  a.-«.,  1882  (Halle  a-S.,  1883). 

—  ,\t  the  meeting,  yesterday,  of  the  Society  of  art* 
of  the  Massachusetts  institute  of  technology,  Mr.  H. 
A.  Hill  described  the  Cummer  steam-engine,  and  Mr. 
F.  C.  Childs  exhibited  and  described  the  new  and 
sensitive  electro-thermostat  of  the  Automatic  fire- 
alann  association. 

—  The  47lh  Congress  Included  In  its  appropriation 
bills  several  Items  for  the  U.  S.  geological  survey. 
They  amount  In  total  to  $341,140,  and  are  available 
during  the  fiscal  year  beginning  .July  1,  1883.  This 
is  $82,700  greater  than  the  appropriation  for  the  cur- 
rent fiscal  year. 

—  Dr.  H.  O.  Marcy  has  again  brought  to  public 
notice  the  researches  of  Ercolani  on  the  placenta,  by 
publishing  in  the  Aiinatii  q/°  anatotiij/  and  surgery  for 
Noveml)er,  1882,  a  well  written  abstract  of  a  part  of 
the  results  of  the  Italian  cmbryologlst.  Under  the  des- 
ignation of  "  A  unity  of  anatomical  and  physiological 
modality  in  ail  vertebrates,"  he  also  renews  the  famil- 
iar comparison  between  the  absorption  of  foo<l  by  the 
blood-vessels  from  the  yolk  and  from  the  placenta. 

—  With  the  current  number  the  Quarferiy  journal 
of  microDCOpioil  »cience  assumes  a  new  dress.  An 
enlarged  page  and  better  paper  permit  an  Improve- 
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uiont  in  the  typography,  while  the  platea  are  also 
more  capacioiu.  The  whole  result  Is  a  higbi-r  ex- 
celleni.-e  in  all  the  tnnlerial  qualities  of  the  journal, 
which  is  well  matched  by  thv  worth  and  importance 
of  the  articles.  Professor  Lankester  has  been  most 
successful  in  his  management  of  this  publication; 
for,  when  he  liei^an.  its  value  was  so  much  inferior 
to  that  it  now  has,  that  the  progress  is  remarkable. 
What  was  the  not  very  important  organ  of  amateurs 
1  become  a  leading  journal. 

-The  death  is  announced,  Dec.  7,  of  Mr,  O.  W. 
Beifrago,  an  assiduoiu  collector  of  insects  in  Bosque 
County,  Texas. 

—  A  new  natural  history  society  has  been  organ- 
ized at  Trenton,  N.J.,  with  Prof.  Ellis  A.  Apgar, 
state  superintendent  of  public  instruction,  as  presi- 
dent, and  Dr.  C.  C.  Abbott  as  secretary. 

—  In  the  year  1800  there  was  founded  at  ParU  a 
society  entitled  '  La  socidtd  des  observateurs  dc 
rhorame.'  While  no  one  would  expect  to  find  such 
an  organization  invested  with  all  the  modem  im- 
provements, a  perusal  of  their  first  instructions  to 
observers  will  both  gratify  and  agreeably  n^ttonish  f  be 
student  of  to-day.  The  document  appears  in  full  in 
the  January  n\imber  of  the  Rnue  d' anthropolnQie, 
filling  twenty-two  closely  printed  pages. 

—  A  plate  reproducing  the  ajjpcanince  of  a  part  of 
the  relief-map  of  France,  by  £.  Gullleniin,  is  given  In 
La  Nature,  Jan.  0,  18*}. 

—  The  scientific  results  of  the  fourth  polar  voyage 
(1881)  of  the  'William  Barents'  are  reviewed  in 
^u»/n;id,  1883,  61-OS. 

—  Mr.  Charles  Henry  Hart  is  the  author  of  a 
memoir  on  Lewis  H.  Morgan  of  Kochestor,  N.T., 
read  before  the  Numismatic  and  antiquarian  society 
of  Philadelphia.  May  4,  ias2,  and  published  by  the 
society.  The  works  of  Sfr.  Morgan  are  briefly  ro 
viewed;  but  a  bibliography,  which  would  be  of  great 
service  to  students  of  anthropolng}-,  is  wanting. 

—  In  article  181)  of  our  'Summary,'  the  reading 
should  be:  "as  has  been  done  by  M.  Marey  in  bis 
'  photographic  gun,'  "  and  not  'photographic  sun.' 
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INTER^TATIONAL    STANDARD    TIME. 

At  tlie  last  session  of  Congress,  an  act  was 
passed,  requesting  the  Presiilent  of  the  Uuited 
States  '*  to  extend  to  the  goveiiuiients  of  all 
ttions  in  diplomatic  relations  with  onr  own, 

,  invitation  to  appoint  delegates  to  meet  dele- 
gales  from  the  United  States  in  the  dty  of 
Washington,  at  snch  time  as  ho  may  see  tit  to 
designate,  for  the  purpose  of  fixing  upon  u 
meridian  proper  to  be  en)pIo)'ed  as  a  common 
zero  of  longitude  and  standard  of  lime-reck- 
oning tliioiighout  the  glolif."  The  delegates 
ttom  the  United  States,  three  in  number,  are 
to  be  appointed  b^-  the  President. 

The  Secretary  of  State,  nnder  direction  of 
the  President,  has  recently  sent  a  circular  to 
the  government  representiitives  abroad,  re- 
questing them  to  bring  the  matter  before  the 
foreign  governments.  The  circular  st.ites  that 
"  The  President,  while  convinced  of  the  good 
to  flow  eventually  from  the  adoption  of  a 
common  time-unit,  applicable  throughout  the 
globe,  thinks,  however,  that  the  elTort  now  to 
bo  made  should  be  to  reach,  by  consultation, 
a  conclusion  as  to  the  advisability  of  assem- 
bling an  internntional  congress,  with  the  object 
of  finally  adopting  a  common  meridian.  He 
therefore  abstains  from  extending  an  invitation 
for  a  meeting  ut  an  a<tsigned  day,  imtil  he  has 
ascertained  the  views  of  the  leading  govern- 
ments of  the  world  as  to  whether  such  inter- 
national conference  is  deemed  desirable." 
The  objef't  of  the  circular  is  thus  to  ascertain 
from  each  government  whether  it  would  accept 
an  invitation  "to  participate  in  an  international 
conference  at  a  date  to  be  designated  in  the 
near  future." 

In  onr  opinion,  the  action  of  the  Pi-esidcnt 
is  wise.  It  is  better  to  interest  foreign  gov- 
ernmrnts  in  the  plan,  by  asking  tlieir  opinion 
of  the  feasibility  of  holding  a  conference,  than 
to  reque.><t  them  at  the  outset  to  send  delegates. 
The  elmuces  are  thus  increased,  that,  when  the 
conference  does  meet,  its  action  will  meet  the 
ftpprov.al  of  the  co-oi)erating  governments. 
There  is,  however,  danger  that  our  represent- 
No.  « —  ISO. 


ativcs  abroad  will  not  be  sufllciently  zealous 
in  pressing  this  matter  upon  the  attention  of 
foreign  governments.  It  would  be  unfortu- 
nate if  the  subject  should  fail  because  of  the 
lukewarmuess  of  government  officials.  Wo 
hope  that  scientific  men  everywhere  will  make 
an  effort  to  further  this  movement  by  every 
means  possible. 


It  is  announced  that  Professor  NordenskiSld 
will  take  part  in  an  arctic  expedition  during 
the  coming  summer.  The  Daues,  who  have 
for  several  years  quietly  pursued  arctic  explo- 
rations in  Greenland  with  praiseworthy  energy 
and  notable  success,  will  attempt  investiga- 
tions on  the  south-east  coast  of  Greenland 
this  summer.  A  recently  received  letter  states 
that  the  skin-boats,  or  umiaka,  ai'e  now  being 
constructed  for  the  purpose. 

The  neglect,  up  to  date  of  writing,  of  our 
naval  authorities  to,  in  any  adequate  way,  rec- 
ognize the  services  to  their  comrades,  and  to 
the  reputation  of  the  navy,  of  seamen  Ninder- 
nian  and  Noros  of  the  '  Jeantiette'  expedition, 
is  exciting  imfavorable  comment  among  those 
interested  in  arctic  matters.  Heroism  and 
fidelity  into  the  very  jaws  of  death  are  surely 
worthy  of  encouragement,  even  without  the 
passiKirt  of  a  commission. 


The  debates  and  newspaper  comments  on 
an  effort  recently  made  in  the  Massachusetts 
legislature  to  prevent  the  unnecessary  and  un- 
se.isonable  ringing  of  factory-bells  in  towns 
and  villages,  go  to  show  how  far  we  are  yet 
from  a  practical  application  of  Emerson's  dic- 
tum, that  ''  the  Ought,  that  Duty,  is  one  thing 
with  Science,  with  Beaut}',  and  with  Joy." 
We  should  be  glad,  in  this  connection,  to  call 
the  attention  of  legislatures  to  the  one  con- 
spicuous commandment  which  motlern  science 
has  set  forth;  viz.,  "  You  may  do  what  you 
please  in  this  world,  provided  you  do  not  in- 
fringe upon  the  rights,  the  peace  of  bo<ly  and 
mind,  and  the  prosperity,  of  your  neighbor." 
The  justice  of  this  decree  is  plain  to  observa- 
tion ;  and  the  applicabilit}'  of  it  to  the  clangor 
of  iuopi)ortuuc  bell-ringing   is   assuredly   not 
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far  to  seek.  Wo  would  submit  thnt  innny  easy 
ways  suggest  tbenisolvea  of  awakening  a  slug- 
gard without  ni^ed  of  molesting  the  sleep  of 
bis  just,  and  presumnhly  virtuous.  m.'ighlx>r. 
There  be,  in  manifold  variety,  clock-alarums, 
clepsydras,  snnd-glasses,  and  galvanic  nppli- 
atices,  which  arc  fully  competent  to  privately 
admonish  a  slumbercr,  witiiout  any  public  scan- 
dal ;  not  to  speak  of  the  old  English  method, 
by  which  an  active  lad  gaim-d  a  weekly  wage 
by  ringing  the  house-bells  of  his  heavier-sleep- 
ing comrades.  In  one  word,  there  is  a  Hght 
and  a  wrong  in  this  matter  of  the  bell-ringing, 
aa  science  has  mnde  plain.  It  is  not  in  the 
least  a  question  to  be  dcterminetl  to-day  or  to- 
morrow by  the  votes  of  interested  parties  ;  for 
the  correct  and  the  fiuid  solution  of  it  was 
written  long  ago,  in  the  name  of  eternal  jus- 
tice and  the  immutable  fitnesa  of  things. 


ON  AN  ALLEGED  EXCEPTION  TO   THE 
SECOND  LAW  OF  THERMODYNAMICS. 

Accoiu>isr,  to  the  received  doctrine  of  radia- 
tion, heat  is  transmitted  with  the  same  inten- 
sity in  all  directions  and  at  all  points  within 
any  «i)ace  which  is  void  of  [jonderable  matter 
and  entirely  surrounded  by  stationary  boilies 
of  the  same  tera|)erature.  We  may  apply  this 
principle  to  the  arrangement  recently  [jrojxised 
by  I'rof.  H.  T.  Eddy  '  for  transferring  heat 
from  a  colder  bo<ly  A  to  a  warmer  B  without 
expenditure  of  work. 

In  its  simplest  form  the  arrangement  con- 
sists of  parallel  screens,  which  are  placed  be- 
tween the  boflies  A  and  B,  and  have  the  form 
of  ver3"  thin  disks  with  certain  apertures,  and 
the  property  of  totally  reflecting  heat.  The.se 
disks,  or  screens,  are  supposed  to  be  fixed  on 
a  common  axis,  and  to  revolve  with  a  constant 
velocity.  For  the  purposes  of  theoretical  dis- 
cussion, we  may  allow  this  velocity  to  be  kept 
up  without  expenditure  of  work,  since  we  may 
suppose  the  expcrinicut  to  be  made  in  vacuo. 
If  the  dimensions  and  velocity  of  the  appara- 
tus are  such  that  the  screens  receive  a  consid- 
erable change  of  position  during  the  time  in 
which  radiant  heat  traverses  the  distances  be- 
tween them,  the  apeilurcs  in  the  screens  may 
be  so  |)laeed  that  radiations  can  pass  from  A 
to  B,  but  not  from  B  to  A.  It  is  inferred  that 
it  is  possible,  by  such   means,  to  make  heat 

'  Jourii,  Fnuikl.  Iiwt.,  Murub,  IS83. 


pass  from  a  colder  to  a  warmer  body  without 
compensalion. 

lu  order  to  judge  of  the  validity  of  Uiis  in- 
ference, let  us  8tip|ioso  thermal  equilibrium  to 
subsist  initially  in  the  system,  and  inquirt^ 
whether  the  n)otion  of  the  screens  will  have 
any  tendency  to  disturb  that  equilibrium.  W> 
8up|)0se.  then,  that  the  screens,  the  bodies  A 
and  B,  and  the  walls  enclosing  the  space  in 
which  the  experiment  is  made,  have  all  the 
same  temperature,  and  that  the  sjiaces  between 
aud  around  the  screens  and  the  bodies  A  and 
B  are  filled  with  the  radiations  which  belong 
to  that  ternperattu'c.  according  to  the  princi- 
ple cited  above.  Under  such  circumstances, 
it  is  evident  that  the  presence  of  the  screens, 
whether  at  rest  or  in  motion,  will  not  have  any 
influence  upon  the  intensity  of  the  r.Hdialions 
passing  through  the  spaces  between  and  around 
them :  since  the  heat  reflected  by  a  screen  in 
any  direction  is  the  exact  equivalent  of  that 
which  would  proc-eed  in  the  same  direction 
(without  reflection)  if  the  screen  were  not 
there.  So,  also,  the  heat  passing  through  any 
aperture  in  a  screen  is  the  exact  equivalent  of 
that  which  would  be  reflected  in  the  same  direc- 
tion if  there  were  no  aperture.  The  ((uantities 
of  radiant  heat  which  fall  uiwn  the  bo<iies  A 
and  1$  are  therefore  entirely  unchanged  by  the 
l)rcsence  and  the  motion  of  the  screens,  and 
their  tem])erature  cannot  be  afl'ccte*!. 

We  may  conclude  a  fortiori  that  B  will  not 
grow  warmer  if  A  is  colder  than  B,  and  none 
of  the  other  bodies  present  arc  warmer  than  B. 

Since  the  body  A,  for  example,  when  the 
screens  are  in  motion,  docs  not  receive  radia- 
tions from  every  bo<iy  to  which  it  sends  them, 
it  is  not  without  interest  to  inquire  from  what 
iKxlics  it  will  receive!  its  share  of  heat.  This 
problem  may  be  solved  most  readily  by  sup- 
posing the  screens  to  move  in  the  opposite 
direction,  with  the  same  velocity  as  before. 
One  may  easily  convince  himself  that  every 
body  which  receives  radiant  heat  from  A  when 
the  apparatus  moves  backward,  will  impart  heat 
to  A  when  the  apjiaratus  moves  forward,  ami 
to  exactly  the  same  amount,  if  its  tcmperatuit; 
is  the  same  as  that  of  A.         .J.  W.  Gibbs. 


PHOTOGRAPHIC  FOCUSING. 

CoNSTDEKABLE  discusslon  haB  arisen  of  late 
as  to  the  propriety  of  focusing  with  a  large 
stop,  and  then  using  a  much  smaller  one  with 
which  to  make  the  cxjiosure.  Most  of  those 
who  have  written  upon  the  subject  have  as- 
sumed that  it  was  merely  a  question  of  spheri- 
cal ulierration.     It  seems  to  the  writer,  how- 
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fver,  l.hnl  spherical  aberration  has  little,  if  any 
Ibing,  to  ilo  with  it,  ns,  In  lenses  eonstntcted 
on  the  modern  eiirvt-s,  this  defect  has  lieen 
praetieally  reduced  to  zero.  If  now  wc  take 
a  (.lorfeetly  corrcetetl,  wide-anylcd  lens,  and 
focna  it  on  the  centre  of  the  plate,  we  shall 
find  that  the  objects  near  the  edge."}  arc  some- 
what indistinct,  and  by  no  possible  combina- 
tion of  curves  can  this  dilllculty  be  wiioUy 
remedied  ;  it  is,  however,  reddct^d  ])roporlion- 
ally  to  the  size  of  the  stop  emjdoycd.  It  hiw 
been  shown,  by  Prof.  E.  C.  Pickering  and  Dr. 
C.  11.  AVilliains  {Proc.  Amer.  acad.  187."i, 
300),  that,  with  a  single  lens,  .n  series  of  con- 
centric circles  would  be  focused  on  a  splieri- 
cnl  plate  whose  radius  of  curvature  was  0.7 
the  foi'us  of  the  lens.  On  the  other  hand,  the 
fliunieters  of  these  circles  couKl  only  be  ac- 
curnt<;ly  focused  on  a  spherical  plate  whose 
radius  of  curvature  was  0.3  of  this  focus.  As 
far  as  the  writer  is  aware,  no  name  has  over 
iieeii  given  to  this  optical  defect ;  bnt  for  con- 
venience' sake  it  might  lie  willed  the  Jield 
aberration. 

If  the  central  object  on  the  plate  is  of  the 
most  interest,  wc  sh.ill  focus  on  it,  and  then 
push  in  the  plate  as  far  as  possible  without 
injuring  the  central  definition,  to  obtain  the 
best  i>ussible  result  at  llie  edges.  Sujiposing 
now  we  insert  a  smaller  stop,  the  dctinition 
over  the  whole  plate  will  be  improved  certain- 
ly ;  but,  that  at  the  centre  having  been  snfll- 
ciently  sharp  Iwfore,  we  can  now  afford  to 
push  in  the  plate  a  little  farther  still,  and  olitain 
bolter  detlnition  at  the  etlges,  without  j)ercep- 
tibly  injuring  that  at  the  centre.  Therefore, 
on  theoretical  considerations  merely,  wo  should 
always  focus  with  the  sto|i  we  are  going  to  use. 
But.  on  the  other  liniiil.  for  lenses  of  less  than 
45°  angle,  or  when  the  illuniitKition  is  very 
faint,  the  practical  atlvantagc  of  a  bright  image 
for  focusing  would  more  than  compensate  for 
the  advantages  of  using  the  other  stop.  In 
practice,  for  accin'atc  work,  the  best  way 
would  be  to  determine  once  for  .nil  the  differ- 
ence of  f<X'U8  required  by  each  stop,  and  then 
focus  with  the  largest,  and  apply  the  proi>er 
correction,  deiK'uding  on  the  stop  used. 

\\.    II.    PlCKKKINO. 


HISTOR  Y  OF  THE  APPLICA  TION  OF  THE 
EIJX'TRIC  LIGHT  TO  LIGHTING  THE 
COASTS  OF  FRANCE.^ 

II. 

Thk  Serrin    regulator,   arranged    for   alter- 
natiog  currents,  has  been  atloptcd  :is  the  stnnd- 
<'oaUnued  trum  Nn.  '. 


anl  lamp.  No  other  apparatus  has  given 
better  rcsult.s.  Kspocially  with  alternating 
curreut.s,  its  working  is  excellent,  because  the 
armature  of  the  electro- mug  net  detaches  itself 
very  easily ;  and  besides,  as  the  consumption 
of  both  carbons  is  uniform,  the  arc  remains 
absolutely  fixed. 

The  machines  for  generating  the  current 
have  been  of  late  years  the  subject  of  attentive 
study,  which  has  l)cen  unfortunately  confined 
to  three  typ<-s. — the  .\lliance.  (Jrainme,  and 
de  Mcrilens.  The  luminous  intensities  of  each 
of  these  machines  have  been  measured  under 
carefully  arranged  conditions.  Photometric 
measurements  in  such  cases  are  r.nther  ilclicate. 
To  make  them,  since  the  intensity  varies  in 
the  vertical  direction  with  difl'ereut  heights,  a 
movable  mirror  is  used,  which  is  placed  at 
different  heights  in  the  same  vertical  plane, 
and  which,  in  each  jjosition,  throws  the  rays  on 
the  photometer;  and  thus  the  average  intensi- 
ties could  be  obtained.  But.  as  the  intensity 
of  the  electric  light  constantly  varies,  it  was 
necess.iry  to  make  the  observations  at  one- 
minute  intervals  for  each  |)08ition  of  the  mir- 
ror. It  is  not  necessary  here  to  go  into  the 
details  of  construction  of  the  ditfcreht  ma- 
chines ;  the  table  below  gives  the  results 
obtained. 


MjtCBIHI*. 

1 
II 

Borx-powcr. 

LDmlnoai 
lulaniily. 
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6    J 

u 
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Carocts. 

!  Alliance.  .  .  . 
'  Gramme,  No.  1  . 

No.  2  . 

No.  3  . 
Dc  Merltens    .    . 

460 
550 
AOO 
680 
780 

5. IS 
12.04 
ti.Ot 
7.06 
8.06 

4.62 
11.48 
6.46 
4.20 
7.50 

276 
1,010 
4t»3 
342 
630 

.59.5 
88.6 
90.0 
81.4 
84.8 

It  will  be  seen,  that  the  Alliance  machine 
gives  a  far  Ic.ss  intensity  \kv  horse-power  than 
the  two  others,  which  are  approximately  equal. 
The  de  Meritens  has  certain  characteristics  of 
stability  and  solidity  which  the  Gramme  ma- 
chine does  not  possess ;  it  was.  besides,  pre- 
ferred to  use  alternating  currents.  For  these 
reasons  it  has  be«'U  atlopted,  and  will  bo  in- 
stalled in  all  the  new  lighthouses. 

The  figures  giving  the  intensity  in  the  pre- 
ceding table  refer  to  the  naked  light.  When 
this  is  placed  in  a  IL\cd-llght  apparatus,  these 
intensities  become,  in  round  numbers,  12,000 
carcels  with  the  Alliance,  and  20,000  carcels 
with  the  Gramme  No.  2.     The  flashes  increase 
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the  intensity  still  more.    In  a  scintillating  light 
with  red  and  white  flaslies  there  is  an  intensity 


Fio.  i. 


T      r 


Fio.  3. 


es,  90,000  carcels  for  the  former,  and  loO,000 
carcels  with  the  latter.  The  intensities  with 
the  (le  Meritens  machine  are  about  the  same 
88  with  the  Gramme  ;  and  125,000  carcels  may 
be  taken  as  the  average  intensity  when  the 
electric  light  is  used. 

Some  details  will  now  be  given  of  the  in- 
stallations actually  existing,  and  of  tboiie  in 
process  of  construction  ;  sijecially  describing 
the  lights  of  la  H«^ve,  the  first  in  date  to  bo 
electrically  lighted,  and  the  Pianier  light, 
whose  installation  has  just  been  completed. 

The  ligiits  of  la  Fli^ve,  situated  on  the  cape 
of  tills  name  and  on  tiic  top  of  the  clitT,  arc, 
from  this  fact,  verj'  elevated  :  so  the  towers 
themselves   are   not  of   great   height.      Both 


Contacf 


of  60,000  carcels  with  the  Alliance,  and  110,- 
000  carcels  with  the  Gramme  machine;  with 
a  scintillating  light  with  groups  of  white  flash- 


na.  4. 

towers  are  square,  and  are  (ilaced  about  sixty 
metres  apart  ;  between  Iheni  being  the  long 
buildiuir  containing  tlie  steam-power,  genera- 
turs.  and  quarters  for  the  keepers. 

Tliere  are  four  Alliance  machines,  —  two  for 
each  light.  The  two  on  the  left  sup|)ly  the  left- 
hand  tower ;  and  the  two  on  the  right,  the 
tower  on  the  right  hand.  The  conductors  lead- 
ing the  current  from  the  generator  arc  first 
•thick  copijer  rods  connected  with  the  conuuu- 
tator.  Fig.  2.  The  rod  A  communicates  with 
the  two  similar  [xjles  of  the  two  machines, 
the  rods  B  and  B'  being  connected  to  the  op- 
j)osite  jwles.  Ordinarily  one  machine  supplies 
each  light.     Thus  the  current  arrives  by  A, 
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nnd,  without  travereing  the  commutator,  goes 
by  the  cable  to  the  regulator  (or  lamp)  ;  thence 
it  returns  b^v  the  second  wire  of  the  same  cable 
to  N,  follows  the  vertical  conductor  to  P,  and 
returns  to  the  machine  by  the  rod  B.  If  it  is 
desired  to  use  the  machine  corresponding  to 


Fia.  &. 

the  rod  li'.  the  central  handle  is  turned,  thus 
bringing  the  plate  D  in  contact  with  V  instead 
of  P,  retaining  alwa^'s  the  contact  at  N.  In 
this  case  the  ctnront  arrives,  as  before,  at  A, 
goes  to  the  regulator,  returns  again,  but  passes 
this  time  from  N  to  1*',  and  thence  to  the  ma- 
chine by  B'. 

In  foul  weather,  or  whenever  it  is  necessary 
to  increase  the  luminous  intensity,  both  ma- 
cliincs  are  coupled  in  quantity.  The  commu- 
tator is  then  turucil  until  the  plates  £  and  £' 
are  in  contact,  —  the  one  with  1"  and  N',  the 
other  with  Pand  N  ;  t^e  return  current  flowing 
simultaneonsly  by  B  and  B'. 

The  tower  of  each  light  is  sunuonutcd  by  a 
square  structure,  at  one  of  the  angles  of 
which  is  the  optical  apparatus.  This  is  clearly 
shown  in  Fig.  3.  A  kind  of  glass  drum  closes 
the  open  angle  of  this  structure,  which  is  in 
two  stories,  in  each  of  which  is  a  distinct  opti- 
cal apparatus.  The  intention  of  this  arrange- 
ment is  to  allow  one  optical  appai-atua  to  be 


instantly  replaced  by  the  othw,  in  order  to 
avoid  total  extinction  in  case  of  accident.  In 
each  story,  there  are  two  regulators,  which  can 
be  substituted  for  each  other  by  means  of  the 
crossed  rails  shown  in  Fig.  4.  The  cable  with 
three  conductors  leading  from  the  commutator, 
previously  described,  arrives  at  the  lower  story. 
One  of  the  conductors  (A)  is  connected  to  the 
metal  pl.itform  carrying  the  rails,  also  metallic  ; 
the  conductor  B  connects  with  the  sliding  rod 
of  the  long  bolt  M  T.  When  this  bolt  is  low- 
ered, it  connects  the  conductor  B  with  a  wire 
going  from  the  bottom  staple  of  the  bolt  to  a 
spring  contact  under  the  lamp.     The  latter  re- 


ceives the  current,  partly  by  the  rails,  parti}"  by 
the  contact  undcniealh.  The  wire  B  communi- 
cates with  a  smaller  lx>lt  sliding  at  the  same  time 
with  M  T,  and  whose  lower  staple  is  connected 
to  the  wire  coming  A'om  the  staple  of  the  larger 


164 


WIENCE7 


rVoi..  !.,  No.  fl. 


bolt ;  80  that,  when  the  current  passes  by  B', 
it  always  travursus  the  lamp,  and,  when  the 
two  uiaehiiics  arc  at  work  together,  the  two 
currents  are  united  by  the  eonnectiou  lietween 
the  two  staples.  The  upper  staples  are  con- 
nected in  the  same  way  t»}  the  apparatus  in  tlie 
second  story  ;  and.  wlien  the  holts  are  raised, 
the  tipper  iam[)  is  lighted. 

The  regulators  can  thus  be  changed  in  two 
ways, — either  by  drawing  the  lamp  at  work 
back  on  the  rails,  and  quickly  pushing  the 
other  one  in  its  place  ;  or  by  manipulating  the 
commutator  bolt,   which    sliifls   the  luminous 
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A.— Enutno  ami  buitcr  liuilcu.  8. —  ElvctrU*  |2LMii>rut<>r  rcMtni. 
F.  —  Korgi'  iiliii  1k»vv  ruiialrohop.  J,  —  SliuiJ  fur  IIkIiI  rrp/ilrii. 
D.  —  C'inl  Jupiil,  Willi  water-lank  iintlcrniwUi.  c.  —  \v»lir 
Unk.    V.  —  Vc«Ubulf. 

arc  from  one  story  to  the  other.  Since  the 
establishment  of  the  lights  at  la  H^vc,  the 
latter  means  have  been  found  superfluous,  and 
will  no  longer  be  employed. 

The  light  of  Planier,  which  has  just  been 
finished,  is  about  eight  nautical  miles  from  the 
port  of  Marseilles,  upon  a  rock.  It  is  a  tower 
sixty  metres  high,  and  eighteen  metres  indiame- 
ter  at  the  base,  which  rests  on  the  rock  itself. 

Fig.  .5  gives  the  details  of  the  summit  of  the 
tower,  and  Fig.  0  those  of  the  optical  apparatus. 
In  the  latter  figure  are  shown  tlie  fi.\ed-light 
apparatus,  and,  movable  around  it,  the  drum. 


with  vertical  lenses.     Tl)o  moclmnism  for  jlriv- 
ing  the  latter  is  given  in  considerable  detail. 

In  this  apparatus  the  changing  of  the  regu- 
lators is  etfected  by  means  of  a  system  of  two 
pairs  of  rails :  but  they  are  not  placed  at  an 
acute  angle,  as  at  la  Iltve.     One  enters  dii-ect 


vuu  s. 

into 'the  optical  apparatus  ;  the  other  is  placed 
outside,  and  at  right  angles  to  the  first.  At 
their  junction  is  a  turn-table;  and.  with  Ibis 
arrangeuient,  the  manoeuvre  of  clianging  the 
hunjis  takes  no  longer  than  with  obli(|uc  rails. 
The  de  .Merileus  machiucs,  which  feed  the 
regulator,  are    placed   in  a  special    building. 
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The  plan  and  elevation  of  this  buikliflg,  which 
will  serve  as  a  type  for  those  installed  in  most 
of  the  lighthouses,  is  shown  in  Fig.  7. 

The  Planier  is  a  full  horizon  light.  Its 
characteristic  is  that  of  three  white  Hashes 
Bparated  l>\'  a  rod  flash.  Its  range,  like  that 
»f  all  the  new  lights  in  the  Me<lilerraueau,  is 
Iwenty-eevcn  nautical  miles  for  fourteen-flf- 
teeiitUs  of  the  3'ear. 

We  have  mentioned  that  the  transformation 
of  the  Palrayro  light  is  also  in  progress.  This, 
unlike  the  I'lanier.  will  throw  a  beam  in  one 
direction  only ;  and  the  arrangejuont  of  the 
lantern  is  therefore  slightly  different.  It  is 
shown  in  Fig.  8.  The  general  disposition  re- 
sembles, np  to  a  certain  point,  that  of  la  IlCsve. 
The  optit.-al  apparatus  for  the  new  fixed  lights 
will  havu  a  diameter  of  O.t!  met.,  instead  of 
0.3,  as  was  formerly  employed.  With  the 
revolving  cylinder  of  vertical  lenses,  this 
diameter  will  reach  0.7  met. 


CRITICISM  OF  PROFESSOR  HUBRECUrS 
HYPOTHESIS  OF  DEVELOPMENT  BY 
PIUMOCJESITURE. 

EvoLirriOMSTs  liave  hitherto  been  puzzled  to  find 
ft  fall  ami  sailsfiictory  explnnation  of  the  persistency 
of  ccrlaiii  typey,  such  as  the  familiar  Lingula  and 
others,  llirouuli  long  t>er'od5  of  the  earth's  past. 
Prof.  A.  A.  \V.  Hubrecht  of  Utrecht  has  offered,  in 
hi)  inuugurnl  uddross,  an  hyp^Jthesis  which  he  thinks 
fuleqnatc  to  solve  this  problem.  The  ndilress  is  pub- 
lished in  full  in  Niiluro,  nos.  01)0-601.  We  may 
pass  over  the  lir«t  purl,  wliich  contains  familiar  mat- 
ter oidy,  and  which,  therefore,  we  venture  to  advise 
scicntllic  readers  to  skip.  The  presentation  of  the  au- 
thor's own  views  beuins  near  the  bottom  of  the  (irst 
column  on  p.  W2.  The  habit  of  needless  iliffuseness 
In  writing  is  a  very  grave  encumbrance  to  scientille 
llter.ilure,  »nd  onu;lit  always  to  encounter  the  critic's 
eniiihntlc  condemnation. 

Tlie  theory  which  I'rofessor  Uiibrecht  has  advanced 
appears  to  us  not  only  untenable,  but  unscientific; 
we  think  it  mii;ht  be  chaniclerized  as  pure  specula- 
lion  of  that  reckless  quality  which  of  late  years  has 
crept  into  zorllogy,  consiilerabiy  to  the  discn?dit  of 
tlie  science.  To  justify  this  condeninalion,  wc  will 
tirst  slate  the  author's  hypoUiesis,  and  afterward  the 
objections  to  it. 

The  hypothesis  may  l>e  summarized  as  follows: 
I.  In  many  animals  the  period  of  reproduction  is  a 
prolonged  one;  so  that  there  are  youns;  born  of  young 
iirents,  others  of  cdd  parents,  and,  of  course,  of  par- 
Hl»  of  intermediate  age.  A  distinction  tlierefore 
tists  between  lirst-born  ami  last-born  posterity. 
9.  Similarly,  these  (irst-boni  will  likewise  have  Hrst- 
•nd  last-born;  so,  also,  will  the  last-born;  couse- 
iiueully  there  will  be  one  set  of  generations  of  the 
hri,!  Iiorn,  and  another  set  of  tlie  last-born.  3.  In  the 
ftptt  series  the  generations  will  follow  rapidly,  in 
I  ho  second  series  slowly,  upon  one  another;  hence, 
from  a  given  pair,  there  will  be  in  lime  numerous 
(lescepd&nta ;  "a  small  number  of  these  being  de- 
■cendanta  in  a  direct  line  of  the  iirst-bom  of  every 
sive  gmeralion,  another  small  number  being 


the  descendants  in  a  direct  line  of  the  last-bom  of 
every  successive  gener,ation."  Consequently,  of  the 
contemi)oraneous  generations,  the  individuals  of  the 
first  set  would  h.ive  numerous  ancestors;  those  of 
the  second  set,  not  nearly  so  many.  4.  Tlic  ajre  of  the 
parent  affects  the  character  of  the  progeny.  Of  this, 
Hubrecht  is  able  to  briii!;  forward  only  one  example, 
—  apparently  the  only  one  known  to  him;  namely, 
that  Mtone  found  iii  the  McClond  River  that  the 
eggs  of  young  salmon  are  smaller  than  those  of  old 
salmon.  5.  ''  I  mu.st  now  call  your  attention  to  the 
second  carilinal  point.  .  .  .  Heredity  has,  indeed,  in- 
vested them  [the  progeny]  with  peculiarities,  part  of 
which  show  thumselves  in  their  organization;  another 
part  remaining  latent,  and  only  attaining  develofi- 
ment  in  following  generations.  Such  a  latent  po- 
tential energy  towards  eventual  modification  o(  the 
individual  or  his  progeny  must  needs  find  more  occa- 
sions to  unfold  itself  in  the  first-born,  /tiiii/i/;/  b<:cau»K 
these  are  pnsseJweii  (?/'  a  Uiryer  number  of  unceMors" 
(the  Italics  are  ours),  il.  .\sexunl  reproduction  U 
accuuip.inicd  by  less  variation  than  sexual. 

Krorn  those  premises,  the  deduction:  that  the  first- 
born of  sexual  generations  are  the  principal  variants, 
and  irgo  the  principal  source  of  new  species;  and 
the  1,-ul-boru,  per  contra,  the  representatives  of  sta- 
bility. 

In  rejoinder  to  this  plausible  but  specious  argu- 
ment, our  contention  is, /rsf,  that  wo  cannot  .issume 
that  there  are  really  any  series  of  first-  and  last-bom; 
tccoml,  that,  granting  the  distinction  between  them, 
it  cannot  be  assumed  that  one  is  more  variable  than 
the  other;  third,  granting  both  these  premises,  the 
facts  of  zoology  cannot  be  made  to  show  that  the 
pennanence  of  types  is  derived  from  the  lasl-horn, 
nor  that  the  evolution  of  new  species  depends  on 
primogeniture  to  any  considerable  extent. 

Fiml,  xVny  succession  of  Hrst-boni  would  depend 
upon  both  parents  being  fir>t-bom;  and  the  proba- 
bility of  both  parents  so  being  for  any  considerable 
num1>erof  generations  is  so  infinitely  small  that  It 
might  be  called  zero.  Let  us  take  a  species  which 
pairs  |a  bird,  for  example),  and  n'licre  the  male  fertil- 
izes only  one  female.  Let  its  assume  that  in  a  given 
locality  there  are  ten  of  each  sex,  ami  of  various 
ages,  ami  that  there  is  an  equal  chance  of  any  two 
pairing;  then  the  probability  of  the  first-born  male 
pairing  with  the  first-born  female  would  be  1  in  lOO. 
The  chances  of  the  nest  set  pairing  in  the  same  man- 
ner would  be  also  1  in  lOO,  if  we  further  assume, 
what  is  the  usual  case,  that  the  number  of  individu- 
als remains  constant.  The  chances  of  both  pairs 
being  flrst-boni  would  be  100  x  100,  or  10,000.  In 
nine  generations  the  chance  of  their  being  all  first- 
born woul.l  become  1  In  1.000,000,000,rj00,000,000 
(one  million  milli'm  million).  Now,  for  birds  which 
become  mature  in  one  year,  these  are  the  chances  for 
nine  years.  Birds  are  known  first  from  the  Jurassic, 
which  we  will  call  for  convenience  1,IXX),(KX)  years 
8^0 ;  so  that  it  might  prove  laborious  to  write  out  Ibe 
chances  for  that  perio<l,  the  chance  being  the  last 
term  of  a  gcumetrical  progression  of  which  one  mil- 
lion is  the  number  of  terms,  and  one  hundred  the 
ratio.  Yet  we  have  taken  a  case  eiiiggeratedly  in 
favor  of  Uubrecht's  view.  It  were  p<jBsible  to  adduce 
many  arguments  to  show  that  the  liabils  of  animals 
often  render  the  existence  of  a  series  of  first-born 
improbable;  but  the  previous  caicul.'xtion  sufBcienlly 
disposeJi  of  Uubrecht's  fund.inicntal  assumption. 
And,  moreover,  every  such  calculation  woidd  lead 
to  essentially  the  same  result,  whatever  the  figures 
chosen  to  start  with  might  be,  because  the  chance  U 
the  last  tenn  of  a  geometrical  progression.    If  Pro- 
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feasor  Flubrerbt  finds  luatliematics  unconvincing,  we 
would  beg  liim  to  consult  genualo^lcal  records,  by 
whicli  he  could  ascertain  the  carefully  recigtered  con- 
tradiction of  his  assumption  that  there  is  a  series  of 
the  fir^t-born,  or  even  an  approxlniation  to  it. 

Second,  We  cannot  nrcopt  the  assertion,  tliat  a  large 
number  of  anci-stors  increases  the  tendency  to  varia- 
bility, because  the  direct  influence  of  tlie  progeiiiloru 
apon  the  production  of  variotinns  vcit  nipidly  dimin- 
ishes as  the  number  of  generations  increases.  And, 
on  the  otlier  hand,  il  is  well  known  tliat  long-inherited 
characteristics  arc  the  most  constant.  The  more 
ancient  a  feature  is.  the  greater  its  fixity:  licncc  we 
might  as  well  .is.sunie  the  opposite  of  Hubrecht's 
assertion;  viz.,  lliat  the  greater  the  number  of  ances- 
tors, the  more  fixed  tlie  qualities  of  the  young.  Here 
it  may  l>e  noticed,  that  although  it  is  very  probable 
that  the  parents'  age  causes  modilicalions  in  tlie 
young,  yet  Uubrecht  mentions  only  one  fact  to  sup- 
port the  .Tssertion,  and  tliat  fact  is  the  only  one 
brouglit  forward  to  support  any  portion  of  his  hypoth- 
eses. We  certainly  iiave  no  sufficient  reason  for 
agreeing  with  the  assumption  that  first-born  would 
be  more  variable  than  last-born. 

Tliirtl,  If  wc  admit  the  two  previous  premises,  we 
should  still  have  to  show  that  tliey  have  given  us  the 
deterMiination  of  the  real  causes.  If  evolution  by 
primogeniture  were  a  real  cause,  then  the  most  varia- 
ble animals,  or  those  clas.ses  where  there  are  most 
species,  would,  in  consequence  of  inlierited  habit,  pro- 
duce young  while  themselves  young,  and  the  stable 
types  would  have  .-icciuired  the  characteristics  of  re- 

frodurlng  very  late.  Such,  however,  is  not  the  case, 
nsccts,  the  most  variable  of  types,  reproduce,  for  the 
most  part,  at  tlic  end  of  their  lives;  while  the  iMU'ina- 
nent  type,  LinKula,  reproduces  while  young.  Further 
objections  might  be  aildeil ;  but  sutScient  has  been 
said  to  explain,  and.  it  is  believed,  to  justify,  the  con- 
demnation of  the  hypotheses  involveif  in  the  author's 
generalization. 

Professor  Hubrcchl,  by  his  able  morphological  re- 
searclics  on  various  subjects,  notably  on  the  anatomy 
of  nemertiues,  lias  earned  a  well-deserved  esteem: 
and  il  is  H  matter  of  regret  to  have  to  criticise  any 
writing  of  his  severely:  but  the  tendency  to  draw  a 
maximum  of  conclusion  from  a  minimum  of  fact  Is 
one  to  wliicli  we  feel  imjwlled  to  object  most  strenu- 
ously. Kubrecht  (p.  2711)  speaks  almost  sneerlngly 
of  what  he  is  pleased  to  call  the  scliool  of  scientific 
zoologists,'  or  those  who  liave  sought  to  elevate  zool- 
ogy above  mere  systematic  work.  Tlie  cause  of  his  , 
anlinuH  we  do  not  know,  but  feel  that  he  is  liardly 
just,  and  not  likely  to  wish  to  be  called  an  wnsci- 
cntilic  zoologist  himself.  Of  his  hypotliesis  of  devel- 
opment   by  primogeniture,   our   opinion  has    been 
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NOTES  ON  THE  GEOLOGY  OF  JAPAN. 
We  are  permitted,  by  the  courte.sy  of  M.  Jules 
Alarcou  of  Cambridge,  to  make  use  of  llie  following 
extract  from  a  letter  addressed  to  him  from  Tokio  by 
Dr.  G.  Goltsche,  professor  of  geology  in  the  Tokio 
daiyaku,  or  imperial  university. 

Since  you  publislied,  seven  years  ago,  the  Expllca- 
tlnn  d'une  curte  geoloi/ique  tie  la  tare,  much  lias  been 
changed  in  Japan.    Lyman's  flying  surveys  in  Vesso 

'  Sol'T  ■'■'  '  l:v   (it<iii»fnti'hn/ltirhi'    timtofftr)    tins  Imd, 

•Incii   III  Ml  of    ljlcb<il<l  nnil    Ivolllkur'A  Ztittrkri/l 

fUrvii*^  .<:  «<»o/(j(/l<,  a  apcclul  fttguitlcanoc  to  prufoA- 
■tonnl  iitiitir.iuMis. 


and  Japan  expired  In  1879.  A  new  geological  survey 
has  been  established,  under  the  superintendence  of 
Dr.  E.  Naumann;  geology  has  been  taught  for  mure 
than  six  years,  both  in  the  university  and  at  the  en< 
gincering  college  of  Tokio;  and  travellers  are  allowed 
to  cro»s  the  interior  in  every  direction.  A  ma»s  of 
information  has  been  procured  in  this  way;  and  I 
suppose  you  will  find  valuable  maleriaU  in  the  n'.)- 
ticcs,  and  in  the  little  skelcli-map  my  friend  and 
countryman.  Dr.  Naumann,  is  just  preparing  fiir  you. 
Nevertlieless,  I  take  the  liberty  to  furnish  you  with 
some  a<lditional  remarks  on  facts  or  specimens  which 
I  have  recently  examined,  and  wliich  might  be  over- 
looked by  him. 

The  upper  Devonian  system  is  indicated  by  half  a 
dozen  .specimens  of  Splrifer  disjunctus  do  Verneuil, 
which  I  met  in  several  old  Japanese  collections,  and 
which  partly  originate  from  the  provinces  Tosa  (on 
Shikoku)  and  Ise  (on  tlie  main  island).  Tliis  fossil 
has  not  yet  been  met  with  in  ailu. 

The  carboniferous  system  is  only  represented  by 
marine  limestones,  wliich  are  exposed  in  seventeen 
localities  along  the  eastern  coast  of  Japan,  from  39° 
W  N.  L.  to  31°  20'  N.  L.  The  fauna  Is  very  scanty; 
but  everywhere  the  limestones  arc  characterized  by  tlie 
common  occurrence  of  Fnsulina  and  Scliwagerina, 
which  In  many  cases  are  accompanied  by  Kndolhyra, 
Textilaria,  and  Trocliammina.  Among  other  fossils, 
I  mention  only  Uellerophon  (?)  hlulcua  Sow.,  Favo- 
»ltcs,  and  Poteriocrinus. 

The  limestones  correspond,  in  my  judgment,  tn  the 
whole  carboniferous  system,  the  upper  productive 
series  included.  My  reasons  are:  1*=.  The  different 
paleontoloaic.ll  character  of  the  lower  carboniferous 
moniitaln-llinestone  of  Lo-ping  in  China  (cf.  Kayser, 
ZelUchr.  deuliKli.  wot.  iiefielUch. ,  l.SSI,  ail);  \>°.  The 
common  occurrence  of  the  genus  Schwagerina,  which 
I  tliiiik  Is  confined  to  the  u|ipcrmosl  carboniferous  aud 
lower  dyassic  systems  of  Nebraska,  Kussia,  and  .\us- 
trian  Alps;  S°.  The  researclies  of  V.  von  Muller, 
who  states  that  the  marine  carboniferous  limestones 
of  Riis>ia  also  represent  the  entire  system.  From 
the  second  point,  it  might  seem  that  our  Japanese 
deposits  correspnnd  only  to  the  uppennost  series, 
which  in  Cliina  Is  really  jirodurtivc. 

The  dark  triiissic  shales,  with  Monotis  s.iliiiaria,  var. 
RichemundianaZittel,  which  Dr.  Naiimanii  discovered 
near  Seiidiii  {Jahrh.  k.-k.  rekhxnusl.,  18S1,  Sill),  now 
extend  from  4I)°  }i.  L.  (Niageba,  province  of  Ugo) 
to  '.Vi°  N.  L.  (Kinkaisan,  province  of  Iligo).  This 
will  be  the  more  Interesting  to  you  as  special  care  ts 
devoted  in  your  Explication  to  the  Mrmolis  strata. 
Vei-y  similar  dark  shales  from  Okatzuniura  and  Min- 
atomura,  district  of  Ojikagori,  province  of  Itikuzen 
(about  :Mi°  30'  N.  L.,  141°  20'  E.  long.,  Greeiiw.),  are 
lower  liaasic.  I  recognized  within  tliem  Aiietites  bl- 
sulcattis  Brug.,  Arietites  of  rotiforinis  Sow.,  and  Ly- 
toceras  sp.  of  the  group  of  L.  tinibriatiim.  The  two 
Arietites  are  characteristic  for  the  Ammonites  Buck- 
landi-zonc  of  Oppel. 

The  middle  Jurassic  is  only  represented  by  pl.int- 
bearing  shales.  Dr.  Ueyler  of  Frankfurt  described 
already  sixteen  species  from  the  Tetorigawa  valley, 
in  the  province  of  Kaga  [I'aliiennloijr.,  xxiv.  221,  5 
pi.),  mostly  identical  with  Jurassic  species  from 
Amuria,  eastern  Siberia,  and  Spitzbcru.  In  the 
mean  while  the  iiumticr  of  |o<-ulities  and  fossils  ha« 
somewhat  increased.  Tlie  8.iid  strata  have  Imen  met 
with  again  at  Nozirlmiiro,  province  of  Echizen; 
Ogamigo,  district  of  Onogori,  province  of  ilida; 
Midziitaul,  near  Tiiusa,  province  of  Kishiu;  and 
Taiiiioniiirn,  province  of  Awa,  on  Shikoku.  The 
leading  fossil  is  everywhere  Podozamites  luiiceolatus 
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Lindl.  sp  ,  nnd  P.  Refnii  Geyl.  The  (rcsli-water  or 
bmckisli  character  of  these  deposits  Is  proved  by  the 
occurrotico  o(  true  and  undoubted  Cyreiia  sp.  and 
Kathvria. 

Tlic  crotaceoiis  fossils  of  Ycsso  are  carefully  exam- 
ined by  Naumauu  (Mittti.  di-utsch.  o.itfi.''iat..  iiewU.trJi., 
heft  :^1),  nnil  partly  (thirteen  species)  identified 
with  Indian  types,  partly  with  shells  descriliod  by 
Schmidt,  from  .Snclwilin.  His  result  is,  tliiit  the 
Aminontte-brds  of  Yesso  are  uppor-cretaccous.  and 
correspond  especially  to  the  Ootatoor-irroup  of  India. 

~)urinK   the   Inst  vacation,  I   got,   from  .'>hikoku, 

ndstoues  which  arc  also  up|ier  cretaceous.  Tlicy 
"•ru  quite  filled  with  a  T rigonia  of  the  scabra-group, 
probably  T.  aliformis  Park.  Two  other  TriKoniae, 
which  I  cannot  d<'lermino  witli  the  literature  at  hand, 
fragments  of  Xatica  and  Hatniles,  accompany  it. 
The  said  sandstones  have  been  met  with  at  Oruiio, 
district  of  Itanagori,  province  of  Awa;  Tannoniiira, 
district  of  Kalsuragori,  province  of  Awa;  Yassuda- 
miira,  districl  of  Akitfori.  province  of  Tosa,  —  on  the 
island  of  .shikoku. 

The  tertiary  strata  are  rather  thick.  Those  which 
have  been  studied  by  Ur.  Brauns  (jVem.  Tok'to  uiiiv., 
no.  4,  ISSl)  and  A.  Nathnrst  (.Scc/i.tt.  akad.  Iiitndl., 
1682)  are  pliocene,  most  of  the  shells  and  plants 
described  beini;  identical  with  living  ones.  Miocene, 
or  older  strata,  are  not  yet  recognir.ed  with  certainty. 

Glacial  phenomena  have  not  left  any  traces  in 
Japan.'  I  conclude  here  with  the  remark  that  the 
list  of  your  ElrplirdHim  contiiins  some  volcanoes 
(DOS.  8  .ind  l>,  p.  Ill;  nos.  4  and  10,  p.  ll-l)  which 
I  cannot  make  out.  More  complete  are  tlie  lists  of 
Mauinann  (Yokohama,  1&7S)  and  Milne  (7Vanji.  scfit- 
nu)l.  mc.  jnpnii,  iv.  1882):  but  even  these  are  not 
complete;  for  a  rcveiit  revision  I  mad<^  gave  forty- 
fiij{ht  Volcanoes  which  are  active  now.  or  have  been 
ive  within  historical  time,  or  are  still  in  Die  solfa- 
state.  Besides  that,  I  know  about  forty  cones 
wliirh  are  probably  prior  to  human  record,  and  ilnte 
back  as  far  as  the  pliocene  series,  which  is  veiy  often 
tufaceoiis  or  tilled  with  pumice-fragments. 


PERFECT  INTERFERENCE    OF   SOUND 
BY   TELKPIJONE. 

Suppose  we  have  two  telephones  having  the  poles 
of  their  magnets  similarly  placed,  and  so  connected 
with  n  circtTlt  that  a  current  will  traverse  their  colls 
In  the  same  direction.  It  is  evident  that  any  electric 
current  passiii!;  will  cause  a  simultaneous  movement 
In  the  same  direction  in  the  diaphniirms  of  both  tele- 
phones. Now,  if  we  conceive  tlie  current  reversed  in 
otie  of  the  telephones,  the  motions  will  have  opposite 
sieus.  It  follows,  then,  that  the  currents  duo  to  the 
vibration  of  the  diaphniKm  of  a  third  telephone  In  the 
circuit  will  produce  in  the  two  telephones  vibrations 
of  oppiiKile  phases;  the  sounds  proiluced,  therefore, 
will  differ  by  a  half-wave  length.  The  same  current 
which  in  one  telephone  produces  a  condensation  will 
in  the  other  prtwlnce  a  rarefaction. 

The  experiment,  as  succes»fully  tried  In  the  physl- 
CJiI  laboratory  of  Dartmouth  college  by  Professor 
Kmerson  and  myself,  was  arranged  as  follows:  the 
months  of  two  similar  lelepliones  were  placed  before 
the  extremities  of  a  Y-shaped  tube,  and  the  soiuid 
from  both  telephones  conducted  to  the  car  by  rubber 
tubing,  A  reversLng-switch  was  placed  in  the  circuit, 
by  means  of  which  the  direction  of  the  current  in 

r«'i  the  dlMjovery  of  Prof.  .1.  HItnv  of  the 
t  'IViklu,  u(  tt>c  liirgv  mountnin  uf  Owii*«an, 
ii>-iw.'t>i  imi <  "I   ..t|>4>it,  wberu  aro  Uryv  bowtUcrs  xnd  rocAe* 
mmumn^t,  —  Itia  pruduct  uf  gtaclnl  Nctlnn.  —  .f .  M. 


one  of  the  telephones  could  be  changed ;  in  this  way 
could  be  pro<lnced  at  will  coincidence  or  Interference 
of  soimd.  Each  branch  of  the  Y-ttd)e  was  of  rub- 
ber, so  that  either  arm  could  be  closed  by  pinching. 
Organ-pipes  of  various  lengths  were  sounded  near  a 
telc|>hon<-  in  a  neighboring  building.  It  was  found, 
thai,  when  arrangeil  for  interference,  the  pinching  of 
either  of  the  branch-pipes  produced  a  very  decided 
increase  in  the  intensity  of  the  sound  ;  when  reversed, 
an  equally  decided  decrease.  The  inenuality  in  the 
intensity  of  the  sounds  due  to  the  two  telephones  was 
found  to  be  the  chief  dilllcully  in  prcMlucIng  complete 
interference;  but  by  partly  closing  one  branch,  so  as 
to  weaken  the  stronger  sound,  the  effect  was  much 
Improved.  In  several  trials  the  inlerfercnco  was 
complete,  no  sound  whatever  being  audible.  The 
rapid  reversal  by  the  switch  gave  a  sharp  contrast 
between  the  strengthening  and  the  weakening  effect. 
This  method  of  demonstrating  the  phenomenon  of 
interference  has  obviously  the  advaiitaee  of  applica- 
bility to  sounds  of  any  pilch.  Witli  singing,  the  in- 
terference was  very  satisfactory,  especially  with  the 
lower  notes;  in  conversation,  however,  the  sound  Is 
not  so  much  weakened,  but  the  quality  is  pcrceptil)ly 
changed.  The  vowels  seemed  to  suffer  much  rooro 
than  the  consonaDis.  C  S.  Cook. 


RAILWAY-ACCIDENTS   IN  188S. 

TiiK  statistics  of  railroad  oiieration  in  this  country 
are  far  too  incomplete  and  unreliable  to  admit  of 
drawing  any  very  general  conclusions.  Certain  facts, 
however,  appear  with  sufficient  distinctness  to  show 
some  very  grave  defects  in  the  system  tmdcr  which 
our  roads  are  worked.  The  Railroad  yazeUe  pub- 
lishes monthly  and  annually  a  list  of  accidents  to 
trains  while  in  motion.  This,  however,  does  not  in- 
clude over  twelve  per  cent  of  the  whole  number  of 
casualties,  .\galn,  accidents  not  resulting  in  loss  of 
life  or  in  serious  damage  to  property  are  rarely  re- 
cordetl;  though  In  many  cases  the  blame  Is  not  less 
great,  and  the  le.sson  cimveyed  not  less  Important. 
The  total  number  of  trnln-accldents  for  the  \>Mt  ten 
years  is  returne<l  as  below;  the  si-cond  horizontal  col- 
umn showing  the  actual  number,  and  the  third  col- 
umn the  numlx'r  per  thousand  miles  of  road  In 
operation :  — 
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If  we  regard  the  aitcond  line  ^one,  the  flgnre* 
would  seem  to  be  sufllciently  discotirofing,  as  there 
is,a  steady  increase  in  the  number  of  accidents  from 
1878  to  1.<<S1.  We  must,  bnwever.  take  into  account 
the  growth  of  the  railroad-system.  This  Is  done  in 
the  third  line;  and  here,  again,  while  we  fliul  a  some- 
what less  rate  of  Incre.ve,  the  fact  .^till  remains,  that 
our  roads  are  not  growing  safer  as  they  expitnd  in 
extent. 

If  we  examine  In  detail  the  causes  of  accidents,  we 
shall  see  that  they  are  less  depeiulent  upon  the  total 
length  of  roails  in  operation,  tlian  upon  the  density 
of  tlie  traffic;  in  accordance  witii  the  l.iw,  tliat  failures 
of  track  and  bridBCS  are  approximately  in  prnportion 
to  the  length  of  ruail,  while  the  numljer  oi  collisions 
is  in  proportion  to  Uie  square  of  the  number  of  trains. 
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Thus  for  the  past  ten  years  the  tinniber  of  collisions 
was  as  «hown  in  tlie  second  line  below,  the  number 
of  (Ii^Tiiilmenls  as  in  the  tliird,  and  the  number  of 
broken  tindges  as  in  the  fourth:  — 
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While    the    lenfirth   of   railroads   Increased    from 

70.iJ(Hi  miles  in  1873.  lo  llO.tHX)  miles  in  1882,  the 
whi>l('  number  of  accidents  deereasfd  steadily,  from 
1,28,$  in  1573,  to  740  in  1878,  and  then  Increased  to 
1,365  in  1882;  while  the  number  of  collisions  ranged 
from  .W2  In  1S73,  to  2-.'0  In  1878,  and  then  steadily  in- 
orefi-ted  to  581  In  1882.  Moreover,  this  lncrea.se  in 
collisions  is  shown  very  plainly  to  be  due  to  the. 
crou'ding  of  the  trnrk!i,  as  the  butting  collisions 
ranee  from  102  in  187.'l,  to  70  in  1878,  and  from  that 
number  lo  100  In  1882;  while  the  rear  collisions  run 
from  187  in  1873,  to  142  in  1878,  and  from  that  num- 
ber to  LISS  in  1.882.  Compiirlnp  the  accidents  month 
by  month,  we  liiul  two  pcriixis  when  dlsa-slors  arc> 
most  nunicrous;  vir..,  the  first  c|u."»rtcr  of  the  ye.ir, 
and  the  three  months  August,  September,  and  Octo- 
ber. The  accidents  during  the  first  quarter  are  very 
largely  due  to  the  extreme  cold  of  that  season,  —  the 
total  disasters  from  broken  rails  in  the  ten  years 
above  having  averaged  fix  times  ns  many  during  the 
first  quarter  as  in  .luly,  August,  and  September.  In- 
deed, we  can  alw:iys  delect  the  unusually  cold  n  Inters 
by  the  number  of  broken  rails.  The  disasters  of 
August,  September,  and  October  are  supposed  tr)  be 
duo  to  the  crowded  slate  of  the  roads  during  the 
excursion-season,  when  a  large  number  of  irregular 
trains  are  run. 

Ills  hani,  from  the  Imperfect  rccortis  at  our  com- 
mand, to  draw  such  definite  conclusions  as  would  en- 
able us  lo  improve  the  condition  of  affairs  upon  our 
railroads;  but  the  statisllcs  recorded  by  the  Gazette 
are  of  great  value  as  far  as  they  go,  and  will  eventu- 
ally furnish  the  data  we  need  for  increasing  the  safety 
of  railway-travel.  Gkoboe  L.  Vose. 


LETTERS  TO  THE  EDITOR. 
A  caterpillar-eating  hen-ha'wk. 
In  July,  1882,  my  nephew  Malcolm  Storer,  being  at 
Moosehead  lake,  had  the  curiosity  to  examine  the 
stomncli  of  a  hawk  which  he  had  «hot  lliere,  and  was 
surprised  to  find  that  it  contained  a  large  number  of 
caterpillars  in  afl  ^tage^  of  decomposition  llirovigh 
digestion.  Though  the  examination  was  made  soon 
after  the  bird  was  shot,  none  of  the  caterpillars  were 
found  alive;  but  ten  or  twelve  of  them  were  i>erfect. 
and  llfleen  or  twenty  could  .still  be  distinguished  ai 
caterpillars  in  the  muss  of  more  completely  digested 
matter.  It  was  evident,  moreover,  that  the  stomach 
contained  no  oilier  kind  of  food.  The  caterpillars 
were  of  green  color,  with  yellowish  rings  or  blotches, 
and  were  a.s  thick  and  almost  as  long  its  a  man's 
lillle  finger.  The  wings  of  the  bird,  having  been 
brought  to  Cambridge,  were  found  to  be  those  of  the 
broad-winged  hawk  (Buleo  pennsylvanicus).  In  view 
of  what  is  known  .of  the  food  of  hawks,  It  is  not  at 
all  strange  that  they  should  regale  themselves  upon 


caterpillars  when  opportunity  offers.  The  marsh- 
hawk  (Circus  hudsonlus),  for  example,  is  said  to  be 
'  an  indiscriminate  feeder  upon  fish,  snakes,  and  even 
worms;'  and  many  other  hawks  are  known  to  feed 
upon  snakes  occasionally,  as  well  as  upon  lizards,  in 
regions  where  they  are  to  be  had.  The  fact  that  both 
large  hawks  and  small  devour  many  insect.s,  such  as 
crickets  and  grasslioppirrs,  has  often  been  noticed. 

F.  H.  STOUKtt. 

An  Indian  burial-mound. 

At  my  request  Mr.  Frank  La  Flesche,  an  educated 
Omaha,  made  inquiries  of  the  older  men  of  his  tribe 
about  the  burial  of  the  famous  Omaha  chief  Big 
Elk,  who  died  obout  1825.  lie  writes  me  as  follows: 
"  In  comjdiance  with  your  recpicst,  I  made  inquiries 
about  the  mound  made  by  the  Omahas,  in  which  Big 
Elk  was  buried;  and  w.v<  told  that  it  was  about  as 
high  OS  the  shoulders  of  a  tall  man  standing  up,  and 
that  he  was  buried  with  great  ceremonies.  His 
favorite  horse  was  strangleil'  to  death  by  his  grave, 
and  most  of  his  horses  and  household  goods  were 
given  to  the  |>oor.  The  place  where  he  is  buried  is 
known  by  the  Omalias  as  '  Hig  Elk's  grave,'  but  by 
the  whites  as  'Black  Bird  hills,"  as  Black  Bird  was 
burled  in  Ihe  same  place.  It  is  said  that  Black  Binl 
was  burie<l  with  vei7  little  ceremony,  as  he  died  when 
the  Oinahas  were  being  very  much  troubled  with  the 
«mitll-pnx;  and  he  was  not  buried  riding  a  live  horse, 
ns  stated  by  some.  A  grandson  of  his  is  still  living, 
and  is  about  one  hundred  years  old;  and  he  thinks 
Ills  grandfather  died  before  "he  was  born." 

As  we  have  very  few  reliable  records  of  the  erection 
of  burial-mounds  by  Indians  since  the  settlement  of 
the  cotintry  by  the  whites,  the  statements  (pioted 
above  are  of  considerable  importance;  but  these  facts 
do  not  prove  that  all  mounds  are  recent,  or  that  all 
were  made  by  the  immediate  ancestors  of  the  Indian 
tribes  which  still  erect  mounds  over  their  noted  dead ; 
any  more  than,  for  the  same  reason,  they  prove  that 
the  Omahas  and  other  recent  raound-bulltling  tribes 
are  of  the  same  stock  with  the  ancient  Greeks.  The 
custom  of  rai^•in5  a  mound  of  earth  or  of  stones  over  a 
grave  is  world-wide,  and  must  not  be  taken  for  more 
than  it  is  worth  In  archeology.  There  are  so  many  kinds 
of  mounds  in  this  country,  that  it  shows  a  limited 
experience  in  llieir  inve-<tig»lion  when  a  writer  here 
and  there  asserts  that  Ihey  are  all  the  work  of  the 
present  Indians,  or  their  immediate  ancestors;  and 
an  equal  illsregard  of  known  facts,  when  another  as 
confidently  a.sserts  that  they  were  all  mode  by  a  people 
unlike  and  superior  to  the  Indian  race,  and  of  great 
antiquity.  Each  earthwork,  mouml,  and  burial-place 
should  be  Investigated  and  studied  by  ilself.  Side  by 
side  %ve  may  find  earthworks  entirely  different  in  their 
character,  "and  to  be  assigned  to  very  diverse  ajjes; 
HO  we  may  find  burial-mounds  of  the  same  character 
near  together,  one  of  which  may  be  so  recent  as  to 
contain  glass  beads  and  other  things  obtained  by  Uio 
Indians  from  the  whites,  while  the  other  may  be  of 
great  antiquity.  Their  proximity  will  not  in  itself 
prove  that  they  were  made  by  the  same  people.  Much 
careful  and  systematic  work  has  yet  lo  bi;  done  before 
the  question  so  often  asked.  Who  made  the  mounds? 
can  be  satisfactorily  answered.  By  a  proper  study 
of  the  mounds  and  earthworks  of  North  America, 
facts  will  at  last  be  accumulated  by  which  an  approxi- 
mate determinnlion  of  their  chronology  and  relation 
to  existing  peoples  will  be  made  possible.  In  this 
work  the  Peabody  museum  h.is  been  engaged  for 
several  years,  and  during  the  past  season  most  im- 
portant results  have  been  "secured.   F.  W.  Putnam. 

CuiibrlilKa,  Muu.,  Feb.  W. 
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Houae-fUes  in  the  Philippines. 

I  remember,  yoani  aj:o,  seeing  a  tlrierl  spociraen  of 
the  house-fly  sent  to  IJostoii  in  a  letter  as  a  great 
rarity  therf.  —  the  only  one  the  sciuler  bad  scon  in 
ar  -  ■  It'iice  in  Manila.     As  tliis  is  one  of  the 

C"  '.iiipaiiiniciits  of  man,  anO  a  sure  (■Vsn  of 

lii-  .  .    ; or  vicinity,  I  wa.s  at  a  logs  lo  account  fur 

its  absence.  It  is  not  even  found  in  tlio  sugar-yards 
ill  any  great  numbers.  I  now  see  why  it  should  he  so 
rare;  viz..  because  it  could  not  of  itself  pass  over  the 
six  hundred  miles  of  tlie  windy  f'liiiia  sea;  and  the 
/ew  which  might  be  transported  on  vessels,  if  they 
got  ashore  from  their  distant  ancliora;;e,  would  be 
prevented  from  multiplying  by  tlieir  numerous  ene- 
mies,—  bats,  spiders,  birds,  lizards,  and  other  reptiles. 
Some  days  I  would  not  see  one.  and  rarely  more  than 
two,  around  the  table.  Were  they  ccmiinon,  with  the 
other  Insect-pests,  life  would  be  almost  unendurable 
in  these  islands.  S.  Kneela^d. 

Solar  corona. 

Various  reasons  have  been  assigned  for  the  very 
conflicting  representations  of  the  corona  made  by 
observers  who  liave  simultuni'ously  skelcheil  it.  It 
seemii  to  me  that  Itie  principal  cause  of  the  very  puz- 
zling difTerences  observed  lle-i  in  tlic  inct  that  the 
light  of  till'  corona  falls  no  near  the  limit  of  visibility 
at  tlie  violet  end  of  the  spectrum  as  to  e.tcite  the  ret- 
inn  in  diCTi^rent  observers  unequally. 

I  would  have  each  observer  teste<I  for  coIor-l)llnd- 
ness  in  the  part  of  the  spectrum  between  G  ond  H; 
and  no  doubt  as  great  differences  would  be  found  in 
the  sensitlvenes'*  of  different  eyes  near  tlie  upper 
limits  of  visibility  as  is  l<nown  to  exist  in  dilTcrent 
ears  in  perceiving  "ounds  near  the  upper  limit  of  au- 
dibility. Only  tliose  sketches  of  the  corona  could  bo 
properly  compared  with  each  otlier  wliich  were  made 
by  observers  to  whom  tlio  relative  intensity  of  the 
vuious  parts  of  the  spectrum  appeared  approximately 
the  Kime.  H.  T.  Konr. 

Badly  crystallised  wrought  Iron. 

An  iron  contractor  told  me,  the  other  day,  tliat  he 
was  called  as  an  expert  in  a  case  where  the  wroupht- 
iron  strap  of  the  wall<ing-beam  of  a  steaml)oat  broke, 
and  injured  some  one.  Tlie  broken  strap  (about  four 
by  eight  Indies  In  section,  1  think)  was  shown,  and 
the  interior  found  to  Ije  very  badly  crystallize<l,  —  the 
»  worst  case,  ray  friend  said,  lie  ever  saw.  The  exterior 
was  of  fair,  ordinary  texture.  Afterwards,  a  part  of 
the  strap  was  cut  off.  sawn  leni;thwise  into  bars,  and 
tested  for  tensile  strength.  All  portions  were  ratlier 
weak,  liie  highest  resistance  being  but  ;Mi,000  pounds; 
but  the  inner  sections,  where  the  iron  was  worst 
crystallized,  were  the  strongest  of  all. 

Does  any  one  know  more  about  this  case  or  any 
similar  one?  T.  M.  Cl..vKK. 
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WHITNEY'S  CLIMATIC  CHANGES.^ 
II. 

In  the  (Irst  pjirt  ol"  this  itrticlo  the  contents 
of  tlio  vohiine  wero  desfTihed :  the  author's 
principal  conclusions  will  now  be  discnased. 

THE  CAlXiE    OK  THE    (JI.AITIM-    EPOCH. 

Professor  Whitney's  fuiidaiueiital  postulate, 
that  titc  general  iotni>cratuni  of  the   atmos- 

*  CofitluucNl  from  No.  6. 


phore  is  due  to  heal  from  the  sun,  is  beyond 
controversy.  His  hypothesis  tliat  the  inten- 
sity of  solar  radiation  is  gradii.ally  lessening, 
by  reason  of  the  dissipntiou  of  solar  energ}', 
and  llint  the  paleontologic  record  in  arctic  and 
temperate  regions  is  in  close  sympathy  with 
this  lessening.  Avill  be  admitted  by  most  stti- 
dents.  But  when  he  asserts  that  the  degrada- 
tion of  terrestrial  climatt?  has  been  continuons 
and  uninterrupted,  the  glacial  epoch  notwith- 
standing, assent  w^ill  not  so  readily  be  .yielded. 
The  idea  that  the  glacial  epoch  was  charac- 
terized b3'  exceptional  cold  is  all  but  univer- 
sally entertained,  and  is  so  plausible  on  its  face 
that  it  Clin  be  displaced  only  by  cogent  reason- 
ing. 

lie  advances  two  lines  of  argument,  — first, 
that  the  phenomena  of  the  glacial  epoch  were 
produced  entirely  by  local  causes,  such  as  the 
elevation  of  inounlains  and  the  submergence 
of  [ilains ;  second,  that  they  belonged  in  the 
natural  order  of  tilings  to  a  warmer  stage  of 
the  earth's  climate,  and  have  disappeared  by 
reason  of  the  secular  degradation  of  climate. 
These  two  explanations  are  not  clearly  rec- 
ognized as  distinct,  but  are  appealed  to  in- 
discriminately in  the  course  of  a  somewhat 
desultory  discussion  ;  the  one  being  more  eom- 
monly  called  upon  to  account  for  the  appear- 
ance of  glaciers,  and  the  other  for  iheii 
•lisappearanee.  If  temporary  local  changes 
are  competent  to  produce  local  glai^iation,  they 
would  seem  to  be  equally-  competent  to  ter- 
minate it ;  and  a  secular  cause  need  not  he 
appealed  to.  If,  on  the  other  hand,  the  gla- 
'ciation  of  quaternary  time  has  been  aetually 
.ibalc'd  by  a  secidar  change  of  temperaliu'e.  it 
would  seem  logical  to  refer  its  inaugimition 
also  to  a  secular  change. 

The  lirst  line  of  argument  is  developed  chiefly 
in  a  discussion  of  the  distribution  of  glaciers, 
modern  ami  ancient,  with  reference  to  local 
C!ondilions.  This  is  full  of  profitable  sugges- 
tion ;  and  it  is  hard  to  see  how  any  one  who 
has  weighed  the  considerations  therein  ad- 
duced can  entertain  the  hypothesis  of  a  |)olar 
ice-cap.  It  appears  be.vond  question,  that 
the  only  work  accomplished  bythe  inlroduc- 
tion  of  any  tyjnditioiis  of  a  general  nature 
favorable  to  glacialion  would  be  the  enhirge- 
mcnt  of  existing  gla(;iers,  and  the  institution 
of  limited  ice-sheets  in  favorable  localities. 
This,  however,  is  a  question  of  o  priori  possi- 
bilities :  it  is  quite  another  matter  lo  determine 
whether  local  conditions  can  be  made  to  ac- 
count for  the  ancient  magnitude  of  glaciers. 
Whitney  tells  us  that  they  can  ;  but  ihe  only 
ancient  ice-sheet  he  seriously  undertakes  to  ex- 
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plnin  in  Ihat  way  is  the  Sfandinavian.  So  far 
as  local  c-uiiilitiuns  are  coni-crnefl,  1r'  practically' 
loaves  the  plicnoinenn  of  Eiiglanii ,  Spain,  Swit- 
zerland, India,  New  Zealand,  and  the  Atlantic 
and  I'acific  t'f)a«t8  of  North  America,  without 
ft  plausible  Buggcstion.  His  analysis  of  the 
Buliject  is,  moreover,  conspicuoush'  incomplete 
in  tliat  it  omits  all  but  the  most  casual  mention 
of  occaii-cnrrents.  These  great  distribiitere 
of  climi\te  are  in  continual  conllict  with  the 
elements  dependent  on  latitude  ;  and  any  re- 
modelling of  cojist-lines  or  sca-botloms  which 
facilitates  or  impedes  their  circulation  must 
influence  the  local  distribution  and  local  mag- 
nitude of  glacial  ice.  While,  therefore,  liis 
presentation  of  the  suliject  is  interesting  and 
valuable,  it  is  unsatisfactory.  It  suggests  a 
lioo  of  iuijuiry  of  gi'cat  promise,  but  it  falls 
far  short  of  a  solution  of  the  problem. 

The  idea  that  a  general  elevation  of  atmos- 
pheric temperature  is  more  favorable  to  gla- 
ciation  than  a  general  lowering,  is  one  wliich 
arises  from  an  exaggerated  appreciation  of  the 
iniport.nnce  of  precipilation  as  a  condition  of 
glacior-formafion.  The  existence  of  n.  glacier 
shows  that  the  local  ))rccipitation  in  the  form 
of  snow  exceeds  the  local  ability  of  the  pro- 
cesses of  evaporation  and  melting  to  dissipate 
that  snow  in  the  course  of  the  year:  it  shows 
an  excess  of  solid  precipitation  over  dissi|>u- 
tion.  All  will  admit,  that,  if  the  local  tempera- 
ture be  lowered  without  a  coucomitant  change 
in  other  conditions,  the  ice  will  increase ;  and 
vice  versa.  All  will  admit,  too,  that,  if  the 
local  precipitation  be  increased  without  modi-, 
fication  of  the  other  conditions,  the  ice  will  be 
augmented ;  and  vice  versa.  That  is  to  say, 
the  niuount  of  the  ice  depends  on  local  tcm- 
peratui'e  and  local  preciijitation.  If  the  gen- 
eral temperature  of  the  atmosphere  be  elevated 
by  a  change  in  solar  radialiun.  the  localelfcct  is 
twofold  :  on  one  hand  the  local  temperature 
is  raised,  and  on  the  other  the  local  precipi- 
tation is  increased.  The  llrst  change  tends  to 
diminish  the  volume  of  ice  ;  the  second,  to  in- 
crease it.  Whitney's  proposition  is,  that  the 
latter  tendency  outweighs  the  former,  and 
the  glacier  grows  :  tiie  majority  of  investigators 
assume  that  the  change  of  li>cal  temperature 
is  the  more  important,  and  that  the  glacier 
shrinks.  Considering  the  importance  of  this 
queslion  to  his  discussion,  and  the  all  but  uni- 
versal prejudice  against  his  view,  it  is  surpris- 
ing that  he  suffered  the  matter  to  rest  with  a 
mere  declarntion  of  opinion,  without  attempt- 
ing ft  quanlitalive  comparison.  Let  us  en- 
deavor to  supply  his  omission. 

Thei'c  is  no  c-omprehensive  knowledge  of  the 


climate  of  any  point  where  glacial  ice  now 
actually  accumulates  ;  but  we  fortunately  have 
an  excellent  meteorologic  record  of  a  station 
high  in  the  Alps,  where  the  conditions  are 
presumably  on  the  verge  of  glacier-formation, 
and  where  the  climate  cannot  bo  far  ditrcrent 
from  that  of  the  surrounding  ice-fields.  More- 
over, the  observations  at  St.  Bermird  have 
been  bo  thoroughly  discussed  by  Plantnmour. 
Wolf,  and  others,  that  the  material  is  in  the 
most  available  shape.  Having  for  data  a 
mathenialically  deduced  annual  curve  of  tem- 
perature, anil  an  annual  curve  of  precipitation, 
each  based  on  the  reconl  for  a  long. series  of 
years,  it  is  not  iliHleult  to  introiluce  the  hy- 
pothesis of  a  variation  in  general  temperature, 
and  obtain  an  approximate  quantitative  indica- 
tion of  the  effect  of  this  variation  on  glacia- 
tion.  The  mean  temperature  at  St.  Bernard 
is  — 1.76°  (C).  Let  us  first  assume  that 
through  a  variation  in  solar  radiation  this  tera- 
|x;rature  is  raised  3',  and  again  that  it  is  raised 
6°;  then  that  it  is  lowered  3\  and  again  6°; 
and  let  us  inquire  what  effect  these  variations 
will  have  ujwn  the  snowfall.  Kvidently  there 
arc  two  ways  in  which  the  snowfall  is  affected 
by  a  general  rise  of  tempciature :  first,  the 
fraction  of  the  year  during  which  precipitation 
takes  the  solid  form  is  diminished,  so  that  the 
snow  forms  a  smaller  percentage  of  the  total 
precipitation  ;  second,  the  change  in  temper.i- 
ture  being  general  and  not  local,  the  power  of 
the  atmospiiere  to  receive  and  transjwrt  nioist- 
ure  is  increased,  and  the  local  precipitation 
is  therefore  increased.  If  we  note  the  day  in 
the  spring  when  the  curve  of  the  annual  oscil- 
lation of  temperature  i)asscs  u|iward  through 
the  freezing-point,  and  again  the  day  in  the 
fall  when  it  passes  the  same  |x>int  in  descend- 
ing, we  have  the  limits  of  the  |>ortion  of  the 
year  during  which  all  the  precipitation  is  theo- 
retically fluid.  (We  are,  of  course,  speaking 
of  the  ideal  average  year:  in  any  individual 
year  there  is  a  time  of  transition,  with  more 
or  less  alternation  of  rain  and  snow.)  Let  us 
call  this  period  'summer,'  and  the  remainder 
of  the  year,  when  precipitation  takes  the  form 
of  snow. '  winter.'  Assuming  that  the  form  and 
amplitude  of  the  temiK-raturc  curve  remain 
unchanged,  while  the  mean  temperature  is  va- 
ried as  by  hypothesis,  we  can  readily  ascertain 
the  lengths  of  '  winter  '  and  '  simimer  '  for  each 
of  the  assumed  cases.  These  have  been  com- 
puted, and  will  be  found  in  the  subjoined  table, 
lines  IV.  and  XII.  We  next  ascertain,  by 
the  aid  of  the  precipitation  curve,  the  amount 
of  precipitation  during  each  of  these  periods 
(V). 
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Compatation  of  the  relattons  of  anoi^aU  to  meltiiig  and  evaporation  at  8t  Bernard,  S'witzerlaud. 
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— 4.0« 
+  10.0 
0.)l)& 

a.tt76 
e.ato 

1.000 

IM.O 
+4.19 
1.000 


-1.7« 
4.028 
1.000 


1.000 
1.000 


+  3 


Oct.  30.9 
Apr.  19.U 
1*0.0 

.S«U 
-4.14 
+ 111.0 
10.447 

7.100 
.MS 

196.0 
-I-6.93 
l.tl8 


+  • 


-f-1.S4 
&.03& 
1.147 


1.487 
.698 


Nov.  28.8 
Mar.  27.4 
123  6 

.8992 
—2.10 
+14.6 
13.298 
3.926 
8.873 
.708 

241.4 
+7  48 
2«W 


4-L24 
8.200 
l.Mi) 


1.074 
.369 


The  air-currents  which  cross  the  Aljis.  and 
from  which  the  precipilntion  nt  St.  Kernard 
is  derived,  aeqiiire  their  moislure  chiefly  from 
the  Atlantic  ocean.  The  temperature  over 
the  Athintic  being  liigher  than  on  the  Aliw,  the 
air  is  tlierc  able  to  receive  a  hirger  jiortion  of 
luoistiirc  than  it  can  retain  in  the  Alps ;  and 
in  a  general  way  the  precipitation  on  the  Alps 
ma^-  be  said  to  1)0  due  to  this  cause.  It  is  true 
that  the  air-currents  traversing  the  Atlantic  do 
not  become  perfectly  saturated,  and  that  on 
the  w.iy  to  the  Alps  tliej'  sometimes  increase 
their  aqueous  contents  by  absorption  from  the 
Mediterranean  or  from  the  land,  and  some- 
times diininiith  it  by  precipitation;  but  the 
only  measure  of  Alpine  precipitation  available 
for  the  present  purpose  is  obtained  by  deduct- 
ing the  co-clHcient  of  saturation  corresponding 
to  the  temperature  on  the  Alps  from  the  co- 
efllcicnt  of  saturation  corresponding  to  the 
temperature  over  tlic  Atlantic.  By  ascertain- 
ing this  iliffcrence  for  the  existing  tempera- 
tures, and  again  for  the  tem|)eratures  assumed 
Id  the  hy|)otlielic  cases,  we  are  able  to  make  a 
comparison  between  the  actual  rate  of  pre- 
cipitation and  that  which  would  obtain  if  the 
general  tem(x;ratiiro  of  the  atmosphere  were 
raised  or  lowercil.  The  annual  procession  of 
temiieralure  over  the  Atlantic  ocean  is  not 
accurately  known  ;  but  the  tract  of  most  im- 
portance for  the  present  purpose  is  that  par- 
tially burroundc«l  by  England,  France,  and 
Spain  :  and  its  tennK-ratun*  conditions  are  sutli- 
cicntly  welt  delerniincd  b}'  the  observations  in 
these  coiinliies.  By  the  aid  of  the  isotherms 
plotted  for  each  month  by  the  French  bureau  of 
meteorology,  the  temperature  of  a  definite  por- 
tion of  this  region  has  been  deduced  for  each 


month  of  the  year.  Line  VI.  of  the  table  gives 
the  mean  temperature  of  '  winter'  at  St.  Ber- 
nard for  each  of  the  five  cases.  Line  VII. 
gives  the  mean  temperature  over  the  indicated 
portion  of  the  Atlantic  for  the  same  periods 
and  on  the  same  assumptions.  In  lines  VIII. 
and  IX.  the  maximum  tension  of  aqueous 
vapor  in  the  atmosphere,  expressed  in  millime- 
tres of  barometric  pressure,  is  given  for  each 
of  these  tt-mperatures  ;  and  the  differences  be- 
tween these  (X.)  arc  taken  as  measures  of 
the  relative  rates  of  precipitation  under  the 
various  assumptions.  Multiplying  these  rates 
by  the  corresponding  numbers  of  line  V.,  wo 
obtain  a  series  of  numbers  which  measure  the 
relative  snowfall  under  the  several  .assump- 
tions. (For  convenience  these  numbers  have 
been  multiplied  by  an  arbitrary'  constant,  so 
as  to  express  them  in  terras  of  the  present 
l)recipitation  as  unity.)  For  example  :  in  the 
a.ssumctl  case  of  a  general  temperature  6° 
lower  than  the  present,  the  length  of  '  winter  ' 
is  .327.7  days.  At  the  present  time  the  totJil 
precipitation  in  rain  and  snow  during  that 
period  is  l.l.'»7(j  metres;  and  in  the  assumed 
case  the  whole  of  this  precipitation  would  be 
in  the  form  of  snow.  This  is  notably- greater 
than  the  present  snowfall,  .7-tai  metres:  but 
the  general  rate  of  precipitation,  affoctiug  the 
whole  year  alike,  would  he  less  than  the  pres- 
ent in  "the  ratio  of  4.30.3  to  6. -28'.) ;  and  these 
two  factors,  tending  in  opposite  directions,  so 
nearly  nentrali/.e  each  other  that  the  total  snow- 
fall (XI.)  in  the  assumed  case  differs  by  only 
6  per  cent  from  the  actu.^l. 

The  figures  of  line  XI.  show,  for  a  thermo- 
metric  range  of  12°  (C).  a  variation  of  only 
'■ih  per  cent  in  the  snowfall,  and  indicate,  that. 


17'? 


SCIENCE. 


[Vol.  1.,  No.  6, 


il"  iho  forinalion  of  glnciers  doiwiidcd  exclu- 
sively on  i)i'cfipitatioii,  it  would  not  be  greatly 
inflnoiiced  by  a  general  change  of  temperature. 
Thfe  actual  inQuenec  is  exerted  chiefly  through 
the  ngeiieies  of  dissi|>utioD  ;  to  the  considera- 
tion of  which  we  now  pass. 

The  dissipation  of  the  snow  ig  accomplished 
partly  by  evaporation  and  i)artly  b}'  melting. 
Whether  one  [irocesa  or  the  other  preponder- 
ates, depends  ii[K)n  cirrumslances  ;  and  in  the 
c.ise  under  c-oiisidcrntion  we  do  not  know  their 
relative  imiwrtnnce.  We  liavc  tliereforc  made 
separate  compulation  of  the  ratios  of  molting 
and  evaporation.  Melting  takes  place  only 
during  the  pcri<xl  we  have  designated  '  sum- 
mer ' ;  and  its  rate  during  tli:il  iK'riotl  is  meas- 
ured by  the  mean  temperature,  expressed  in 
centigrade  ilegrces.  If.  therefore,  we  multiply- 
the  length  of  the  '  summer '  in  each  cose  bj' 
its  mean  temperature,  we  obtain  a  number  in- 
dicative of  its  relative  power  to  melt  snow  and 
ice.  These  numbers  sil-e  given  in  line  XIV., 
and  exhibit  a  wide  range;  the  rate  of  melt- 
ing with  a  general  temperature  (V  higher  than 
present  being  nearly  three  times  as  great 
the  present,  and  the  rate  with  a  general 
temperature  6°  lower  than  the  present  being 
less  than  the  sixtieth  part  of  the  present 
rate. 

Kvaporation  is  not  restrictetl,  like  melting, 
to  the  '  summer '  period,  but  goes  on  during 
the  entire  year  whenever  the  atmosphere  is  not 
saturated  with  vapor.  Strictly  speaking,  its 
rate  is  measured  by  the  difference  between  the 

aount  of  moisture  actually  in  the  air  and  the 
amount  necessary  to  proiiuce  saturation.  We 
have  no  direct  means  of  ascertaining  this  rate 
for  our  assumed  cases ;  but  it  seems  reasona- 
ble to  suppose  that  the  relative  humidity,  or 
the  raiio  of  mean  actual  vapor-tension  to  the 
tension  due  to  saturation,  would  he  the  same' 
in  all  the  cases  ;  and  u[K)n  this  postulate  the 
rale  of  evaporation  for  ouch  case  is  measured 
by  tlio  tension  of  saturation  due  to  the  mean 
annual  temi)erature.  These  tensions  are  given 
in  line  XVI.,  and  the  deduced  rates  of  eva(K)- 
ration  in  lino  XVII.  These  numbers  do  not 
increase  so  rapidly-  as  those  expressing  the 
melting-power  ;  Itut  they  indicate  that  the  rate 
of  dissipation  bj-  e\aporation  is  doubled  by  a 
general  rise  in  temperature  of  9°. 

.Since,  then,  a  rise  of  general  temperature 
diminishes  slightly  the  solid  preci|>itation,  and 
at  the  same  time  incre.'ises  greatly  both  the 
rate  of  melting  and  the  rale  of  evaporation,  it 
is  evident  that  it  is  not  favorable  to  the  forma- 
tion of  glaciers  ;  and  we  shall  obtain  the  same 
qualitative  result,  whatever  we  assume  to  be 


the  relative  importance  of  melting  and  evapo- 
ration. For  the  sake  of  reaching  n  dcflnile 
r4uantitative  result,  we  will  make  the  arbitrary 
assumption  that  the  snow  now  precipitated  at 
St.  Bernard  loses  two-thirds  of  its  volume  by 
evaiwration  and  only  one-tliird  by  melting. 
This  gives  for  the  ratios  of  dissipation  the 
numbers  contained  in  line  XVllI.  Dividing 
the  relative  snowfall  (XI.)  by  the  relative 
dissipation  (XVIII.),  we  obtain  the  ratio  of 
snowfall  to  snow-dissipation  (XIX.)  which 
may  be  taken  to  express  the  tendency  to  the 
fonnation  of  glaciers.  This  tendency  apix^ars 
to  be  increased  two  and  one-half  times  by  C 
lowering  of  general  temi>erature,  and  dimin- 
ished nearly  two-thiitls  by  a  corrcs|K)nding 
advance  of  temperature.  Considering  the  en- 
tire range  of  temi)erature  indicated  by  the 
hypotheses,  e.ich  increment  of  4^'^  doubles  tlie 
conjoint  jwwer  of  evaporation  and  melting  to 
remove  the  precipitated  snow. 

It  is,  of  course,  not  imagined  that  this  anal- 
ysis takes  account  of  all  the  climatic  factors 
affecting  the  prol)lem  ;  but  it  is  believed  that 
no  omitted  factor  can  mmlify  the  qualitative 
result.  Otie  of  the  most  important  of  the 
ignored  considei-alions  is  that  of  the  influence 
of  raiti  upon  the  rate  of  melting.  There  is  no 
way  in  which  the  heat  of  a  warm  current  of 
air  is  communicated  so  rapidly  to  a  bed  of 
snow  or  ice  as  by  means  of  the  precipitation 
of  rain  ;  and,  since  rainfall  is  necessarily  in- 
creased by  rise  of  temperature,  our  results 
would  V>e  somewhat  strengthened  if  this  factor 
w^ere  taken  into  account. 

Another  factor  of  possible  importance  is 
connected  with  the  velocity  of  air-currents. 
The  circulation  of  the  atmosphere  is  caused 
1)3'  differences  of  temperature,  and  these  diflfer- 
euces  arise  from  solar  heating ;  so  that  an  aug- 
mentation of  solar  heat  tends  to  accelerate  the 
aerial  currents.  This  acceleration  would  prob- 
ably not  be  great  for  the  range  of  temperatures 
here  considereil ;  nevertheless,  it  would  be 
worthy  of  consideration  if  we  were  able  to  give 
a  quantitative  expression  to  its  elTects.  One 
of  these  ettects  would  be  an  increase  of  pre- 
cipitation, including  an  increase  of  snowfall; 
another  would  be  an  increase  of  the  rate  of 
melting :  and  a  third  would  be  an  increase  in 
the  rate  of  evaporation.  In  their  relation  to 
our  results,  these  elfects  might  perhaps  neu- 
tralize one  another. 

The  problem  wo  have  thus  examined  is  by 
no  means  simple,  and  it  is  not  impossible  that 
some  meteorologic  fallacy  lurks  behind  our 
figures ;  Itut,  until  it  shall  be  pointed  out,  we 
are  constrained   to   believe  that  one  of  Pro- 


tioB  Its,   l)iS3.\ 


SCIENCE. 


173 


feasor   VVhitnej's  chief  })ostulale8  is   unten- 
able. 

Another  po»liilatc,  ami  tho  one  most  essen- 
tial to  his  gcnonil  tbcory,  is  equally  at  vuriiiiioe 
with  the  ordiiijiry  Itolii'l'  of  nit-ii,  iinil  is,  in  our 
opinion,  equally  erroneous.  It  will  lie  ooiisid- 
ered  in  the  third  and  final  part  of  this  article. 


AMERICAN  PALEOZOIC  FOSSILS. 

Miller,  S.  A.  The  Amer Iran  paleoznlc  fottih:  a 
calalor/ue  of  the  qenera  ami  species  (etc  ).  Cili- 
cinnaii,  M«  omMoV,  1877,  188J.     10-t-.?3i  p.     8". 

Tni?  soeoiid  eclition  of  Miller's  eiit.nlogue  of 
American  paleozoic  fo.ssils  consists  of  the  ori- 
ginal list  issued  in  I.S77,  -with  a  consecutively 
paged  supplement  of  some  ninety  pages.  The 
work  is  csscniinlly  a  catalogue  of  genera  and 
species,  with  names  of  authors,  dates,  places 
of  |)ublication.  groups  of  rocks  in  which  the 
species  are  found,  and  the  etymology  and  sig- 
nification of  the  names  applied  to  them. 
There  is  also  an  introtluction  to  the  strati- 
jraphical  geology  of  the  paleozoic  rorks,  a 
linpter  on  the  construeliou  and  application  of 
names  in  paleontology  (contributed  by  Prof. 
E.  \V.  Cl.iy|Mle),  and  an  explanatory  preface 
to  the  original,  and  to  the  supplementary  part. 
It  is  needless  to  dilate  on  the  usefulness  of  a 
work  of  this  kind,  which  commends  itself  at 
once  to  the  notice  of  working  naturalists,  even 
those  not  especially  devoted  to  paleontological 
aidies.  Catalogues  and  bibliographies,  even 
fhen  of  inferior  execution,  arc  always  wel- 
come to  the  student  as  labor-saving  tools,  and 
when  well  done  are  invahnible.  The  testimony 
»f  experts  in  this  case  is  to  the  etl'ect  that  the 
»ork  has  been  done  with  care  and  complete- 
ness ;  though,  as  in  all  such  catalogues,  it  would 
l)e  strange  if  there  were  not  some  omissicms. 
In  the  way  of  criticism,  we  should  say  that  the 
addition  of  the  number  of  the  page  to  that  of 
the  volume,  or  to  its  abbreviated  title,  would 
have  been  little  ;id"litional  labor  to  the  indus- 
trious c<)nipiler,  and  would  save  much  time  to 
the  person  using  the  work  as  a  means  of  refer- 
ence, especially  to  old  works  which  are  ollcn 
destitute  of  an  index.  Fmlherniore,  except 
in  the  case  of  (lonlessedly  absolute  synonyms, 
we  believe  it  is  better  to  express  the  compiler's 
view,  that  a  certain  generic  or  specific  name 
is  mcri'ly  the  equivalent  of  another,  by  a  mark 
^f  interrogation  i)receding  the  sign  of  equality 
nd  the  supposed  prior  name.  In  this  w.iy 
licrc  is  less  liability  to  error  in  matters  about 
which  authors  arc  not  universally  agreed,  than 
when  a  positive  statement  is  made  on  one  or 


the  other  side.  It  would  also  be  well  if  u 
bibliography  of  the  works  cited  in  the  list, 
often  by  titles  so  condensed  as  to  be  difficult 
of  recognition  by  those  unfamiliar  with  pale- 
ontological literature,  were  to  be  addwl  to 
tlie  volume.  These,  however,  are  suggestions 
ratlicr  than  criticisms  ;  and  we  may  supplement 
them  by  further  suggesting  that  naturalists 
would  be  under  still  greater  obligations  to  Mr. 
Miller,  should  his  time  ami  inclinations  lead 
him  to  prepare  similar  catalogues  for  the  later 
geological  formations. 


AUSTRALIAN  CRUSTACEA. 

Catalogue  of  the  A'utralian  stalk  and  ^temle-eyed 
Cruatacen.  By  William  A.  Haswrll.  Syd- 
ney, 1882.     24  +  324  p,  3  pi.     S". 

The  Australian  museum  has  recently  issued 
a  list  of  Australian  erustacea,  much  after  the 
pattern  of  the  list  of  New-Zealand  crustaceu, 
pubUshed  six  years  ago.  The  present  work  is 
largely  a  compilation  ;  the  author  for  some  rea- 
son usually  preferring  to  copy  the  descriptions 
of  authors,  even  when  specimens  were  at  hand, 
while  the  synonymy  exhibits  many  i>roofs  of  .1 
like  treatment.  There  occur  to  us  several 
si^ecies  which  shouM  have  been  inserted  in  the 
list,  but  which  appear  to  have  escaped  Mr. 
Has  well :  these  are,  — 

P.-immicippu  affinit  Micrs. 

Halimus  aiiritus  EilwanU. — (Pt.  Philip,  Ktnahan, 
Vrnr.  roy.  Dublin  mk.,  i.  117,  18.58.) 

liambrUH  l.itlrostriM  Micrs. 

Leitoclieini  hispinnsn  Kinahan. 

Pllumiiopous  cra.4siiuaiiiis  A.  Miln<?-Edwartln. 

Pilumniis  (Icfli-xus  A.  Miine-Ed wards. 

NeplunuH  rugosu.i  A.  Milnfi-EilwanlH. 

Tlielphusn  aiigustifrons  A.  Milne-EilwarJs. 

Tlipjplmsft  crassa  A.  Milne-Edtvards. 

Gelasiiuiis  longi<iigitura  Kinii^lcy. 

Gelasinni:i  annidipux  Edwards. 

Oi.'ypoda  fabricil  Edwanls. 

<  )cyiioda  convexus  Qiioy  et  Oainiard. 

Pacliygrapsus  tran.svrrsiis  Gibbes  (P.  levlmanus 
Stimps.). 

Hetcrograpsus  creniilatus  Edwards. 

ryclograpsiH  ijusnianicui  .laoqiiinot  et  Lucas, 

Marroplillialniiit  dllilatiu  Edivards, 

Macroplitlmliuii!)  deSnitus  While. 

Calcliius  latetis. 

Ali>lieus  bldviia  Edwards. 

(Alpbeus  tbelis  While  i^  merely  mentioned,  bnt 
not  in  such  a  manner  as  to  imply  Ihal  it  belonged  to 
llie  Australian  fauna,  as  in  reality  it  does.) 

Still,  leaving  these  deficiencies,  the  work 
will  probably  have  a  certain  value  for  the  stu- 
dents of  Australia,  a.s  it  brings  together  in  M 
compact  foiTU  descriptions  of  a  large  propor- 
tion of  the  Crustacea  of  the  antipodean  conti- 
nent. J.   S.   KlNOSLKT. 
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OEODB8Y. 
The  lake  survey.  —  TIutc  hits  just  been  issueil  by 
Uie  chief  of  eti^inftTs,  In  a  quarto  of  1)2')  pp.  with 
thirty  plates,  a  ilolaileil  report  of  tho  operations  in 
tlie  proaocution  of  tlie  survey  of  the  (in-nl  Lakes. 
This  important  worlc  is  now  fiiiisliod,  ami  the  report 
prt!8ent8  in  a  comprehensive  manner  the  methods 
used  and  rcsultH  obtained.  While  omitting  the  vast 
amoiml  of  uninteresting  detail  with  which  such  works 
are  usually  encuiiiberc<l,  all  important  features  are 
(fiven  mention;  and  the  whole  volume  Is  Indexed  with 
such  care  that  any  particular  subject  may  be  instantly 
foniid.  The  report  starts  with  a  historical  account 
of  the  survey,  from  its  inception  in  1841,  to  its  com- 
pletion ;  gives  a  synopsis  of  (he  work  accomplished 
under  tlie  various  officers  wlio  from  lime  to  time  liave 
had  charite  of  llie  survey;  gives  an  account  of  the 
standards  of  length  upon  which  tho  surveys  depend,  of 
\the  measuring-bars  used  and  methods  of  using  them, 
'•^••ml  of  the  results  obtained  both  in  the  measurement 
of  the  base  lines  and  in  the  results  of  their  connection 
by  triangulation,  and  of  the  geodetic  and  astronomi- 
cal work.  The  part  devoted  to  tlie  discussion  of  the 
base  apparatus  will  be  found  of  special  interest  to 
geodelicians.  Full  account  is  given  of  the  determina- 
tion of  the  constants  of  the  apparatus  used,  and  of 
the  co-cfflclent*  of  expansion.  Also  there  is  a  discus- 
sion of  the  'set'  of  a  zinc  bar  when  heated.  A  por- 
tion of  the  book  is  devoted  to  the  consideration  of  the 
mean  levels  of  the  Great  Lakes,  and  the  methods  by 
which  the  results  were  obtained.  The  question  of 
tides  in  the  lakes  had  been  previously  considered  (lie- 
port  iif  ehittf  of  enijineerK,  1S7S).  The  tides  are  per- 
ceptible, but  of  scientific  rather  than  practical  impor- 
tance, the  maximum  being  less  than  two  inches.  — 
(Profemtional  papers,  corps  qf  engintert,  no.  24.) 
H.  w.  B.  [346 

MATHEMATICS. 

BUiptic-functioii  formtUas. —  Integral  forms  are 
given  for  certain  products  and  quotients  of  the  ellip- 
tic functions  enn,  enn,  ami  dun.  The  author,  Mr. 
Craig,  starts  out  from  a  formula  of  Mr.  Giaisher's  for 
the  second  derivative  of  the  function  cn"i(.  —  {Amtr 
Juitrn.  malh.,  v.,  18.S2.)    t.  c.  [347* 

IntersectionB  of  circles  and  spheres.  —  Gen. 
Alvord  gives  seonietricai  solutions  of  the  problems, 
—  to  draw  a  circle  cutting  tliiee  given  circles  at  the 
same  given  angle,  to  draw  a  circle  cutting  four  given 
circles  at  the  same  unknown  angle,  and  the  analo- 
gons  problems  for  spheres.  —  lAmer.  journ.  malh.,  v. 
1882.)    T.  c.  1348 

Symmetric  fimotionB.  —  Mr.  Durfee  has  given 
tabulated  values  of  the  functions  (of  weight  twelve)  of 
the  co-eflieients  of  the  twelfthic  in  terms  of  the  sym- 
metric functions  of  its  roots,  also  the  values  of  these 
symmetric  functions  in  tenns  of  the  co-efficients.  — 
{Amer.  journ.  math.,  \.  lSS-2.)    T.  c.  [349 

Elliptic  fuactions.  —  This  is  the  first  part  of  a 
paper  by  Otto  Kausenberger,  in  which  ho  introduces 
a  new  idea  into  the  theory  of  elliptic  functions.  In- 
stead of,  as  usual,  considering  doubly  periodic  elliptic 
functions,  he  considers  that  an  advantage  is  gained 
by  considering  what  may  be  called  trunseendauls, 
with  simply  niulli])licato  periods  [vinfachir  inulllpti- 
catorischer  perioile) ;  that  is,  functions  satisfying  tho 
equation/ (px)  =/(x).  The  notation  which  he  has 
adopted  is  made  to  conform  as  nearly  as  possible 
with  that  employed  by  Kiinigsberger  in  his  '  Vorle- 
Kunyen  Ul>er  die  throrie  drr  elliptUchen  Juncliunen.' 


He  defines  certain  functions,  Vm  Vi<7«<<7>i  which  are 
annlog<'<us  to  the  ordinary  theta-ftinctlons,  and  gives 
the  values  of  functions  S  (/>. -c),  C  ip.r),  U  (p,  z), 
which  correspond  in  the  onlinary  notation  to  sn  z, 
en  I,  dn  X,  In  terms  of  tlice  q-fuiictions.  The 
equations  arc  iil<nitlcal  in  form  with  those  giving  snz, 
etc.,  in  tcnns  of  the  ^functions.  In  conclusion  a 
discussion  of  some  of  the  pro|H'rties  of  mnltiplicatu 
periodic  functions  Is  given.  —  (Journ.  reine  anuno. 
mal.h.,\c\\\.)     T.  c.  (350 

Binary  quintios. —  An  extensive  discussion  of  the 
Hessian  of  the  binary  quintic  l*  given  by  Mr.  F.  l,in- 
demniin.  The  expressions  for  the  invariants  and 
quadiatic  covariants  of  this  sextic  covarlaiit,  in  terms 
of  the  Invariants  and  covariants  of  the  quintic  to 
which  it  belongs,  are  obtained,  and  a  relation  fiumd 
to  exist  between  them,  which  is  the  necessary  and 
sufficient  condition  that  a  given  .^extic  may  be  the 
Hessian  of  n  quintic.  The  typical  expn-ssion  of  the 
Hessian  by  means  of  its  qu:ulratic  covariants  is  next 
found.  In  the  course  of  obtaining  this,  it  Is  observed, 
that,  when  a  certain  invariantive  condition  Is  fulHIled, 
the  quintic  is  reducible  to  a  known  soluble  form. 
The  remainder  of  tho  article  contains  the  investiua- 
tion  of  the  peculiarities  wliicli  attach  to  the  Hessian 
on  the  supposition  of  any  (joculiariiy  in  the  quintic, 
and  rice  hktsO.  ;  the  deterniinalion  of  a  quintic  whose 
Hessian  Is  given;  and,  finally,  a  geometrical  interpre- 
tation of  llic  condiliiin  satisfied  liy  any  sexlic  which 
is  tlic  He.ssian  of  a  quintic.  —  (Slutli.  ann.,  xxi.  1, 
ISfti.)     F.  r.  [351 

Theory  of  numbers. —  In  an  article  on  power- 
residues  (pott'nzrcnti')  F.  Hofinanii  employs  tha  de- 
vice of  representing  the  residues  of  llie  successive 
powers  of  a  numljer  with  respect  to  a  prime-number 
modulus  as  the  successive  vertice*  of  a  regular  poly- 
gon inscrilied  in  a  circle,  to  prove  Gauss's  theorems 
concerning  the  sums  of  the  primitive  roots  of  the 

binomial  congruence,  a;  l  1  (mod.  p).  He  makes 
some  remarks  on  binomial  equations,  and  their  con- 
nection with  binomial  congruences. — {Malh.  I'lm., 
XX.  4,  18.S2.)    F.  r.  [352 

PHYSICS. 

Acouatic*. 

Range  of  sounds  in  air.  —  .\l1ard  has  deduced  a 
formula  for  the  inlensily  of  a  sound  In  terms  of  the 
work  done  in  producing  it  (T),  the  nitc  of  vibration 
(n),  and  the  extreme  range  (i).  The  table  given  by 
him  shows  that  the  intensity  of  the  sound  in  air 
decreases  more  rapidly  than  is  inillcated  by  the  law 
of  inverse  squares.  At  the  extreme  range,  all  the 
sounds  are  reduced  to  the  saoie  intensity;  while  the 

T 
values  of    ^  vary,  for  the  six  Instruments  used,  from 
x' 

0.10  to  13.46. 

A  cause  of  this  enfccblement  of  sound  is  the  re- 
flecting action  of  the  successive  layers  of  air  of  differ- 
ent density  when  the  atmosphere  is  not  homogeneous. 
A  formula  is  deduced  which  lakes  this  action  into 
account,  which,  with  Us  constants  determined  from 
the  experiments  descilhed,  gives  for  a  moderate  acous- 
tic transparency  of  the  Air, — 

T  (0.478)-'  =  0.000027"  n  z'. 

The  work  necessary  to  cause  a  given  increase  of 
range,  and  the  range  of  sounds  of  different  pitch 
produced  by  the  same  expemliture  of  cncri;y.  can  also 
be  determined  from  the  formula.    The  difference  of 
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nuigv  for  the  extent  of  an  octave  U  slight.  —  (Coni/)(r« 
rentiiu),  Nov.  22,  1882. )    c.  u.  c.  [353 

Hut. 
Relation  betv^een  latent  heat,  specific  beat, 
aad  volume.  —  It  is  poliili-il  out  by  .Mr.  Troulon 
that  the  lutvnl  heat  of  gasilionliuii  .it  coii.-itatil  (ircH- 
Biire  of  any  body,  diviileil  by  tlie  proiiiict  of  tiic  reia- 
tive  voiiime  of  tlie  giis  ami  the  ajxicific  iii^.il  of  tlie 
bo<ly,  is  appro.\imntely  constant.  Tliis  constant  is 
calculated  for  many  Mibstances.  The  only  marked 
exceptions  are  water  and  acetic  acid.  —  {Nature, 
xxvli..  No.  COl.)     c.  B.  p.  [354 

Exception  to  the  second  la^sir  of  thenuody- 

)  namiCB.  — An  Imjenlous  ni<>ihoii  li.is  lu'en  di^vi-eil  liy 
l*rof.  H.  T.  Kddy  to  slmw  th.it  riuliant  lical  is  an  ex- 
ception to  the  second  law  iif  thi-rmii<Iwnimlcs.  The 
method  is  hufe<l  upon  tlic  fact  that  heal  is  ruiliated, 
not  instantaneously,  but  wllli  a  fitiile  velocity,  and 
consequenily  it  is  possible  for  occurrences  to  lake 
place,  during  (he  exchanec  of  railiiitions   b<-tween 

Hwo  Ucidie'",  such  as  essenllally  to  aller  the  ulllnrnte 
distriliullon  of  lnwU.  If  three  screens,  composed  of 
Home  |)«rfectly  ri'dectinj;  material,  are  provided  with 
suitable  aperlures,  and  are  placed  parallel  between 
two  Ridiatiti};  IkmIIps,  velocities  can  be  commniiicated 
to  the  screens  such  tliat  radiations  from  tlie  tirst  Ixnly 
will  pass  throu^li  the  apertures  to  the  second  b<Kly, 
while  the  r.vliatlons  from  llie  seeon<l  body  will  he  in- 
tercepted, and  reflected  bacU.  Thus,  if  the  tempera- 
ture of  the  first  body  is  le.ss  than  tliat  of  the  second, 
heat  can  be  transmitted  from  a  colder  to  a  hotter  Inidy 
without  com|icnsatii>n,  and  williout  the  cxpeiidituru 
of  work. 

I'he  axiom  of  Clausiiis,  that  heat  cannot  of  itself 
i  from  a  collier  to  a  hotter  iKxly,  aiui  the  similar 
im  of  Thomson,  are  thus  only  true  with  re'.;ard 
to  radiations,  if  the  velocity  of  raiiiatioii  is  infinite. 

The  arrangement  employed  by  I'rof.  Eddy,  wliich 
he  calls  the  'radiation  siren,'  proves  (bat  we  can 
no  longer  regard  the  law  of  dissipation  of  energy  of 
universal  valiility,  .ind  wo  cannot  accept  the  principle 
of  t'l.msius,  that  the  entropy  of  the  universe  lends 
to  a  maximum.  —  {Proc.  Anier.  pliil.  »uc.,  xx.  No. 
112.)     c.  B.  P.  [355 

Eleotrioity. 

Electric  redlw^ays. — I'rofessor  .\yrton,  in  a  lecture 
at  the  KoMil  instiiolion,  showed  that  the  weight  of 
a  train  on  an  electric  railway  would  bccompar.itivcly 
minil,  l>ecause  siationary  engines  wonlil  be  u-ed.  .ind 
each  pair  of  wheels  on  all  the  cars  could  l>e  useil  a.s 
drivers.  Hitherto  the  i.lijection  to  (lie  exieiision  of 
electric  railways  has  l>ecn,  that  tlie  insulation  of  the 
rails  used  as  part  of  (lie  motive  circuit  wjis  imper- 
fect. I'rof.  I'erry  and  the  lecturer  have  devised  an 
ttrrangcnient  by  wliich  the  passing  train  depresses 
a  s<-rlcs  I't  corrugateil  steel  disks  mounted  on  stands 
Dnie    in<-lies  above  (he  track,  ami    thus   niakis  a 

krefiilly  protected  contact  with  the  insulated  main 
tbleson  e.ich  side;  at  tlie  same  dine  putting  a  tcin- 
porury  cnrlli  fault  in  an  auxiliary  wire,  whieli  records 
at  the  station  the  progress  of  the  train.  The  track 
Isdiviiled  into  sections,  from  each  of  wliich  the  cur- 
rent is  cut  out  wliilc  a  train  is  on  the  section  next 
^ia  advance.  If  a  train  enters  the  section  so  cut  nut, 
"   1  electromotors  an;  sliuntiNl,  so  as  to  powerfully  re- 

it  the  m.ition  of  tlie  train.  The  electric  lighting 
of  the  cars  is  kept  up,  in  such  a  coiilingeiicy,  by  tlie 
automatic  swi(ching-in  of  Fan  re  batteries. —  (.Vuli/re, 
Jon.  11. 1     .1.  T.  [356 

TVlmahursfs  electrical  machine. — Two  circu- 

■  glasn  plates  14^  inches  in  diainc(pr,  and  |  of  an 


inch  apart,  with  12  brass  strips  cemented  on  the 
outside  of  each  nt  etguul  angular  intervals,  rotate 
in  opposite  directions  on  (he  same  axis.  Opposite 
s(rip8  on  the  same  plate  are  connected  once  in  ench 
revolution  by  a  cur*ed  metallic  rod  terminated  with 
brushes.  Theeleclricity  is  collected  by  combs  op|K)- 
site  the  horizontal  dianieler.  Witli  the  instninient 
describi'd,  under  onlinary  almosplieric  conditions,  a 
4i-liich  spark  was  obtained  once  In  every  2J  revolu- 
tions. The  only  apparent  exciting  cause  is  the  fric- 
tion of  the  air  between  the  plates.  —  {Knyinetrlng, 
Jan.  5.)    J.  T.  (357 

New  telephone  receiver.  —  S.  P.  Thompson  has 
devised  an  improvement  on  the  inslitimetil  tif  Philip 
]{eis,  wiio  utilized  tlie  sound  einilleil  by  a  nini;ne- 
tiiied  bar  iluc  to  (lnctualions  in  llie  inagnetixiiig 
circuit.  Tlie  improvcinciil  consists  in  making  the 
magnetized  core  slender  and  subject  lo  niijuslabie 
tension,  and  attiicliing  one  end  to  »  suitable  vibrat- 
ing plate.  In  one  form  two  cores  are  used,  one  being 
of  nickel,  which  contracts  when  magneti/.ed;  the  op- 
posite niovciiien($  being  used  to  increase  Ibe  ilistortion 
of  the  memliraiie.  It  is  claimed  that  articulation, 
especially  of  sibilants  and  certain  other  consonants, 
is  more  distinct  with  this  than  with  the  common 
receiver. — (A'lu/iiieeriny,  Jan.  20. )     J.  T.  [3S8 

Value  of  the  Siemens  unit — E.  Dom,  by  n 
modilicatioii  of  Weljer's  second  method  by  which  he 
eliminates  the  iiiHuence  of  terrestrial  magnetism,  es- 
tablishes the  relation 

S  .  U  =  .04825   X    ]()'■'  "'™', 
sec. 

and  compares  this  result  with  those  of  other  ohserrera 
in  this  table:  — 


Lorentz 9Vt:i 

Itavleigh 941.1 

Kohirauseh  .     .     .     .0440 
H.  F.  Weiicr     .     .     .ftJW 


'Kowlund  ' 


'Brit,  Assoc.  .  .  .)».'..10 
from  .  .04.-11 
to   ,    .    .«4."il> 

Doni 048.1 

[359 


{Ann.  phya.  und  ehem.,  xvli.  13.)    j,  r. 
CHEMISTRY. 

{Anrttylical.) 

Absorption  apparatus  for  elementary  analy- 
sis.—  For  absorption  of  tin!  ihihI- 
ucts  inorganic  analysis,  ('.  Winkler' 
proposes  tlie  spiral  apiiaratus  shown 
ill  the  aecoiiipanying  illustration. 
It  should  be  capable  of  holding  'JO 
grni''.  of  sulphuric  .icid  or  10  gnus. 
of  potassium  hydrate  solution;  and 
it  may  be  used  to  ab.xorb  either 
water  or  c.irbonic  dioxide.  — 
{ZeiUclir.  anal,  chem.,  188-2,  54.'>.) 
C.  V.  M.  [360 

Separation  of  barium  from  strontium  or  cal- 
cium by  potassium  chromate.  —  J.  Merschcr- 
xerski  finds  that  barium  chromate  is  soluble  in  2.3,<XJO 
parts  water,  more  >>oluble  in  acetic  acid,  and  It  has  a 
great  tendency  to  carry  ilown  other  sails  from  the  so- 
lution in  which  it  is  pn.'cipitated.  Since  strontium 
chromate  requires  840  paits  water  for  solution.  It 
would  be  precipit.tteil  in  a  solution  containing  more 
than  one  per  cent.  The  author  therefore  coiicliides 
that  this  methixl  affords  a  convenient  and  siiflicicntly 
accuntte  means  for  a  qualitative  separation;  but  it 
c.innot  be  relied  upon  fur  quantitative  purpose^.  — 
(Z<-i^<r/ir.  unitl.  clicm.,  1882,  .ilKI.)     o.  r.  M.  [361 

*  Tbc«v  mult*  d<*p(.Mit]  uM  tlir  rmUo,  ylven  by  ICuhlrftu«ch, 
B  .  A  .  unit 
—r -—   =  1.04IW. 

H.  unit 
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Testing  for  barium  or  sulphuric  acid.  —  Tlio 
uuniiiuim  strength  of  n  solution  of  bnriuin  cliluililc- in 
which  barium  cnn  he  detected  willi  eertainty,  jieooid- 
inii  to  8.  Pii'kering,  is  t  puit  haiiinii  in  t>tt,(lU(l  pui'ts 
water;  ami  the  re-nctloii  ij  e<|it.')lly  delicttc  uitli  sul- 
phuric arid  oruininonliini  sul|il).ite.  Tlie  precipitation 
was  oliverved  aj^nin<it  n  blncU  liaekgrnund  by  nteuiis 
of  an  arlificial  light  placed  almost  vertically  almve  the 
lest-tube.  —  {Ch'em.  news,  xhi.  Ti.i.)     o.  r.  M.       |362 

Estimation  of  sulphur  in  iron  and  steeL  —  G. 
Craig  iiweis  with  good  results  by  p;\ssing  the  gases 
evolved  witli  hydrodiloric  acid  through  an  ammoni- 
aral  solution  of  hydrogen  ]>eroxi<le.  —  [Clieiii.  neu!», 
xlvi.  IWl.)     c.  F.  M.  (363 

Detection  and  estimation  of  tdtaninm.  —  A. 
Weller  linds  that  the  change  in  color  produced  when 
titanic  acid  is  formed  by  nxiilalioii  of  the  Milphate 
with  hyilroKen  peroxide  is  snHiclently  ilclicate  to  ren- 
der the  re-acliun  a  suitable  means  for  the  determina- 
tion of  titanium.  —  { lieriehtr  ikutach.  clwm.  yeseUsfh., 
XV.  25U2. )     c.  F.  M.  [364 

liStimation  of  titanic  acid  In  presence  of  iron. 
—  A  method  proposed  by  I'iisatii  for  the  volumetric 
analysis  of  a  solution  containing  titanic  acid  and  iron 
depended  upon  his  observation  that  the  acid  oxide 
of  titanium  (TiO/),  when  reduced  to  the  9es>|uloxlde 
(Tivt),)  by  nascent  hydrogen,  could  be  completely 
ozidi/.ed  by  potassium  pennnnganato,  even  in  pres- 
ence of  iron  in  the  ferrous  condition.  According  to 
E.  Wiegami,  this  method  is  incapable  of  giving  con- 
slant  result*.  He  finds  that  ferrous  oxide  undergoes 
partial  oxidation  before  oxidation  of  the  titanic  ses- 
quioxide  Is  complete,  and  therefore  infers  that  ferric 
oxide  and  tilnniuin  sesquioxide  can  exist  In  the  same 
solution. — {ZriUchr.  jur  anal,  client.,  1882,  oU).) 
c.  F.  M.  [365 

Volumetric  analysis  of  peroxides.  —  A  com- 
parison of  Bunsen's  and  iNfohr'-s  methods  for  the 
determination  of  available  oxygen  in  peroxides  by 
W.  Uielil  shows  that  digestion  with  hydrochloric 
acid  and  potassium  iodide,  recommended  by  Mohr, 
gives  OS  exact  results  as  the  distillation  in  Bunsen's 
method.  Digestion  with  acetic  insteAd  of  hydro- 
chloric acid  affects  as  complete  decom|iosition  of 
manganese  dioxide,  either  freshly  prepared  or  in 
pyrolusite;  and  at  the  same  time  potassium  iodide 
is  without  action  upon  ferric  acetate.  The  available 
oxygen  and  the  percentage  of  iron  in  manganese 
dioxide  may  therefore  be  ascertaine<l  by  two  detor- 
roinatioiia,  in  one  of  which  hydrochloric  acid  is  used, 
and  in  the  other  acetic  acid.  In  lead  peroxide  the 
available  oxygen  may  be  aa  .tccurately  determined  by 
digestion  with  acetic  acid  and  potassium  iodide  as  by 
Bimsen's  method.  —  {Dinijler' a  poli/ltchn.  joum.,  24(1, 
190.)    c.  F.  u.  (366 

METALLURGY. 

The  Siemens  direct  process.  —  This  consists  in 
healing  niixeil  line  iron-ore  and  coal  in  a  horizontal, 
slowly  revolving  cylinder.  The  iron  forms  a  sponge 
ready  for  ndllng,  while  the  silica  and  earthy  impuri- 
ties fonu  a  slag,  which  removes  the  hurtful  sulphur 
and  phosphorus  from  the  iron.  Mr.  .Tames  Davis  of 
Lamlore,  Wales,  gives  his  experience,  lie  makes 
one  ton  of  wrought  iron  with  one  ton  of  gas-pro- 
ducer coal,  reduces  the  sulphur  to  a  trace,  and  the 
phospliorus  to  .0.5  per  cent.  Be  finds  magnesia 
bricks  to  stand  the  l>cst.  In  -S'j  days  21  hours  net 
worlting  lime,  with  200  heats,  using  2(X)  tons  of  ore 
and  120  tons  hammer  scale,  he  made  217  tons  5  cwt. 
of  blooms.  —  (£'n,7,  and  min.  journ.,  Jan,  tt,  IStLS. ) 
R.  II.  H.  [367 


Recovery  of  precious  metals  from  slags.  —  A 
patent  has  been  obtained  by  Mr.  Richard  Pearoe  of 
Denver,  on  an  improvement  iu  smelting  gold  ami 
silver  ores.  The  process  consists  in  throwing  upon 
tlie  slags,  as  soon  as  the  cliarge  is  perfectly  melted, 
a  flne-powdered  oxide  of  copper  or  roasted  copper 
matte.  The  furnace  is  then  closed  a  short  time.  A 
reaction  lakes  place,  and  a  matte  descends,  thereby 
robbing  the  slag  of  its  precious  raetals.  For  a 
charge  of  .'1  tons  of  ore,  30  lbs.  of  oxide  of  copper 
are  needed. —  ( lUfx.  and  sc.  }>reiui,  Dec.  16.  1882.) 
R.  a.  R.  [368 

Basic  open-hearth  steel  process.  —  Mr.  O.  T. 
Tellander  has  described  the  adaptation  of  this  pro- 
cess at  the  Alcxandiiiwsky  steel-works,  St.  Peters- 
burg, Hiissia.  The  steel  is  made  from  pig-iron, 
scrtti>-iioii,  splcgel,  and  ferro-maiiganesc,  which  are 
melteil  iu  the  usual  Siemens-Martin  fuinace.  The 
si)ecliil  feature  of  the  basic  pnwess  consists  iu  lininc 
the  furnace  with  bricks  made  of  dolomite  mixcu 
with  18  per  cent  of  coal-tur.  The  joint  between 
tills  lining  and  the  outer  DInas  bricks  is  made  by  a 
layer  of  chroine-iron-ore  ond  coal-tar.  A  lulxture 
containing  .5  per  cent  of  phosphorus  yields  steel 
with  an  average  of  only  .04  per  cent.  The  sulphur  is 
also  reduced  .xs  much,  wliile  the  silicon  is  almost  en- 
tirely removed.  —  (Buy.  and  min.  joum.,  Jan.  13, 
188a.)    11.  n.  R.  [369 

AGRICDLTDRE. 

Value  of  sprouted  and  dried  seeds.  —  Experi- 
ments by  Will  led  to  the  followliii;  roiiclusioiis:  — 

1.  Mature  seeds  of  common  cultivated  plants  suffer 
no  diminution  of  the  proportion  of  seeds  capable  of 
sprouting,  if  soaked  twelve  hours  in  water,  .ind  then 
dried  at  ordinary  temperatures.  Some  samples  of 
peas  constituted  exceptions  to  this  ride.  Soaking 
twenty-four  lioiirs,  and  llien  drying,  usually  caused  a 
slight  decrease  In  tlie  percentage  of  seed  which  ger- 
minated. 

2.  Some  seeds  even  survive  an  interniption  of  ger- 
mination in  iu  first  stages.  The  radicle  dies,  hut  is 
replaced  by  adviMititious  roots.  The  plumule  is  more 
enduring :  even  when  the  terminal  bud  is  destroyed, 
lateral  buds  may  develop. 

.3.  Tlie  proportion  of  seeds  capable  of  regermina- 
tlon  is,  in  general,  inversely  proportional  to  the  extent 
to  which  germination  has  progn-ssed. 

4.  The  extent  to  which  the  first  germination  may 
Iks  carried  varies  in  dilfercnt  kinds  of  seeds.  Mono- 
cotyledonous  seeds  seem,  in  general,  to  withstand  IhLi 
treatment  belter  than  di-cotyledonous. 

T).  In  view  of  the  fact  that  such  seeds  germinate 
only  under  the  most  favorable  conditions,  the  use  of 
seed  that  has  once  been  germinated  is  not  to  be 
recommended  in  practice.  —  (Lamfic.  tciniicltn-atat,, 
xxviii.  h\.)    a.  i:  a.  [370 

Prevention  of  potato-disease.  —  Acc-onling  to 
Jensen,  this  disease,  which  is  caiise<l  by  a  fungus 
(Peronospora  infestans,  Tul.).  attacks  first  the  tops, 
and  is  conveyed  to  the  tubers  by  means  of  spores 
washed  into  the  soil  by  rain.  He  therefore  propose^! 
to  prevent  this  by  running  a  plough  between  the 
rows,  so  as  to  throw  up  a  furrow  upon  the  top  of  the 
hills,  white  at  the  same  time  the  tops  are  bent  over 
so  as  to  hang  above  the  neighboring  furrow.  This 
should  be  done  at  least  as  soon  as  the  iliscase  shows 
itself  on  the  tops;  usually  by  the  middle  of  August. 
In  this  way  tlic  washing  of  the  spores  into  the  hill  Is 
prevented.  Furlhennorc,  the  potatoes  should  not  be 
dug  for  at  least  two  or  three  weeks  after  the  tops  are 
entirely  wilted,  to  avoid  Infection  from  the  latter. 
Field  experiments  with  this  metliod  gave  very  (avora- 
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We  rMulut.  —  (Biedermtmn'*  eentr.-blatt.,  1882,  7V).) 
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GEOLOGY. 

ImpresaioiiB  on  Potadam  sandstone.  —  At  the 
meeting  of  the  Naliiral  history  society  of  Montreal, 
Feb.  2((,  Mr.  Walter  Furrier  exhilticed  specimeus  of 
BOine  new  trails  ami  nn(iresslona  of  animals  from  the 
t  Polsdam  of  Rainhow  Fall?,  near  An  Sahle  chasm  on 
Lake  Champlaiu.  One  of  them  is  a  cast  of  two  nar- 
row furrows  about  a  quarter  of  an  inch  apart,  with  a 
ritn  of  ininctlform  impressions  about  an  inch  distant 
Kt  either  siile.  This  impression  is  repeated  in  two 
placea  on  a  ripple-marked  slab.  It  may  be  the  track 
of  a  triloblte  with  two  prominent  spines  on  the  pyuid- 
luni,  possibly  of  some  speries  of  Dikcllocephaliis. 
Another  Is  a  trail  aljout  an  inch  in  width,  marked 
with  transverse  fiirrow-t  and  ridges,  perfectly  simple, 
and  without  any  median  ridge.  In  this  last  respect 
they  differ  from  the  trails  known  a?  Iliirlchnites, 
Cru7.iana,  Arthrlchnites  (Arlhrophyeus),  anil  Traena. 
They  resemble,  thoniiih  on  a  larger  scale.  Impressions 
from  the  Eriaii  sandstone  of  Gii«pt',  of  which  a  slab 
from  the  collection  of  Dr.  Dawson  w.-w  cxiiibtled  for 
comparison.  Such  impresjiions,  destitute  of  a  ccn- 
InO  ridge,  may  have  been  inaile  by  gasteropoils  or  by 
kWorms  without  any  ahdoniinni  furrow.  The  name 
fClydichnites  (wave-tracks)  has  been  proposed  for 
them  by  Ur.  Dawson;  and  the  Potsdam  and  Erian 
forms  must  belong  t<^>  two  distinct  species.  — j.  w.  n. 

1 372 
ITevirfotuidland  geology. — The  report  of  prog- 
ress of  the  (ieological  survey  of  Newfoundland  for 
the  yc.ir  1881  contains  a  report  of  Mr.  J.  1'.  Howley 
on  the  structure  of   tlie  |»;ninsula  of   Avalon.      lie 
_flrids  that  the  major  part  (^f  the  peninsula  is  made  up 
the  various  divisions  of  the  Iluroni.tn  or  Internie- 
rdiate  system,  as  given  in  the  re|Kjrt  for  l8(tS,  resting 
upon  a  nucleus  of  gneiss,  and  succeeded  l»y  the  fossil- 
iferous  beds  of  the  primordial  Silurian  or  Taconio, 
'  Krhlch  skirt  the  shores  of  the  bays,  and  form  most  of 
Ethe  islands  therein.     In  <livision  it  of  the  Huronian 
[■ystein  the  fossils  Aspidella  terraiiovica  and  Arenic- 
lolltcs  spiralis  occur.     He   recognizes  two  large  in- 
'trusivt;  ni.tss(.-s  of  plulonic  rocks,  — one  in  the  cistern, 
and  the  other  in  the  western  peninsula.     That  in  the 
eastern  |>eninsula  he  considers  the  older,  as  it  has  not 
jlrffccted  the  primi^rdial  strata,  as  has  been  the  case  in 
Tie  western  |)eiiinsula.     The  eruptive  nniss  between 
Bolinon  cove  and  (,'oHicr's  bay  he  consiilers  as  liav- 
ng  been  formed  prior  to  tlie  deposit  of  the  higher 
aembers  of  the  Huronian  system,  as  the  strata  inter- 
secti'd  are  confined  to  the  lower  divisions,  a  and  b. 
Mr.    Howley   failed    to   discover,   in    the    auriferous 
]uartz-veins  of  division  c,  a  single  ex.irn)>le  of  visible 
old.     Some  copper  ores  were  found,  mostly  in  divis- 
Bua  fi  and  6  of  the  Huronian  system.     Near  Little 
Placeiitia,    some    argeiilifenuis    galenite    occurred, 
rhfch  yielded,  on  analysis,  159  ounces  of  silver  to 
the  ton   (2,240  pounds)  of  ore.     Accoinp.inying  the 
report  is  an  appcndi.x  with  three  plates,  containing 
rdescrlptions  and  liuures  of  primortllal  fossils,  by  the 
»te  K.  liillings.     These  figures  and  descriptions  have 
Jreuily  been  (lublished  {Oeul,  guro.  Can.,  pal.  j'ohk., 
}874,  li.  1 ).    A  geological  map  on  a  scale  of  four  miles 
Uie  Inch,  and  showing  very  plainly  the  dislribu- 
Hon  of  the  formations,  accompanies  this  report:  also 
Is  s>.'Ction-niap  showing  the  corrugations  effecting  the 
fgr     ■'■'.    -..Ti  of  the  Huronian  formation  near  Brigus, 
'  I  bay.  on  a  scale  of  four  inches  to  a  mile, 

jy  J.  P.  Howley.  —  j.  B.  M.  |373 

Litbology. 

Banting    for    lost    glaciers    with   a   mlcro- 
■cope.  —  Considernbic  work  hiu  been  done  in  this 


direction  in  Germany  and  elsewhere  by  various  ob- 
servers,—  work  with  which  geologists  are  more  or 
less  familiar. 

In  tlie  present  p.iper  the  results  of  an  extended 
study  of  the  plajioclase  rocks  and  phonoliles  of  the 
Mecklenburg  drift  is  given  by  one  of  the  prominent 
young  German  lithofogisls,  —  Dr.  Eugen  GeinitJi,  of 
the  Rostock  iiniversily.  Geinitz'  method  consists  in 
examining  thin  sections  of  the  rocks  found  in  the 
drift,  and  comparing  them  with  the  descriptions  given 
by  the  Scandinavian  lilhologists  of  rocks  known  in 
»itu  in  that  peninsula,  in  this  way  various  basalts, 
dinlinses,  gabbros,  diorites,  and  phonolites  are  re- 
ferreii  to  certain  localities  In  .Sweden,  whence  they 
are  supposed  to  have  been  derived.  Interesting  re- 
sults can  bo  obtained  by  such  methods;  but  lliey  are 
often  uncertain,  since  it  cannot  be  predicated  that 
rocks  of  the  satne  character  do  not  exist,  or  have  not 
existed,  in  the  Intermediate  drift  or  water-covered 
areas, 

Tlie  paper  is  a  valuable  one  on  account  of  the  ex- 
tended descriplioin  of  the  rocks  examined.  —  (A'otia 
urt'i  ncntl.  leo/i.-rarnl.,  x\\'.  "hi.)     M.  r..  w.  [374 

Hypersthene-iindeBite.  —  The  chief  pyroxene  of 
an  appaiCMlly  typical  '  augite-ander>ite'  from  Buffalo 
Peaks,  Col.,  was  found  by  Wbitmnn  C:ross  to  be 
hypersthene,  both  from  its  optical  projiertles  nnd 
cheiniciil  composition.  The  mineral  was  isolated  for 
analysis  by  treating  tlie  rock  powd*r  with  IIKI, 
which  dissolved  the  feldspar,  gla.ss  base,  and  finally 
the  aiigitc,  leaving  only  the  hypersthene  (richer  in 
iron  than  augite)  and  ore  iisrticlea.  The  latter,  being 
magnetite,  were  separated  by  a  stnall  magnet.  The 
microscopic  examination  of  mnny  European  and 
American  ausite-andciiites  of  the  same  ly])e  seems  to 
prove  th.1t  they,  likewise,  contain  more  rlioinhic  py- 
roxene (hypersthene)  limn  augite;  and  Cross  claims 
that  they  should  be  separated  from  other  andesltes, 
and  called  'hypersthene-nndesites.'  Nearly  all  other 
so-c.iUed  auglteandesites  have  more  of  the  irachytlc 
habitus,  and  are  so  nearly  related  to  hornblende  and 
niiea-bearing  andesiles,  that,  according  to  the  writer, 
they  cannot  be  consistently  separated,  and  considered 
as  a  distinct  group.  Should  the  determination  of 
hypersthene  in  this  sub-group  of  the  andesites  be 
confirmed,  a  very  interesting,  widely  distributed,  and 
well  ilcflned  rock-lype  will  have  been  discovered. — 
(/Inier.  jouni.  nc,  l-'eb.,  ISiKi.)    8.  p.  E.  [375 

METEOROLOay. 

Iowa  'weather  service.  —  Mr.  Gustavus  Ulnrichs 
has  issued  an  almanac  for  1(^),  under  the  title  of  Iowa 
weather  service  annual,  giving,  in  addition  to  the  or- 
dinary calendar,  a  summary  statement  of  tlie  climate 
of  Iowa,  illustrated  by  several  diagrams.  The  mean 
tenipcralure  for  Iowa  City  is,  for  the  winter  months, 
2.">°;  for  the  summer,  72°.  The  barometer  is  liighest 
in  December,  lowest  in  April  and  Jiuie.  The  winds 
are  strongest  in  March  and  April,  being  mostly  west- 
erly or  north-westerly  in  winter,  often  cvsterly  in 
spring,  southerly  or  calm  in  summer,  and  westerly  in 
autuiun.  Besides  the  general  cyclonic  storms,  Iowa 
hostile  'blizzard,' an  intensely  cold,  high  wind  fol- 
lowing a  winter  thunder-storm :  the  tornado,  com- 
monest in  •June,  but  occurring  from  March  to 
October;  and  the  squall,  a  sudden  north-westerly 
wipd  with  heavy  clouds  and  roin,  following  sultry 
weather  with  light  southerly  winds.  Precipitation  is 
greatest  from  June  to  August,  and  le.ist  in  December. 
It  is  shown  on  numthly  maps  compiled  from  2ti,0lj'J 
measures  from  1870  to  iShO.  It  is  Icist  in  the  north- 
west (L'ty),  heaviest  in  the  south  (3(1")  and  east  (38"), 
and  seems  to  be  "dependent  on  the  distribution  of 
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the  limber  in  llie  Slate,  being  greatest  where  ttio 
timber  is  most  ubnndaiil."  —  w.  M.  d.  [376 

OBOOBAPH7. 

(Suuth  America.) 

Brazilian  coast  —  B.  A.  Ilelil  describes  llie  pliy»- 
Ical  jMfiMlllaiitles  of  tills  CDasl.  between  21°  ami  23° 
soutii  latltuite,  under  tiie  U("a(iing<  of  sbore-la-roon", 
rivers,  nuigliboriiii;  mriiinlaln  ranacs,  and  lowlands. 
—  {Pelenn.  miUlirlt.,  1S«,  413.)     w.  M.  D.  (377 

FoDtana'B  unsuccessful  search  for  Crevauz.  — 
The  .\r4euli11e  exprdillon  under  Knntnna,  sent  la<t 
July  in  .seari'ii  of  tiie  remains  of  Crevanx  and  Ms 
party,  wlm  were  lost  on  the  Pilcomayo  Bome  montli.s 
earlier,  bus  relumed  In  Buenos  Aires  without  any 
iaformalion  of  the  unfortunate  explorers.  It  is  con- 
cluded timt  any  expedition,  to  be  successful,  must 
attempt  the  river  from  its  liead  waters,  whence  a 
voyasre  down  stream  would  require  nnly  four  or  five 
months;  while,  in  ascendinf;  the  river,  at  leiist  ten 
months  would  be  needed,  and  many  great  difUculties 
would  be  encoimtered.  —  iCompte*  rendut  aoc.  yeorir. 
ParU,  ISSi,  AdlV)     w.  m.  11.  |378 

Rumor  of  CreTauz's  survivaL  —  M.  MilhAmc, 
a  French  scltler  in  liie  province  of  Tarija,  Bolivia, 
wrote  last  October  that  he  was  convinced  that  some 
of  Crcvaux's  parly  were  still  alive,  and  held  xt  slaves 
by  the  Tobas  Indians.  He  had  seen  one  of  the  party, 
named  Zel)allos.  who  had  escapj'd  the  n!ported  mas- 
sacre, ond  who  had  seen  another,  named  Blanco,  krpt 
OS  a  prisoner.  Moreover  a  cacique  had  brought  infor- 
mation to  Milhrtme  that  the  Indians  had  some  white 
men  as  prisoners,  and  were  learning  the  use  of  arms 
from  them.  —  {Compt.  rend.  hoc.  giogr.  Paris,  IS.O.) 
w.  M.  D.  1379 

(A/rica.) 

'Wissmann's  trip  across  Afrloa.  —  At  a  meeting 
of  tljM  Khedlvai  geoi^r.iphical  society  (Cairo)  on  .Inn. 
Ifl,  Lieut.  Wissmann  read  a  paper  on  his  recent  jour- 
ney across  equatoriai  Africa,  stating,  that,  in  company 
wUi»  Dr.  Pogge,  he  had  left  Mukengc's  town  in  the 
Tushilauge  country  on  Dec.  1,  18S1,  and  crossed  an 
unexplored  country  to  the  eastward  as  far  a.s  the 
Arab  settlement  Nyangwe,  on  the  Lualab.a,  arriving 
there  April  10,  l.SS<2.  Ttie  route  led  them  across  the 
Lultui,  Muansiingoma.  Lubilasb,  and  Loraani  rivers; 
and  to  tiie  east  of  tlie  last  tliey  came  upon  the  route 
th.-it  Cameron  hail  followed  westward  nearly  ten  years 
before.  None  of  the  large  lal»es  X'reviously  reporteil 
In  this  region  were  found  or  heard  of,  except  the 
Munkamba,  which  proves  to  be  a  small  lakelet  liardly 
three  miles  in  length.  It  is  fed  by  springs,  and  has 
no  outlet,  and  lies  at  an  altitude  of  2,230  feet,  in  lat. 
5°  4-1'  S.,  long.  22°  55'  E.  Dr.  Pogge  at  once  returned 
westward  from  Nyangwe,  but  has  not  yet  been  heard 
from.  Wissmann,  after  staying  two  months  on  the 
Lual.aha,  started  eastward  by  a  beaten  track  to  Lake 
Tanaaiiyika,  which  he  crosscil  to  Udjidji,  and  tlien 
pas.sed  by  way  of  T.il)ora  to  Zanzib.iron  Nov.  17.  Mis 
entire  journey  from  sea  to  sea  occupied  twenty-two 
months. —  (.W/ieiiaeu/n,  Feb. 3,  ISM.)   w.  M.  i>.    (380 

Pogge  and  'Wiasmann.  —  B.  Porster  prepares  for 
an  account  of  the  journey  of  tliese  explorers  across 
the  Kongo  basin  ami  the  lake-district  by  a  review  of 
the  results  of  the  earlier  journeys  in  the  same  field 
by  Livingstone  (lS.52-.")4),  Cameron  (1H74),  Stanley 
(l.STil).  and  the  travellers  of  the  German- African 
association  in  the  southern  Kongo  basin,  within  the 
last  ten  years.  This  Is  followed  by  a  summary  of 
Poggo  and  Wissmann's  observations  as  far  as  Mu- 
kenge.  —  (i4ujiJaiid,  18*^,33,  117.)    w.  m.  n.        [381 


(.illniittc  Oemn.) 
Eruption  of  TenerUfe.  —  C.  riozzi  Smyth  learns 
from  private  aiiviccs,  that  for  several  months  post 
tticre  ha.s  been  no  snow  on  the  upper  part  of  tlic  peak 
of  TenerilTe,  although  the  rest  of  the  high  land  has 
lieen  whiteneil,  as  is  usual  at  this  season,  and  that 
more  recently  (in  .lannaryV)  'tire,  like  three  great 
bonfires,'  liad  been  seen  on  the  summit  of  the  peak, 
and  a  lava-slream  had  begun  to  Mow  down  It.  Pre- 
vious eruptions  nru  recorded  about  ir)!<2;  again  in 
1703  from  the  siile  of  the  peak,  giving  forth  lavaa 
that  tlircalened  the  town  of  (iuiuiar,  on  the  south, 
and  destroyed  Oarachico  and  filled  Its  Ijay,  on  the 
north;  and,  finally,  in  17118.  from  the  western  side  of 
the  mountain  away  from  the  peak. — {yttture,  Feb. 
1,  1883.)    >v.  M.  D.  1382 

BOTANY. 

Action  of  fungi  on  cane-sugar.  —  M.  Gayon,  in 
experimenting  witli  .Miicor  eircinulloldes,  found,  that, 
in  the  absence  of  free  oxygen,  this  fungus  forms 
spherical  cells,  which  produce  alcoholic  fermentation 
in  beer-wort,  grape-juice,  and  solutions  of  glucose 
and  levulosc.  precisely  like  brewer's  yeast;  but,  unlike 
that  ferment,  the  Mucor  produces  no  change  in  cane- 
sugar.  But  if  a  band  of  iiaper  impregnated  witli 
invertine.  or  a  fungus  capable  of  producing  invertine, 
OS  Penicillium,  is  introduced  into  a  solution  of  cane- 
sugar,  the  Mucor  is  then  able  to  produce  an  alco- 
holic fermentation.  It  is  now  known  that  several 
species  of  Mucor  are  not  able  to  invert  cane-sugar; 
and  the  same  Is  true  of  Saccharoniyces  apiculatus. 
M.  Gayon  suggests  an  ingenious  method  of  separating 
cane-sugar  from  other  sugars,  as  in  luol.isses,  by  fer- 
menting with  the  Mucor,  which  leaves  the  cane-sugar 
unchanged  and  crystallizable,  while,  if  brewer's  yeast 
were  used,  all  the  sugar  would  disappear.  —  {Ann.  »<r. 
Wit.,  xiv.  4H.)     w.  o.  F.  (383 

Development  of  Asoomycetes.  —  In  onler  to 
decide  the  question  of  the  sexuality  of  the  Ascomy- 
ccles,  C  Fiscli  has  studied  the  formation  of  the  asci 
and  perithecia  in  the  Pyreuomycetes.  The  principal 
genera  studied  were  Polystigma,  Xylaria,  and  Clavl- 
ceps.  In  the  first-named  genus  he  finils  that  there 
are  ascogons  and  trichogynes.  which  bear  a  strong 
resemblance  to  the  organs  of  the  same  name  found 
by  Stahl  in  the  lichen  genus  Collema;  bul,  although 
spermogonia  exist  in  Polystigina,  B'isch  could  not  60 
certain  of  ,a  union  of  sjwrmatia  with  tlio  trichogyne, 
as  was  seen  by  Stahl  in  Collema.  In  Xylaria  and 
Claviceps,  however,  ho  could  fiiul  no  evidences  of 
sevuallty,  and  the  asci  arose  directly  from  tin'  hy- 
ph.ie.  Adopting  the  view  advanced  by  DeBary  in 
his  pajier  on  Saprolegniaceae,  Fisch  inclitics  to  the  Imj- 
lief  that  in  the  Pyreuomycetes  we  have  a  family  in 
which  apoganiy  exists  as  a  rule,  although  in  some 
cases,  as  in  Polystiguifi.  there  is  a  connection  with 
families  in  whicli  there  is  a  distinct  sexuality. — 
(«(ij.  zeH.,  Dec  ,  1&S2,  Nos.  40-.')l.)     w.  o.  f.       (384 

Structure  and  movements  of  leaves.  — I1ie  re- 
lations between  parlicuLir  structural  features  in  cer- 
tain leaves  to  the  phenomena  of  nyclitropic  or  sleep 
movements,  and  to  those  of  movements  following 
shock,  must  receive  incre.ised  attention  on  account 
of  recent  papers  by  Oar<liner  and  Cunningham.  The 
former  gave  an  account  of  his  discovery  {Quart. 
J'litrn.  oj  micr.  sc,  Oct.,  1S,S-)  that  the  protoplasm  In 
adjacent  cells  of  the  iiiilrinu.i.  or  cushion  at  the  bitse 
of  the  iM^tiole,  of  Mimosa  pudica,  is  continuous;  the 
continuity  being  maintaiucd  by  protoplasmic  fila- 
ments which  pass  tiirough  pits  in  the  cell-walls.  In 
a  more  recent  paper  ( Prnr.  rntj.  one,  tiov.,  1882)  Mr. 
Gardiner  states  that  he  has  now  found  the  same  pe- 
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culinr  slnictiire  in  llic  leaves  of  Robinln  am)  Ainicia; 
Mini  lie  liiiils  tli.1t  llie  casts  of  continuity  in  proto- 
pliisni  arc  numerous,  being  found  not  only  in  the 
jmlchil  of  leaves,  but  in  sti'ins,  roots,  and  tubers. 
Hugo  (le  Vries  found,  tliat,  wben  fresh,  uninjured 
cells  .lie  treated  with  some  neutral  salt  (s.iy,  jKjtas- 
sium  nitrate)  in  proirressively  stronper  and  strotiger 
solutions,  the  pnitu|>lasm  sicailily  conlraels,  until, 
with  a  W%  solution,  it  api>ear3  as  a  shrunken  vesicle 
lying  in  the  cell-cavity.  In  repeating  these  experi- 
ments, Mr.  Gardiner  finds,  thai,  in  a  great  number 
of  Instiinces,  ibe  contracted  protopl.'isniie  mass  Is  con- 
nected with  llu'  cell-wall  by  tine  protoplasmic  threads. 
Moreover,  the  ennncctiiig-lh reads  exhibit  nodal  Iliiek- 
enlngs,  each  node  prescutinr;  a  most  perfect  s[ihencal 
form;  and  in  several  cjises  he  has  seen  the  threads  in 
two  adjoining  cells  exactly  opposite  each  other.  Tlie 
motliod  of  treatment  for  this  nuist  interesling  deni- 
onstr.ttion  consists  in  subjecting  thin,  fresh  sections 
to  the  action  of  a  saturated  solution  of  picric  acid, 
wa.'thing  with  alcohol,  and  staining  with  aniline  blue. 
Mr.  Cunningham's  paper  is  known  to  us  as  yet  only 
through  an  abstract  ( I'roc.  rcy.  hoc,  Nov.  1(5).  Frotn 
this  >b^tract,  which  lias  been  shortened  as  much  as 
is  consistent  with  clearness,  we  (|Uote  the  following 
points:  "  The  contractile  organs,  which  aio  the  chief 
determinants  of  movement,  are,  thrnuglinut  the  en- 
tire scries  of  leaves,  siiecially  characteiized  by  the 
porous  nature  of  their  component  titkues.  The 
porosity  Is  very  various  in  degree  in  different  ca-ies, 
»nd,  according  to  the  extent  to  which  It  prevails,  con- 
verts the  entire  pulvinar  organs,  to  a  greater  or  less 
degree,  jnto  masses  of  a  spongv  texture,  specially 
fitted  to  allow  of  the  ready  distribution  of  lluid  con- 
tents. In  those  coses  where  it  is  most  highly  devel- 
oped, OS  in  Mimosa  pudica,  the  pidvinar  parenchyma 
Is  composed  in  greater  part  of  litiely  |)orous  cells,  and 
In  some  [xirtiuns  contains  masses  of  cells,  which,  in 
addition  to  the  Bne  pores,  arc  provided  with  one  or 
mon:  osliola.  —  rounded  openmgs  Tvilh  Ihickfiied 
m.-in;lns."  Again:  it  is  a-serted  that  the  ni|iidity 
and  magnitude  of  (he  movements  in  individual  cases 
bear  a  direct  relation  to  the  degree  of  development  of 
such  structural  fi-alures. — o.  I.,  o.  |385 

Functional  differentiation  in  stamens.  —  Ur. 
Milller  shows  lliat  some  endogeus  possess  sUtminal 
(lilTerentintioiis  in  tlie  same  tlower  analogous  to 
thos"  previously  recorded  in  Melastom.tceae.  Species 
of  Tlnnantia  and  C'ommelyna  are  figured,  in  which 
the  three  upper  stamens  are  shorter  and  more  hiiihly 
colored  than  the  lower  ones,  the  quantity  of  pollen 
they  produce  being  at  the  same  time  lessened.  Their 
function  is  clearly  to  attract  insects,  and  supply  them 
with  food.  The  remaining  stamens  and  the  pistil  are 
so  situated  that  insects  must  effect  crossing  while  col- 
lecting pollen  from  the  short  stamens.  —  {\ature. 
Nov.  «,)    w,T.  (386 
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Co«leiit«rate«. 
The  nervous  system  of  hydroids. —  According 
to  Jickeli,  the  can:;lioncell<  of  Kiidendrium  may  he 
seen  without  difficulty  in  a  surface  view  of  a  tent.iclo 
which  has  l)i»en  hardened  in  osmic  acid,  and  stained 
with  picrocarmine.  They  are  granular  cells,  situated 
between  the  bases  of  the  ectoderm-cells,  and  sending 
off  Ion;  processes  which  may  join  processes  from  adja- 
V  ii-i-ells,  or  they  may  rim  to  nettle-cells,  or 

ii  lo  muscli^-fibres.     In  some  eases  a  process 

f;  •■   •"     mMiI  be  traced  upwards,  between 

1 1  .  small,  spindle-shaped  '  sensory 

<■.■  The  ganglion-cells  are  most 

vtaiiy  seen  on  Uiu  tetititcles;  but  they  arc  also  found  on 


the  body,  the  hypostom,  and  the  glandular  ring  around 
the  base.  They  are  especially  abundant  in  the  stem 
of  Eudcndrium;  and  .Jickeli  believes  that  those  found 
in  the  hydranth  are  developed  in  the  stem.  On  the 
hydrantii  the  ganglion-cells  are  sometimes  aggregated 
in  groups,  and  there  is  an  indefinite  nerve- ring  around 
the  base  of  the  liody.  Jiokeli  has  also  succeeded  in 
detecting  the  ganglion-cells  of  Hydra,  although  they 
are  by  no  means  so  conspicuous  as  they  are  in  Euden- 
drium.  They  are  less  granular,  the  nucleus  is  much 
larger,  and  tlic  processes  are  more  numerous.  They 
are  found  in  the  ectoderm  of  all  parts  of  the  body, 
and  they  are  usually  siliuted  among  the  groups  of 
nettle-cells.  —  {Zont.  am.,  no.  102;  Morph.  Jalirb., 
vili.  3.s().)    w.  K.  B.  [387 

Histology  of  hydroids. — In  addition  to  his  Inter- 
esting account  of  the  nerve-cells  of  Kudendrium  and 
Hydra,  Jickeli  describes  other  histological  feature* 
of  these  two  genera,  esjicclally  the  gland-cells  and 
nettle-cells.  In  Eudendrlnm,  the  nettfe-cells  arc  most 
abundant  in  the  stem:  and  he  believes  that  this  is  Iho 
only  place  where  new  ones  are  formed,  and  that  each 
hydranth  receives  its  fidl  share  w  hen  it  is  formed  as  a 
bud.  In  Hydra  each  nettle-capsule  is  almost  enclosed 
by  a  nucleated  cell,  which  corresponds  to  the  network 
of  muscniar  fibres  described  by  Chun  in  the  Sipho- 
nopherae,  and  which  sends  muscular  processes  into 
the  layer  of  muscle-fibres  fonned  by  the  ordinary 
epithelio-muscular  cells. 

He  points  out  the  fact  that  the  various  species  of 
Hydra  may  be  identified  by  their  nettle-cells  alone. 

The  paper  also  contains  a  discussion  of   Klelnen- 

l)erg's  (icuro-HiiMcuifir  cell  theory,  and  a  bibliogrnphy 

of  the  minute  anatomy  of  hydroids.  —  IMorph.jahrh., 

viii.  :{-3.)     w.  K.  II.  [388 

Cnutacesni. 

Breaks  iu  the  exoskeletou  of  decapod  Crus- 
tacea at  the  time  of  moulting.  —  Tliu  apuilemes 
of  tin:  e.\oskclctuh,  uhicli  liiriu  the  sternal  ca- 
nal enclosing  the  chain  of  nervous  ganglia  in  the 
Mncrura,  cannot  be  ^hed  entire  at  tlie  time  of  exuvi- 
ation, as  they  have  liecn  said  to  be,  without  break- 
ing the  principal  cords  of  the  nervous  system :  and 
F.  Moef|iianl  finds,  on  examining  the  exuviae  of  Pali- 
nurus  .ind  the  common  lobster,  that  there  is,  in  fact, 
a  solution  of  the  continuity  of  the  n|MMlemes  along 
the  median  line  at  the  time  of  moulting.  He  has 
not  examineil  cxu%iacof  Brachyura,  where  their  is 
no  propfir  sternal  c.inal,  but  observes  that  the  dis- 
position of  I  lie  venous  sinuses  necessitates  the  rup- 
ture of  the  apo<leines  at  the  time  of  moulting. — 
{CumpleK  renJwi,  Jim.  15,  18rt3.)     8.  i.  s.  |389 

Origin  of  the  species  of  Ocypoda  from  the 
Boiiiii  islands. —  Among  some  sp^•ciml^ns  of  Ocy- 
poda from  the  Uonin  isluiuls.  Mr.  Ishikawa  is  quite 
certain  he  sees  'specific  differentiation  going  on 
licfore  our  eyes  '  in  the  varying  length  of  the  ocular 
stylet,  and  some  othiT  slight  differences.  The  speci- 
mens are  s.aid  to  be  (Mosely  allied  to  O.  arenariu:  but 
the  figures  which  accompany  the  paper  show  thot 
they  arc  really  very  ililTiTcnt,  that  they  probably 
belong  to  two  wrll-known  Pacilic-ocean  species  (O. 
coratopbtbalma  and  O.  cordlmana),  and  that  the 
supposed  ■  stepping-stones'  between  the  two  forms 
arc  only  well-known  variations  of  the  former  spe- 
cies due  mostly  to  age  and  sex.  —  {Amer.  nat.,  Feb., 
lS)s:i.)    s.  I.  H.  [390 

loMOt*. 

Habits  of  the  basket-worm.  —  Prof.  William 
Macfarlanil  called  attention  to  tu<>  ini|H>rtant  facts  in 
the  history  of  Thyridopteryx  ephemeraeformis.  When 
Urge  trees  are  Inhabited  by  them,  only  the  small  endu 
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of  the  twigs  bei'ome  their  winter  habitat.  The  arbor- 
vllap,  and  small  trees  with  many  slender  branches, 
are  tlieir  favorite  resorts,  and,  wlion  once  altaclted,  are 
frequently  destroyed.  After  the  batikot  is  well  con- 
structed, they  have  few  enemies;  but  so  persistent  are 
tliese  few  ihrit  lliey  nearly  exterminate  the  basket- 
worm.  At  least  scventy-dve  p^r  cent  are  annually 
consumed  )>y  very  small  ichneumon  Hies,  sibout  one- 
cigiilh of  an  inch  in  length.  Only  about  five  percent 
of  those  opened  had  ovaries  filled  with  eggs. 

Most  of  the  T.  ephemeraeformis  thus  infested  with 
.parasites  are  pupae;  but  some  are  found  in  the  imago 
^tate,  when  tlie  eg^ys  have  become  the  favorite  food, 
and  are  wholly  consumed. 

There  is  only  one  l)rood  annually;  and,  from  what 
has  been  observed,  it  is  quite  evident  that  ail  shrubs 
and  trees  may  l)e  ridded  of  these  pests  by  picking  the 
cases  off  during  the  winter  or  e.irly  spring. — (Tren- 
ton nat.  hiH.  «(><;. ;  meeiimj  Feb.  13. )  [391 

Fertile  eggs  from  a  dead  moth.—  Mr.  V.  G. 
Sclmupp  states  that  last  July  he  captured  a  9  of 
Arctia  virgo,  and  obtained  about  a  dozen  eggs.  As 
the  specimen  was  useless  for  the  cabinet,  having  lust 
half  a  wing,  he  dissected  the  abdomen,  and  found 
about  fifty  eggs  therein,  sticking  together.  .\.fter 
wasliing  them  with  tepid  wafi^r,  he  put  them  in  a 
hatching-box,  and  in  <lue  time  about  twenty  young 
larvae  made  their  appearance.  Could  the  same  thing 
not  be  done  when  capturing  a  poor  ?  of  a  rare 
species?  —  {Brookl.  enl.  hoc;  nifctinrj  Feb.  .1.)     |392 

VERTEBRATES. 

Relation  of  spinal-cord  nerve-cells  to  fibres 
in  the  spinal  nerves. —  A  careful  enumeration  of 
the  large  '  motor  cells  '  in  the  anterior  cornua  of  the 
spinal  cord  of  the  frog,  and  of  the  number  of  nerve- 
fibres  in  the  anterior  and  posterior  roots  of  the  spinal 
nerves,  has  been  made  by  Hirge.  He  finds  that  there 
are  just  as  nuiny  motor  cells  in  the  cord  as  fibres  in 
the  .interior  roots,  and  that  in  regions  where  the  fibres 
joining  the  cord  are  numerous,  the  motor  cells  are 
proportionately  increased  in  number.  When  an  in- 
dividual shows  some  abnormality  in  tiie  distribution 
of  nerve-fibres  between  its  anterior  roots,  a  corre- 
8[H>nding  irregularity  is  found  in  tlie  cells  of  the  an- 
terior cornua.  It  is  therefore  almost  certain,  that 
each  motor  nerve-fibre  lias  its  own  single  nerve-cell 
as  its  central  oi^an,  and  that  these  cells  lie  in  the 
spinal  cord  near  tlie  level  nt  which  tlieir  fibres  join 
it.  As  the  frog  grows,  the  number  of  nerve-cells  in 
the  anterior  horns  of  the  gray  matter,  and  the  number 
Uf  fibres  in  the  anterior  spinal  roots,  Increases,  proving 

continued  development  of  motor  cells  and  motor 
'■fibres  OS  the  muscles  increase  in  mass. 

In  any  given  specimen  llie  fibres  in  the  sensory 
roots  arc  mure  numerous  than  tliose  in  the  motor. 
The  sum  of  the  fibres  in  the  anterior  and  posterior 
roots  of  a  spinal  nerve  is  equal  to  the  number  of 
fibres  in  the  comnion  trunk  formed  by  their  union 
beyond  the  ganglion  of  the  posterior  root.  Hence,  in 
traversing  its  ganglion,  llio  sensory  root  eiperiencea 
no  increase  or  diminution  in  the  number  of  its  nerve- 
fibres.  —  (ihi/foiV  vlrc/iir.,  lS82,4;j.i.)    H.  N.  M.    [393 

Irritability  of  motor-nerve  cells  in  the  spinal 
cord. —  If  parts  of  the  spinal  cord  of  the  frog  be 
cut  or  pricked,  tetanus  occurs  in  certain  groups  of 
muscles.  Such  tetanus  does  not  follow  cutting  or 
pricking  a  nerve-trunk.  Working  with  special  appa- 
ratus, and  witli  methods  making  it  possible  to  as- 
certain exactly  what  part  of  the  spinal  cord  was 
pricked,  Birge  finds  that  in  the  region  of  the  spinal 
cord  from  which  the  sciatic  plexus  originates,  the 
insertion  of  a  needle-point  only  causes  tetanus  (with 


rare  exceptions)  when  the  needle  ha'<  passed  through 
the  region  of  the  gray  matter  in  which  the  motor 
cells  He.  Pricking  the  gray  matter  elsewhere  has  no 
effect  on  the  muscles,  or  only  causes  a  '  twitch  '  In- 
stead of  a  tetanic  contraction.  He  concludes  tliat  the 
motor  cells  arc  capuliie  of  direct  mechnnii-al  stimu- 
lation, and  that  a  tiiomentary  stimulus  throws  them 
into  a  state  of  .ictivity  which  la.'^ts  longer  than  the 
application  of  the  stimulus.  As  his  previous  work 
(see  S'Xi)  had  made  it  pretty  cerUiin  that  each  motor 
fibre  ended  in  one  deliiiite  motor  sjiinal  cord  nerve- 
cell,  he  concludeji  that  any  nonnal  stimulus  (volun- 
tary or  reflex),  acting  in  the  ordinary  working  of  the 
body  on  the  motor  cells  of  the  spinal  cord,  will,  no 
matter  how  transient  It  may  be,  cause,  not  a  twitch, 
but  a  tetanic  muscular  contraction  of  longer  or 
shorter  duration. —  ( OuBoii'  .^rcWc,  ll?S2,  481.) 
n.  N.  M.  [394 

Influence  of  respiratory  movements  on  ar- 
terial pressure.  —  In  a  previous  work  .Seiiwciiilicrg 
had  bliown  that  in  dogs  tlie  normal  respiratory  varia- 
tions of  arterial  jiressure  disjippeaix-d  upon  cutting 
the  phrenics.  He  concluded  that  the  variations  were 
due  to  changes  of  intra-abdominal  pressure,  depend- 
ent on  diaphragmatic  contractions  and  relaxations. 
If  t\\H  be  so,  the  respiratory  curves  of  arterial  press- 
ure ought  to  disappear  even  with  intict  plircnics,  if 
all  circulation  througii  the  alHloniinal  arteries  be  pre- 
vented: this  Schweinberg  finds  to  be  the  case.  When 
the  lliomcic  aorta  is  lied  above  tlie  iliaphragm  through 
an  opening  made  in  the  back  of  the  thorax  with 
care  to  leave  the  pleurae  intact,  then,  unless  the 
breathing  becomes  forced  and  abnormal,  all  the  res- 
piratorv  variatlcms  of  arterial  pres.«ure  cease.  — 
lArch.'j'ur  iiliysioL,  ISS-J,  ^,4(1)     ii.  n.  M.  [395 

The    fatigue    curve    of    striated    muscle.  —  A 

short  pajicr  on  this  subject  by  Valentin  contains  as 
its  chief  novelty  the  fact  that  repealed  feeble  exer- 
cises of  functional  activity  by  a  frog's  muscle  through 
which  no  blood  is  circulating  aid  in  restoring  the 
fatigue<l  organ,  so  that  subse((uent  contractions  be- 
come more  powerful.  —  {I'j'lwj.  arch.,  xzix.  500.) 
II.  N.  M.  [396 

Birds. 

Q«rminal  disk  of  birds.  —  Gasser  has  published 
an  article  containing  several  matters  of  interest.  He 
first  supplements  his  previous  observations  on  the 
neurenterie  canal,  and  reviews  Kupller's  work.  Ho 
still  maintains  that  In  birds  "the  primitive  groove 
first  becomes  distinct  on  the  anterior  part  of  the  primi- 
tive streak,  and  there  becomes  deepest;  this  deepest 
p.irt  cohresponds  to  the  spot  where  in  many  binl  em- 
bryos the  perforation  of  the  neurenteric  canal  subse- 
quently occurs."  He  then  p.a.sses  to  the  consider.ition 
of  Koller's  investigations,  whose  conclusion  is,  that  the 
primitive  streak  is  normally  preceded  by  a  'gichel' 
(a  crescent-shaped  thickening  of  the  inner  germ  layer 
on  the  edge  of  the  area  pelliicida).  Oil  the  contrary. 
Gasser  maintains  that  the  '  rimduiul»t  '  In  thicker 
behind  than  in  front,  and  the  thickened  portion  may 
present  sometimes  in  surface  views  the  figure  of  n 
crescent,  and  that  a  itichel  as  a  structure  distinct 
from  the  randwulst  is  not  proveil  by  Koller  to  exist. 
■  Further  Gasser  argues  against  Koller's  assertion  thaf. 
the  primitive  streak  grows  forward  out  of  the  sup- 
posed jrfcAel ;  and  he  declines  to  admit  any  morphologi- 
cal Importance  for  the  groove,  wliich  is  occasionally 
found  in  the  randwulxi  (Koller's  .lichel),  and  upon 
which  Koller  l.iys  such  stress.  Next  follows  a  brief 
notice  of  Balfour  attd  Deighton's  paper.  The  remain- 
der of  the  article  is  occupied  by  the  author's  own 
recent  Investigations  on  the  chick,  goose,  and  dove. 
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conceriilric  the  origin  of  tlie  pritnilive  streak.  In  a 
»erles  of  Hvu  chlck-embryns,  5-Hj  hnurs  incubation, 
llie  fir^l.  iinpiirlant  Jcvelcjpnienl  noted  was  in  liie  cn- 
totlerra,  which  in  the  fnmt  p.-\rl  of  the  area  pelluciiln 
reinnlTiH  thin,  while  in  the  posterior paptit  is  thiclient.'d, 
until  at  the  edge  of  the  opnca  behind  it  is  five  or  six 
layer*  of  celN'thick.  In  the  next  stage  tliere  is  a 
short  primitive  streak  (but  witliout  its  ceplialic  pro- 
cess) witliin  tlie  area  iifltucidn,  and  fonned  essentially 
by  the  thickened  outer  perin-laycr.  The  inner  layer 
now  includes  both  niesoderniic  and  entoderraic  ele- 
meuLs,  and  does  not  correspond  to  the  dehnite  ento- 
derm of  later  stages.  Around  the  edge  of  the  eer- 
minal  disc  the  upper  layer  bends  over,  and  is  united 
with  the  inner  layer;  the  bend  marks  the  germinal 
wall  and  later  rundwnUit,  wliich  is  thickened  poste- 
riorly, forming  Roller's  sichel,  which  i*  not  a  distinct 
structure.  The  inner  layer  forms  one  mass  with  the 
germinal  wall,  and  it  is  probable  that  the  latter  fur- 
nishes the  cells  to  thicken  the  former.  The  thickening 
of  the  inner  layer  may  be  best  interjireted  as  a  step 
toward-j  the  formation  of  the  mesoderm.  Gasseralso 
reports  in  detail  his  observations  on  the  goose  and 
rlove.  Unfortunately  the  memoir  is  without  plates, 
uid  contains  no  summary  of  the  author's  concln}ions. 
—  {Arch.  /.  anal,  phyriol.;  anat.  ahth.,  1882,  ."150.) 
c.  H.  M.  [397 

Colors  of  feathers. —  In  continuation  of  previous 
conimiinii'ations  Dr.  Hans  Gadow  discusses  the  colors 
which  are  not  the  result  of  pigments:  blues  he  con- 
siders to  be  the  result  chielly  of  a  series  of  fine  lines 
on  the  walls  of  the  prism  celU;  greens  as  the  result, 
most  often,  of  decomposition  of  light  from  a  yellow 
pigment;  metallic  feathers  are  considered  to  work  on 
the  simple  principle  of  a  prism.  —  {Proe.  zooL  soc. 
Lond.,  1882,  ill.)    j.  a.  j.  [398 

Mammal  B. 

ITotochord  of  mammals.  —  Strahl  in  the  paper 
above  noticed  showed  that  the  neurenleric  canal 
appears  In  the  anterior  end  of  the  primitive  streak, 
and  that  its  wall  Is  concerned  in  the  formation  of  the 
notochord.  His  observations  refer  to  lizards.  Lie- 
berkiihn  has  found  a  caiinl  in  guinea-pig  embryos, 
which  occupies  it  similar  position,  and  le.tds  to  the 
formation  of  the  nolochord  (c/ion/a  doraali:!):  This 
canal  is,  therefore,  probably  homologous  with  that 
of  lizards,  nltliough  it  is  developed  in  the  interior  of 
the  mesodenn  witliout  coiiiuHition  with  the  ectodenn. 
Lleberkiihn's  views  on  the  early  development  of 
mammals  may  be  summarized  as  follows:  After  the 
complelion  of  segmentation,  lluid  accumulates  Ix'- 
tween  the  outer  cell  l.i.ver  and  the  inner  cells  in  such 
manner  that  the  latter  finally  mark  out  the  embryonic 
disk,  which  aecorillni;ly  consists  of  the  outside  cov- 
ering of  llaltened  cells  (ecloderni),  and  the  inner 
layers  of  rumd  yolk  cells  (entoilertn).  The  entoderm 
then  grows  on  all  sides,  and  becomes  thinner.  The 
flattehine-out  of  the  ectoderm  is  evidently  a  rather 
complicated  process,  which  Lieberkiihn  tries  to  eluci- 
date, following  Balfour  (Com;),  rmhryol..  ii.  181,  182). 
yext  iippesii-s  the  mesodenn,  b«'fore  the  primitive 
»ii'  iiesvislble.     The  cells  of  the  middle  l.iyer 

II)  en  the  two  primitive  layers,  at  first  at 

iIk    I-- r  end  of  the  disk.     They  are  certainly 

diTlvi'il  in  part  from  the  ectoilerm,  and  very  proba- 
bly in  part  also  from  Die  entoderm,  since  in  the 
region  of  the  primitive  streak  the  three  layers  are 
not  llmitml  one  from  another.  Yet  at  first  the  nieso- 
d>  1  'ts  in  the  mole  as  a  simple  layer  of  cells 

b.  ••-  and  ectoderm.     The  primitive  streak 

l>  ».  Jiing  of   the   mcsoilerin,   ami   tenninates 

luilrriorly  In  a  special  thickening  known  as  the  cepha- 


lic process.  This  appears  in  guinea-pigs  tin  the  thir- 
teenth day.  The  mesoderm  in  the  process  is  entirely 
separated  from  the  ectodenn.  which  rises  in  a  slight 
convexity  over  it.  The  passage  of  the  adherent 
(mesodermic)  primitive  streak  to  the  free  'process' 
is  known  as  Hensen's  knot,  it  being  marked  later  by 
a  sliglit  enlargement.  The  process  grows  forward; 
and  at  the  time  it  reaches  the  dark  edge  of  (he  disk 
a  lonaitudinal  canal  appears  in  the  midst  of  11,  short 
at  first,  but  rapidly  elongating.  The  eaiial  subse- 
quently breaks  through  into  the  entoderm;  the  open- 
ing gradually,  but  irregularly,  extends  the  length  of 
the  ean.al,  which  thus  becomes,  as  il  were,  a  trough 
or  furrow  in  the  dorsal  wall  of  the  entoderm.  The 
cells  of  the  canal  are  cylindrical  and  high;  the  fur- 
row flattens  out,  and  Its  wall  then  appears  a  constit- 
uent part  of  the  entoderm.  This  stage  has  been 
seen  by  previous  observers.  By  the  time  the  canal  is 
openetl  about  to  the  middle  of  the  germinal  disk,  the 
fonnatlon  of  the  medullary  groove  begins.  In  the 
next  stage  Hensen's  knot  is  relatively  nearer  the  pos- 
terior end  of  the  disk.  The  protovertebrae  appear. 
By  the  time  there  are  four,  the  chordal  canul  contin- 
ues to  grow  backward  in  the  primitive  streak  in  the 
s.ime  matmcr  as  at  first ;  but  at  the  posterior  end  the 
difTerentiatlon  of  the  chorda  no  longer  precedes,  but 
follows,  that  of  the  medulla  and  inl<'stlne.  The  man- 
ner in  which  the  nolochord  becomes  finally  separ.iled 
from  the  entoderm  has  been  nccurntely  dcscrilx'd  In 
other  publications.  (The  author's  text  and  plates  are 
arranged  in  Inexcusable  confusion.  Those  who  wish 
to  n'ad  the  original  are  counselled  to  begin  with  a  care 
ful  stuily  of  the  exjilanation  of  the  plates.)  —  {Arch, 
anat.  phyxiol.;  anaU  abth.,  1882,  lilKK)    c.  s.  m.    [399 

Foetal  envelopes  of  Chiroptera. —  .According  to 
Robin,  the  foetal  envelopes  of  the  Pliyllostomidae  re- 
semble rather  those  of  the  rodents  than  of  other  Chi- 
roptera.—  {Vomptes  reiidHX.  Dec.  2il,   181*2.)     c.  R.  M. 

[40O 

The  evolution  of  deer-antlers,  and  atavism  in 
the  hog-deer.  —  A  pair  of  antlers  of  tin'  hog-ileer 
(Axisporcinus)  is  described  by  .1.  Cockburn,  in  which 
the  left  horn  bears  live  tines.  The  first  two  are  nor- 
mal; the  third  is  bent  inward  and  backward;  the 
fourth  and  fifth  correspond  somewhat  closidy  to  the 
•royal '  and  'sur-royal  of  the  Wa|iiti  (A  lees  canaden- 
sis). Caton's  opinion  that  such  unusual  forms  arc 
due  to  accident  is  not  concurred  in,  the  present  and 
other  similar  cases  being  explained  by  atavism. 

Garrod's  law.  accorrling  to  wliich  the  typical  antler 
consists  of  a  bifurcated  tn-am,  with  a  brow-aiitler  near 
(he  base.  Is  set  aside  in  favor  of  Dawkin's  theorem, 
which  Is  recast  in  the  following  words:  "  The  devel- 
opment of  the  antlers  of  individual  species  of  cervines 
is  a  recapitulation  of  the  history  of  the  development 
of  antlers  in  the  group."  The  typical  or  priracTal 
antler,  according  to  Cockburn,  is  a  simple  spike, 
"capable  of  extensive  furcation,  reduplication,  arrest 
and  redundancy  of  growth  in  parts."  An  attempt  Is 
made  to  explain  the  form  of  the  antlers  of  various 
siiccies  of  deer  aceordlng  to  this  theory.  —  {Joiirn. 
Asiat.no':.  lUn'Kil,  Ii..  18.S-.>,  44.)     f.  w.  T.  (401 

Behavior  of  the  American  flyiiig-sqiiirTel  in 
confinement  —  Mr.  F.  K.  King,  who  kept  three 
young  flying-s(|uirrels  {Seiurupteru-i  vnlucrlla)  in  con- 
finement for  several  months,  gives  an  intcn.'sling  ac- 
count of  their  actions.  They  were  strictly  nocturnal, 
assuiiiing  an  especially  playful  moo<l  at  li>.4^i  p.m. 
and  .'}.;!il  a.m.,  which,  in  each  ease,  lasted  an  hour  or 
more,  ^\^lell  on  the  wing,  and  just  prior  to  alighting, 
the  fore-limbs  were  made  to  vibrate  a.-  If  in  tine  tliglit. 
One  of  the  specimens,   having  broken  a  hind-leg, 
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slronRly  objected  to  the  gpllnta  which  were  applied, 
and  ml  them  loose  at  once;  but  .noon  after,  Itsiibniitied 
to  the  Injatiiient  a  second  lime  with  Riuce,  and  made 
noefforlto  free  himself.  Xiits  were  tlie  favorite  food; 
but  .itiimal  food  was  uot  always  rejected.  Acorns, 
Wlien  first  ofifured,  aroused  remarkable  emotion,  and  an 
effort  Wh9  made  to  bury  them.  After  they  were  adiled 
to  the  menu,  nil  other  nuts  were  rejected,  except  li.izel- 
nnts.  The  .squirrels,  when  taken,  were  too  young  to 
have  hail  any  experience  In  storiii!;  nuts.  The  chief 
pet  did  not  fail  to  recognize  Mr.  King  after  an 
absence  of  three  months.  —  {Amer.  nai.,  1883,  36.) 
r.  w.  T.  [402 

Taxonomy  of  the  hoofed  quadrupeds.  —  K.  D. 
Cope,  takiiiu  cognizance  of  both  livins;  and  extinct 
forms,  emphasi/.c*  tlie  taxonomic  value  of  the 
arransement  of  the  carpal  and  tarsal  bones.  He 
recogni;;es  the  following  orders  and  suborders: 
Taxeopoda,  includin!j  siiborder/t  Hyracoidea  and 
Pondylarthra;  Prohoscldea.  Including  suborders  Pro- 
boscidea  and  (probably)  Toxodontia;  Aniblypoda, 
Including  suborders  raiitodontannd  Dlnocerata;  aiul 
Diplartbra  (equals  Ungulnta  of  most  writers),  In- 
cludinj;  siiborder-i  Perissodactyla  and  Artiodaclyla. 
The  forms  in  which  the  two  rows  of  carpal  and  t.ir- 
sal  boiiea  do  not  alternate  are  mostly  extinct,  while 
those  In  which  they  do  alternate  have  endured. 
The  Perissodactyla  and  Artiodactyla,  as  well  as 
the  Prohoscldea,  are  regarded  a.s  descendants  of  the 
Taxeopoda,  representing  different  branches  of  that 
order. —( Proc.  Amer.  phUo«.  ■  soc,  xx.,  1S82,  2."JS.) 
F.  w.  T.  [403 

A  mole  pursues  an  earth'vrorm  to  the  surface 
of  the  ground,  anil  ilragi  it  below  (K.  Lang). — 
(ZrtSfo£/{st(3),  vll.  7(J.)    P.  w.  T.  1404 

ANTHROPOLOOT. 

Michluobo  Maclay's  travels.  —  Our  readers  will 
recall  the  charming  letters  we  u.sed  to  read  a  year  or 
two  .tgo  from  this  distinguished  traveller,  and  will 
be  pleased  to  learn  that  ho  has  resuuicil  tlic  publica- 
tion of  his  researches  by  a  series  of  lectures  before 
the  Russian  geographical  society.  He  has  brought 
home  from  New  Guinea  and  the  Malacca  peninsula 
both  objects  and  drawlnss  ilKtslrativc  of  the  person, 
dre.-is,  implements,  dwellings,  activities,  social  life, 
and  religion  of  the  natives. 

The  natives  of  the  north-west  coast  are  at  the  low- 
est st-age  of  culture.  Before  Mr.  Maclay's  visit,  they 
used  oidy  implements  of  stone,  bone,  and  wood,  and 
knew  not  how  to  make  fire.  They  do  not  bury  their 
dead,  but  place  the  corpse  in  a  sitting  position,  and, 
having  covered  it  with  palm-leaves,  ilry  it  by  means 
of  fires.  There  is  but  one  race  of  Papuans,  those  of 
the  interior  belonging  to  the  same  race  as  those  of 
the  co.ist.  Both  dolichocephalic  and  hrachycephallc 
crania  have  their  representatives  among  the  purest 
Papuans  of  the  Malay  coast;  the  transversal  diame- 
ter of  the  P.ipuan  skulls  varies  from  62  to  8*1  per 
cent  of  the  length.  The  clustered  hair  c)fien  insisted 
on  by  many  writers  does  not  exist  among  Papuans, 
not  even  among  children.  Furthermore,  the  size  of 
the  curls  is  no  criterion  of  distinction  between  the 
Papuans  and  Negritos.  Tlie  method  of  race  mixture 
is  very  well  explained  in  the  trafHc  in  girls  carried  on 
between  Celebes  and  New  Guine.A.  Al  Port  Mareshy 
(Anapnata)  on  the  soullun-n  t;oast,  a  mixture  of  Poly- 
nesian blood  among  the  Papimns  was  noticed.  These 
Metis  have  a  lighter  skin  ami  uncurled  hnir,  and 
practise  tattooing.  The  women  t.iltoo  themselves 
from  the  forehead  to  the  feet,  and  often  shave  the 
head  to  tattoo  it.     The  men    are   marked  only  to 


exhibit  some  of  their  exploits.  Mr.  Maclay  made 
five  vlsit.s  to  New  Guinea,  and  the  full  account  of  his 
work  will  be  eagerly  looked  for. 

In  a  subsequent  comniunlc.it ion  Mr.  Maclay  re- 
ported his  extended  travels,  full  of  most  valuable 
information,  in  the  Malay  peninsula,  and  among  the 
Islands  of  Malaysia,  Micronesia,  and  Melanesia,  aa 
well  as  in  Australia.  —  (  ^'aturr,  Dec.  7,  21. )         [405 

Documentary  history  of  New  York.  —  Those 
who  have  had  occasion  to  study  the  Indians  of  eastern 
United  States  during  the  colonial  period  will  recall 
the  iiivalnahle  help  they  receiveil  from  the  ten  pon- 
derous volumes  of  the  Documentary  history  of  New 
York,  complied  by  Mr.  O'Callahnn.  It  is  not  to  these 
that  we  wish  to  recall  attention,  but  to  the  thirteenth 
volume  of  the  series,  just  received,  containing  docu- 
ments relating  to  the  history  and  settlemenls  of  the 
towns  along  the  Hudson  and  Mohawk  rivers,  from 
ItWO  to  1094,  and  also  illustrating  the  relations  of  the 
settlers  witli  the  Indians,  translated  and  edited  by  B. 
Femow,  keeper  of  the  historical  reconls.  The  work 
Is  prefaced  by  a  letter  from  Joseph  IJ.  Carr,  secretary 
of  slate,  and  concludes  with  an  appendix  by  Dr.  J.  G. 
Shea,  being  an  extract  from  the  narrative  of  llie  cap- 
tivity of  Father  Isaac  Jaqucs,  among  the  Mohawks 
in  11342  and  l(U:i.  A  complete  table  of  contents  and 
a  good  index  leave  nothing  to  be  desired  in  the  way 
of  perfecting  the  volume.  — J.  w.  r.  [406 

Urgent  need  iu  anthropology.  —  Mr.  William  L. 
Distant  writes  to  Nature,  tlhit,  while  zoology  and 
geology  have  each  a  yearly  '  record,'  anthropology 
still  remains  without  that  aid  to  its  propter  ail v.ince- 
ment.  The  bibliographies  of  the  German  publica- 
tions, and  of  Prof.  O.  T.  Mason  in  the  MaturalM,  ore 
referred  to.  It  would  be  well  for  those  intereste<l  in 
such  matters,  while  waiting  for  a  more  systematic 
annual  test,  to  ke<^p  a  close  lookout  for  the  Recur. 
(Tanlliropologie,  the  more  exten<le<l  hildlography  of 
American  anthropology  by  Mr.  Mason,  In  the  Smith- 
sonian Annual  Report,  and  especially  for  the  Index 
mcilicus,  published  in  Washington.  In  the  last-named 
periodical,  under  the  words,  'biology,'  'physiology,' 
'  craniology,'  and  '  anthropology,'  will  be  found  the 
titles  of  almost  all  the  best  productions  upon  anthro- 
pology. —  (.Yiidirc,  Nov.  ;iO.  1!<)S2.)     J.  w.  p.         [407 

CannibaUsm  iu  New  England.  —  Mr.  Henry  W. 
Haynes  has  discovered  evidences  of  this  horrid  cus- 
tom on  the  coast  of  Maine.  The  shell-heaps  of 
Mount  Desert  and  vicinity  yield  the  evidence;  and 
the  people  who  practised  the  eating  of  their  fellow- 
mortals  were  the  ancient  al)origincs.  The  author 
cites  other  writers  as  witnesses  to  U\e  fact.  —  {froe. 
hoaton  toe.  nat,  ItM.,  xxii. )  [408 

EARLY  INSTITUTIONS. 

Universities.  —  In  a  rectorial  address  to  the  stu- 
dents at  Abenleen,  Alexander  Bain  describes  the 
history  of  tuiiversities  and  the  university  Ideal.  It 
is  interesting  to  read  this  in  connection  with  the 
address  of  Dr.  Behrend  at  Greifswald,  In  the  JJeuUche 
rumUchnu  of  hist  December.  —  {Pop.  ac.  monthly, 
Feb.,18S3.)     I),  w.  II.  [409 

The  early  Germans. —  R.  Schroder  sums  up  the 
conclusions  of  Louis  Krhardt,  Aclteale  yermnnlnche 
utaulenblUlunn  (Leipzic,  1870),  as  follows:  1°,  Ger- 
niaidc  origin  of  the  Norvil,Trevlrl,  and  other  Belgic 
pco])le5;  '2°,  many  small  kingdoms  {jxi'it}  among  tlie 
Germans;. 3°,  c.ich  kingilom  governed  by  a  king  and 
senate  of  a  hundred  members  {ceiitptii  rx  plvlie  comj- 
ten);  4^.  the  /mi/l  of  (,'aesar  and  Tacitus  must  not  be 
confounded  with  tlie  laterhuiulreds.  — (//m(.  zrilnrhr.. 
0  heft,  188^)    D.  w.  a  [410 
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Statistics  of  population.  —  Dr.  H.  Pa&sche  writes 
regArdifis;  the  popul.ilion  of  tlio  cities  of  wostcrn  Eu- 
ropp  ilurlii!;  ilit-  middle  ages,  that,  even  as  late  as  the 
seventeenth  century,  no  regular  estimates  of  popula- 
tion were  made.  Nobody  cared  for  statistics  of  this 
sort:  coiiaequeutly  there  is  a  gap  >n  our  knowledge 


of  evouomic  and  social  life  of  those  times,  which  nn 
only  be  filled  up  by  reasoning  from  incidental  items 
in  town  anil  city  records.  The  writer  lakes  iip  the 
history  of  Koslock  in  tlie  fifteenth  and  sixteenth  cen- 
turies, and  shows  how  this  may  be  done.  —  (Jahrb. 
nat.-dkon.  HtiiHH.,  Nov.  15,  1882.)     D.  w.  B.  [411 
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GOVERNMENT  OBOANIZATIONS. 

Gout  and  g«od«tio  anrrsy. 

Jiecenl  daep-sea  tounilinija  of  unitxual  depth.  —  In 
the  prosecution  of  recent  deep-sea  soundings  off  the 
West-Indian  islands  by  the  U.  S.  steamer  '  HIake  ' 
(Lieut.-Comilr.  W.  H.  Brownson,  U.S.N.,  command- 
ing), for  the  purpose  of  ascertaining  the  extent  of  the 
continental  plateau  and  the  border  of  the  oceanic 
basin,  some  extraordinary  depths  have  been  reached, 
and  successfully  measured  by  the  method  of  wire- 
sounding;  tlic  specimen-cup  and  tliermQmeters  hav- 
ing been  brought  up  from  depths  exceeding  five  miles. 

The  following  extrict.s  from  the  report  of  Lieut. - 
Comdr.  Brownson,  .iddresseil  to  Prof.  J.  E.  Ililgard, 
auperintendent  of  the  survey,  will  be  of  general  pub- 
lic interest.  It  is  written  from  .St.  Thomas,  under 
date  of  Jan.  i"!),  188;3. 

"I  enclose,  herewith,  approximate  t>ositions  of 
soundings  taken  on  lines,  first,  from  Mariguana  to 
Ocean  plateau,  thence  down  through  Turks  inland 
passage  to  coast  of  Hayti,  —  second  line  from  .Samana 
promontory  to  Navidad  bank,  —  and  thence  out  to 
Ocean  plateau.  .  .  .  From  an  inspection  of  the  chart 
to  the  northward  of  this  isl.iod,  in  connection  with 
the  re.suit  obtained  by  me  on  last  line,  and  the  sound- 
ings taken  by  Sir  George  Nares  in  the  '  Challenger,' 
I  thought  it  more  than  probable  that  the  deep  water 
found  by  him  (3,875  fathoms)  would  extend  to  the 
westward.  .  .  . 

"On  the  27th  inst..  In  lat.  19°  40*  50",  long.  Oflo 
23'  40".  seventy-one  miles  west  of  '  Challenger's  ' 
greatest  deptli,  with  long  rolling  sea,  fresh  trade- 
winds,  with  frequent  squalls  of  wind  and  rain, 
souuded  in  •(..'iOl  fathoms.  In  reeling  in,  cross-heads 
of  sounding-machine  showed  great  strain  on  wire:  so 
aliipped  cranks  to  assist  reeling-engine  over  the  cen- 
tre to  prevent  sudden  strain  on  wire;  and,  by  using 
every  care  to  ease  the  strain,  we  succeeded  in  re- 
covering the  soun<ling-rod  and  thermometer.  The 
bottom  was  brown  ooze;  tem[>eralure  'M^'^  F. 

"Fifteen  and  a  half  miles  south-east  of  the  latter 
station  sounded  again  in  4,32:i  fathoms,  bottom  of 
two  layers  of  ooze,  brown  on  top,  with  under-strata 
of  gray;  temperature  .10°.  When  the  wire  was  nearly 
In,  the  reel  showed  signs  of  being  cmshed,  cracking 
iu  several  places;  but  fortunately  it  did  not  give  way. 
With  the  last  sounding,  two  botlom-tlieriiiomeiers 
were  sent  down,  —  a  Miller  Casella  No.  49,406,  and  a 
Tagllabuo  No.  531.  The  latter  came  up  crusiied  by 
the  excessive  pressure.  The  reading  of  the  Miller 
Casella  1  have  no  reason  to  doubt. 

"I  doubt  it  the  sounding  machine  and  wire  has 
ever  before  siicees'^fuUy  «illi»tood  so  great  a  strain. 

"In  tlie  soundings  taken  by  Capt.  Belknap  in  the 
Pacific,  In  no  case  that  I  can  find  were  the  sounding- 
ro<l  and  bottom-thcrmomet«r  recovered  in  over  4,350 
fathoms. 

"  In  the  second  sounding,  the  wind  had  freshened 
considerably,  and  there  was  a  short  ugly  sea  in  addi- 
tion to  the  long  swell." 


Qeologioal  nrvey. 
The  Grand  Canon  Group.  —  Marble  Caflon  and  the 
Grand  Caiion  constitute  together  a  continuous  gorge, 
through  which  the  Colorado  river  courses  for  250 
miles.  The  walls  of  the  gorge  are  not  sheer  preci- 
pices, but  are  terraced  on  a  grand  scaler  the  succes- 
sion of  platforms  and  cliffs  being  determined  by  the 
succession  of  strata,  which,  for  the  most  part,  lie  hori- 
zontal. The  top  of  the  wall  is  everywhere  upper 
carboniferous;  and  thence  downward  for  about  4,000 
feet  there  is  a  nearly  uniform  system  of  paleozoic 
rocks,  conformable  in  dip.  The  princip.il  memlier 
of  this  conformable  series  is  so  massive  that  the  cllS 
formed  by  it  is  unscalable  at  nearly  all  points;  so  that 
almost  the  only  access  to  the  depths  of  the  gorge  has 
been  by  boats.  In  Major  Powell's  first  exploration 
of  the  Colorado,  he  discovcied  at  the  hea<l  of  the 
Grand  Cation,  where  the  gorge  is  deepest,  a  system  of 
inclined  rocks  which  had  been  greatly  eroded  before 
the  deposition  of  the  conformable  series.  These  un- 
conformable rocks,  which  he  named  the  Oraml  Cotton 
Group,  rest  in  turn  upon  sciilstose  and  granitoid  rocks 
having  the  general  facies  of  the  archean.  The  diffi- 
culties of  the  voyage,  and  especially  the  exhaustion 
of  supplies,  rendered  it  i'mpo.osibie  for  him  to  make 
extended  search  for  fossils;  and.  in  lack  of  paleonto- 
logic  evidence,  he  assigned  the  Grand  Cafton  Group 
provisionally  to  the  Silurian,  and  referred  the  whole 
of  the  conforming  series  above  it  to  the  carboniferous. 
Mr.  Gilbert,  examining  soon  after  the  section  at  the 
lower  end  of  the  gorge,  discovered  no  unconformity, 
except  that  between  the  metamorphio  and  non-meta- 
morphic  rocks;  and.  finding  Criiziaiia  in  tlie  lowest 
member  of  the  unaltered  rocks,  he  referred  it  pro- 
visionally to  the  lower  Silurian.  He  named  this 
member  the  Tonto  Group.  Still  later  Mr.  C.  D.  Wal- 
cott,  making  a  careful  study  of  the  section  at  an 
intermediate  point,  discovered  an  unconformity  by 
erosion  above  the  Tonto,  and  at  the  same  time  ob- 
tained additional  fossils  which  served  definitely  to 
place  the  Tonto  in  the  Cambrian.  The  question  then 
arose,  whether  the  unconformity  by  erosion,  observed 
by  Walcott,  was  the  equivaletit  of  the  unconformity 
by  dip  observed  by  Powell.  If  it  was,  then  in  Powell's 
suction  the  Tonto  l.iy  immediately  above  the  archean, 
and  the  Grand  Caflon  Group  was  Cambrian.  If  it 
was  not,  then  the  Tonto  was  to  bo  found  at  the  base 
of  Poivell's  conforming  series,  and  the  Grand  Caflon 
Group  was  Pre-CambrTan.  For  the  sake  of  settling 
this  question,  and  at  the  same  time  of  exploring  the 
Pre-C'ambrian  rocks,  If  such  they  should  prove  to  be, 
Major  Powell,  i.TSt  autumn,  made  an  excursion  to  the 
locality,  with  great  difficulty  constructing  a  horse- 
trail  from  the  upper  plateau  to  the  brink  of  the  river, 
where  the-  rock*  are  best  exposeil.  He  found  the 
Tonto  at  the  base  of  tlie  upper  series,  and  thus  de- 
monstrated the  Pre-Cambrian  age  of  the  Grand  Caflon 
Group.  The  rocks  being  unmetamorphosed,  and  the 
series  having  a  lhiekn>'»9  of  more  than  ten  thousand 
feet,  there  is  great  reason  to  hope  th.it  tliey  will  prove 
fosslliferous,  and  thus  add  a  prefatory  chapter  to  the 
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ecological  reconl.  Mr.  VVnlcotl,  wlio  accompanied 
Major  Powell,  remained  on  llip  ground  to  scarcli  for 
fos»lls,  and  has  not  jet  comi>let<?d  his  examinatiun. 
If  he  discovers  them,  his  report  will  be  eagerly  re- 
ceived alike  by  geologists  aDU  biologists. 


NOTES  AND  NEWS. 

—  Professor  Felipe  Poey  of  Havana,  under  dale  of 
the  24th  of  January,  1883,  announces  that  the  Spin- 

ih  government  has  purchased  his  hhlhyolo<i'M  nitxina 
or  ^,000.  It  will  be  exhibited  in  the  exposition  In 
Amsterdam.  He  hopes  to  have  it  printed  in  Madrid. 
The  work  is  in  ten  volumes,  each  4^  by  oj  decimetres. 
'I'hi'y  r-oDlain  1,040  i)late9  of  fishes  of  every  period  of 
growth.  The  drawings  were  made  by  himnelf  from 
the  life.  Many  of  the  plates  occupy  three,  and  even 
■ix,  double  pages.  About  half  fill  only  one  single 
pn^  each. 

The  plates  represent  7.'i8  species  of  Cuban  fishes 
(l,;jOO  Individuals),  IH)  scales,  1)4  vertical  sections,  87 
entire  skeletons,  51  half-skeletons,  4:i  details  of  skele- 
tons, S.T  complete  visceras,  3"J  details  of  viscera*,  8 
entozoa,  120  miscellanea. 

—  The  addresses  at  the  memorial  meeting  last 
October  in  honor  of  ihi'  late  Prof.  W.  B.  Rogers,  the 
founder  of  the  Massachusetts  institute  of  technology, 
have  been  appropriately  published  by  the  Society  of 
arts  of  the  institute  in  a  separate  pamphlet.  An 
excellent  portrait,  apparently  from  a  photograph 
taken  about  five  years  ago.  reproduced  in  heliotypy, 
accompanies  the  pamphlet.  The  addresses  were  of 
unusual  interest,  and  well  illustrate  the  breadth  and 
catholicity  of  Professor  Rogers's  life.  Perhaps  the 
most  interesting  to  llie  Boston  audience  were  the 
remarks,  toward  the  clo^e  of  the  meeting,  by  Major 
Ilotchkiss  cif  Virginia,  who  spoke  of  his  earlier  life  in 
the  .Soutli.     We  quote  the  following  passage:  — 

**  All  rivor  the  iilatr  of  VirglnU,  even  now,  you  will  oodUdu- 
ally  meet  p«<jpli*  In  tbe  cuutiLr^- —  old  nivii  AUtl  old  women  — 
who  recollect  the  dtty»  when  rrofesnnr  IU>|ferti  drove  up  with 
hU  gl;;,  with  Levi.  Iiln  netcri>  ncrvitDt,  brtilitd  hlin  od  horacbnok, 
nccompanyinv  him  In  hU  tfeoloidcMl  rninble»  —  recollect  wllb 
pleiuuru  thftt  fumlllar  loctui-c  In  thi'  morning  from  tbe  door«tep; 
for  be  never  went  uwiiy  wllboiit  leavlnir  with  ench  one  that  he 
vlnlled  a  new  vision  uf  tliiit  which  Itefnre  they  bxl  aeen  with 
«cAlo«N-yi-«.  Ibiit  It  woM  bl»  dellxht  tu  unteiil,  fine  nf  the  beMl  ul 
our  living  ytriiclural  ko<jIo|{1mIb.  one  uf  Ituit  anme  ^cotcli-Irisb 
moe,  when  a  ntiKon-halreU  boy.  bciird  l*rofe««or  lto|^*r«  describe 
to  »  group  uf  lUlehcrB  one  of  Uie  KCitntl  iirchi**  of  one  of  VIr- 
fflnUV  muuntAlD  ningvvi,  when,  stooping  down,  like  Another 
frcttt  tracber,  he  wrote  lu  struclurv  lu  the  sand,  but  wrolo  for 
all  Umc.  .  .  . 

**  Tt  would  furnish  niaierlul  for  a  tlnirutur  study,  —  that  prlmAl 
geologlcAl  circle.  l.cvl,  tbe  negro  servlng-mnn,  was  In  It.  He 
booAme  Agi'ologlst.  lie  Icnrned  to  think  *•  his  master  thonghi. 
Aud  when  the  great  French  geologist.  tiniilHiny,  cauu'  to  visit 
Professor  nogiT-4  .  ,  .  Levi  dnive  Mm ;  and,  as  they  rode  through 
the  grand  sections  of  Appniacblun  slructiiri'  there  displayed. 
Levi  jptve  biro  le«sotls  In  .SmerlcAn  geology.  *  l>ts,  sar,'  snld  be, 
•we  caU  number  one.  Mighty  fine  rr»p  t;out-crop;i  ob  It  'long 
here.'  Fie  hod  so  well  learned  tbe  lesson  itnm  tbw  great  master 
of  AmorlCAn  gvutugy .  be  could  teach  It  to  Ihe  on«  of  Krench.*' 


—  The  international  geological  congress  at  Bologna 
In  I8S1  appoinl«l  a  commisiioii  to  propare  a  map  of 
Europe,  and  the  following  particulars  have  now  been 
agreed  upon;  the  topo!,'raphic  basis  will  be  prepared 
by  Kiepert,  and  piihlijhed  by  Relmer  &  I'o.  at  Ber- 
lin, but  with  French  wording.  It  will  consist  of  4l> 
sheets  on  a  scale  of  1 : 1,500,1100,  the  whole  measuring 
.3.72  by  3.36  metres.  Mountain  shading  will  be  omit- 
ted. l»00  copies  have  been  engageil  by  various  gov- 
ernments, and  thus  the  price  hits  been  brought  down 
to  the  reasonable  figure  of  100  francs.  Although 
some  six  years  will  be  needed  for  its  completion, 
those  who  wish  copies  are  reipicsled  to  subscribe  at 
once. 

—  The  Archaeologtcal  institute  of  America  now 
numbers  about  80  life,  and  220  annual  members,  and, 
besides  its  Reports  and  its  Papers  (of  two  series),  has 
commenced  the  publication  of  a  Bulletin,  the  first 
number  of  which  gives  a  statement  by  the  executive 
committee  of  the  work  of  Uie  Institute  in  1882,  as  far 
as  regards  the  undertakings  at  Assos;  a  report  by 
Mr.  Bandeller  on  his  investigations  in  New  Mexico 
in  the  same  year;  and  a  note  by  Mr.  Ludlow  on  a 
trrra-cotla  figurine  of  a  centaur  from  Cyprus,  inter- 
esting as  having  human  fore-legs  like  those  found  in 
the  sculpturings  of  the  epistyle  of  the  temple  at  A9«i>s 
by  the  expedition  of  the  institute.  Mr.  DiUcr.  we 
learn  from  the  committee's  report,  spent  the  greater 
part  of  his  vacation  last  year  in  continuing  his  studies 
of  the  geology  of  the  Troad. 

The  paper  by  Mr.  Bandeller  is  the  longest,  the  most 
Imiiortant,  and  of  the  largest  interest  to  scientlflc 
readers.  He  reaches  the  conclusion  that  tlie  present 
condition  of  the  Pueblo  Indians  is  not  their  original 
one,  but  has  been  largely  affected  by  contact  with 
the  whites,  ami  that  there  were  only  two  types  of 
aboriginal  architecture  in  New  Mexico,  —  "  the  many- 
storied  communal  house,  and  the  one-story  building 
of  stone.''  He  contrasts,  also,  the  'cacique'  of  to- 
day and  that  of  the  old  Spanish  authors. 

Interest  in  the  work  of  the  institute  will  be  in- 
creased by  tbe  timelier  publication  of  results  which 
the  establishment  of  the  Bulletin  will  permit. 

The  Cincinnati  society  of  natural  history  cele- 
brated the  birthday  of  Charles  Darwin  on  Feb.  23. 
Prof.  A.  G.  Welherby  delivered  an  address  ou  the 
Influence  of  Darwinism  tifion  science,  which  was 
followetl  by  an  exhibition  of  microscopes.  The  re- 
ception had  to  be  ])oslponed  from  the  12lh,  owing  to 
the  flood  in  Ihn  Ohio,  and  the  consequent  stoppage  of 
the  gas-works. 

—  In  the  article  The  glacial  theory  before  the 
Philailelphia  academy  (Sciksck,  p.  07),  the  statement 
occurs  that  "  the  greatest  snow-clad  elevation  In 
Greenland  Is  Washington  LaniJ."  The  auUior 
wishes  this  changed  to  "  the  greatost  snow-clad  ele- 
vation ill  thf  riyion  of  greate»t  cuUl  (the  w«sl)  la 
Greenland,"  t?ic. 
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THE  SPHEHE  OF  THE  UNITED  STATES 
GEOLOUICAL  SURVEY. 

Ever  since  the  establishment  of  the  U.S. 
geological  survey,  in  1879,  there  has  been  a 
qnestion  as  to  the  extent  of  the  territory 
Bubjcct  to  its  researches.  The  legislators 
who  framed  the  orgnnio  law  intended  to  maki.' 
thf  Held  of  investigation  co-extensive  with  the 
Unitetl  Stales ;  but  they  failed  to  employ  un- 
mistakable language  :  and  the  officer  on  whom 

volveil  the  interpretation  of  the  law  con- 
trued  '  national  domain  "  to  mean  only  those 
states  and  territories  in  which  are  public 
lands.  It  seemed  to  those  interested  in  the 
work,  that  this  restriction  was  unwise  ;  and  a 
resolution  to  remove  it  was  introduced  in  the 
next  Congress.  The  Mouse  acceded  without 
a  dissenting  voice,  but  in  the  Senate  the  cry 
was  raised  that  state  rights  were  being  invaded. 
A  (Kjlilieal  discussion  ensued,  and  the  proiM- 
sition  failed  to  reach  a  vote.  In  1882,  how- 
ever, the  paragraph  appropriating  money  for 
the  survey  was  so  altered  as  to  extend  its 
operations  to  the  whole  country ;  at  least,  so 
far  as  is  necessary  for  the  preparation  of  a 
general  geological  map. 

Under  the  authority  thus  grante<.i,  several 
new  woiks  have  been  initiatetl,  and  two  inves- 
tigations already  begun  have  been  carried  into 
new  territory.  Of  the  new  undertakings,  the 
most  irai)orlant  are  geographic.  Three  topo- 
graphic parties  and  one  triangulation  party 
were  sent  to  the  Appalachian  mountjitns  in 
North  Carolina,  and  adjacent  portions  of  Ten- 
nessee, Kentucky,  Virginia,  and  West  Vir- 
ginia; and  a  base-line  was  measured  in  Ar- 
kans.MS  as  n  first  step  toward  the  mapping  of 
thcOz;uk  mountains.  An  investig.'»ti(ui  of  the 
mcsozotc  strata  of  eastern  Virginia,  North 
Caixillna.  and  Maryland,  already  begun  by 
Prof.  Wiilluni  M.  Fontaine,  was  taken  up  by 
tho  survey  ;  and  a  beginning  was  made  in  the 
study  of  the  Orange  .Sand  of  the  Gulf  States. 
The  works  previously  instituted,  but  now  ex- 
tended to  new  ground,  were  the  study  of  the 
northiTH  drift,  by  I'rof.  T.  C.  Chaniberlin,  and 
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the  study  of  the  cop[)er-bcaring  rocks  of  the 
Lake  Superior  region,  by  Prof.  R.  D.  Ir\-ing. 
Tho  temporary  restriction  to  which  the  sur- 
vey was  subjected  led  to  a  free  discussion, 
not  only  of  the  constitutional  competence  of 
the  nation  to  investigate  the  mineral  resources 
of  the  states,  but  of  the  proper  functions  of  a 
scientific  survey-  endowed  by  the  government, 
and  of  the  relative  functions  of  national  and 
state  geological  surveys.  The  fact  was  de- 
veloped, that  the  directors  of  the  existing  state 
sur\ey8,  almost  without  exception,  favored  the 
establishment  of  a  national  survey,  but  that 
tho  wisdom  of  the  measure  was  questioned  by 
several  geologists  not  directly  connected  with 
stiite  work.  Tho  chief  grouiul  of  objection  ap- 
peared to  be,  that  the  local  interest  essential  to 
thorough  local  work  could  be  best  secured  by 
local  organizations  ;  the  chief  ground  of  snp- 
[lort,  that  the  wofk  in  each  state  must  develop 
scientific  problems  soluble  only  by  investiga- 
tions carried  beyond  the  lines  of  the  state. 
Those  who  recognize  Ijoth  these  considerations 
hope  that  the  inauguration  of  the  national  work 
will  not  be  followed  by  any  abatement  of  state 
work.  Certainly  there  is  ample  room  for  Iwjth  : 
and  a  national  survey  is  no  more  competent  to 
discuss  local  questions  than  are  state  surveys 
to  answer  those  of  a  general  nature.  With  a 
proper  ditlercntiation  of  function,  tliere  need  be 
no  more  overlapping  of  work  than  is  necessary 
to  promote  salutary  discussion.  So  far  as  in- 
dicated by  its  initial'work,  the  national  survey 
purposes  to  conlinc  its  attention  to  researches 
the  subjects  of  which  Ho  in  several  states,  nnd 
the  results  of  which  have  more  than  a  local  in- 
terest. Professor  Irving's  investrgalion  of  the 
copper-bearing  rocks  lends  him,  of  necessity, 
into  three  states;  nnd  Professor  Chamberliu's 
study  of  the  groat  moraine  marking  the  second 
division  of  the  glacial  eiMch,  has  earned  him 
and  his  assistants  into  thirteen  states  and  one 
territory.  The  scientitic  value  of  a  national 
organization  is  especially  illustrated  by  the 
latter  work.  While  Professor  Chamlicrlin  has 
had  the  advantage  of  a  great  body  of  published 
material,  he  nevertheless  owes  to  the  U.  S. 
survey  the  opportunity  of  trncing,  and  uniting 
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into  one  continiiotis  cliiiin,  soiue  three  tliou- 
saiiil  miles  of  terminal  moraine.  If  this  cora- 
prcheDBtve  view  had  been  possible  to  some 
geologist  twenty  j-ears  ago,  how  different  might 
be  the  literature  of  our  drift ! 


IMPROVEMENT  OF    THE   NATIVE  PAS- 
TU RE-LANDS   OF  THE   FAR    WEST. 

It  is  a  well-known  fact,  that  the  greater  part 
of  the  United  States  west  of  tlie  meridian  of 
Omaha  is  unfit  for  tillage.  Mere  and  there, 
there  are  strips  of  land,  which  have  a  larger 
rainfall,  that  may  be  lirought  under  the  plough  : 
and  along  the  rivers  tht-re  are  narrow  belts  of 
land  that  m.iy  Ik?  made  tillable  by  irrigation. 
A  portion  of  this  region  is  utterly  barren  ;  but 
a  large  pari  uf  it  —  probably  not  far  from  one 
million  square  miles  of  the  wliole  jirea,  or  an 
area  ntyirly  one  hundred  times  the  surface  of 
Mnssflchusetts  —  Iwars  a  scanty  crop  of  grasses. 
The  natural  use  of  this  region  is  already  recog- 
nized :  its  sole  worth  is  for- the  pasturage  of 
cattle  and  sheep.  Already  a  great  herding 
industry  has  been  created  in  this  region,  —  one 
that  has  an  imjwrtant  bearing  on  the  food-sup- 
ply of  this  country  and  of  Europe.  The  only 
limitation  on  the  gi'eat  extension  of  this  indnslry 
is  found  in  the  scantiness  of  the  herbage  and 
the  inadequacy  of  the  water-supply.  The  lat- 
ter evil  is  probably  remediable,  in  most  cases  at 
least,  by  wells  or  by  storage-reservoirs,  which 
shall  retain  the  abundant  waterfall  of  the  rainy 
season.  I  propose  to  offer  some  suggestions 
concerning  tJie  |)OHslbility  of  bettering  the 
herbage  of  fonige-plants. 

All  the  grasses  that  now  grow  in  that  region 
make  but  a  scanty  herbage.  I  am  informed 
by  stock-raisers,  that  the  btst '  ranges  '  require 
from  fifteen  to  twenty  acres  to  a  head  of  horned 
cattle,  and  that  from  this  unusual  gootlness 
the  '  ranges '  decline  in  value,  until,  in  many 
districts,  a  hundred  acres  is  required  to  supply 
a  l>east.  The  wide  extent  of  the  ranges  neces- 
sarj-  to  atlbrd  pasturage  to  herds  of  profitable 
numbers  makes  the  supply  «)f  water  more  dilH- 
cult  than  it  otherwise  would  be. 

It  seems  to  me  possible  that  the  pasturage 
of  this  region  might  be  materially  improved 
by  the  introduction  of  grasses  and  other  forage- 
plants  indigenous  to  regions  having  j.omething 
like  the  same  conditions  of  climate.  My  rea- 
sons for  hope  in  this  matter  are  substantially 
a.s  follows :  the  experience  of  settlement  in 
this  country  shows  that  the  grasses  are  more 
easiij'  feralized  than  an}'  other  of  our  do- 
mesticated  plants ;    several  of  them    show    a 


willingness  to  escape  to  the  wilderness ;  so 
that  there  is  hope  that  n  careful  selection  in 
various  lands  might  atlord  s<ime  other  species 
that  would  run  wild  on  our  dry  plains  an<l 
mountains.  Kuropcan  experiments  in  natural- 
izing grasses  have  been  fairly  successful,  aa  in 
the  case  of  grasses  to  protect  dunes  from  the 
action  of  the  winil. 

There  are  many  regions  in  the  world  where 
grasses  h.ive  developed  to  suit  just  euch  con- 
ditions as  we  have  <in  our  plains ;  and  in  some 
of  those  regions  the  period  for  the  process  of 
development  to  go  on  has  been  far  longer 
than  in  North  America.  In  North  America  it 
has  been  but  a  single  geological  period  since 
the  vegetation  of  the  plains  and  Rocky  Moun- 
tains was  well  watered  ;  while  in  Australia  it 
seems  likely  that  the  dryness  of  the  climate 
has  been  iu  existence  from  a  rather  remote 
psist.  The  same  is  probably  the  case  in  the 
northern  parts  of  Asia  and  in  South  Africa. 
Goo<l  effects  from  the  introduction  of  foreign 
forage-plants  may  be  hoped  for,  if  the  only 
result  were  an  increase  in  the  variety  of  the 
herbage  on  the  plains.  With  the  poorest 
grasses  there  are  generally  wide  interspaces 
between  the  tussocks  of  high-growing  species. 
If  these  intervals  could  lie  tilled  with  other 
forage-plants,  the  consequenee  would  be  a 
greater  amount  of  food  tf>  the  acre. 

In  the  etfort  to  naturalize  foreign  species  ot 
forage-plants,  attention  should  be  paid  to  all 
forms  of  plants  that  can  alford  pasturage  or 
browsing.  There  are  many  forms  that  would 
be  likely  to  do  well  along  the  streams,  that 
might  not  succeed  so  well  in  the  oiteu  country. 

The  regions  that  arc  likely  to  furnish  plants 
calculated  to  fiourish  in  a  region  of  low  rain- 
fall include  a  large  jinrt  of  the  earth's  surface. 
Those  that  would  succeed  in  D.nkota  are  not 
likely  to  do  well  in  Texas  or  .Vrizona.  For 
the  northern  region,  the  uplands  of  northern 
Asia  or  of  Patagonia  arc  the  most  promising 
fields  of  search ;  while,  for  the  middle  and 
southern  ficlrls,  the  valley  of  the  La  Plata, 
southern  Africa.  Australia,  and  the  .\lgerinn 
ilistriet,  may  be  looked  to  for  suitable  species. 

The  experiment  is  naturally  one  for  the  fed- 
eral government  to  undertake,  but  it  need  not 
lie  costly.  Three  exiwrimental  stations  —  one 
in  the  northern  part  of  N<-braska.  one  in  Texas, 
and  one  in  Arizona  —  would  serve  the  needs 
of  a  thorough  trial.  Ten  thousand  doUai's 
per  annum  at  each  station  should  meet  all  the 
expenses  of  a  snllicient  trial :  at  least,  until 
it  was  proven  that  the  experiment  would  be 
suecessfld.  If  we  add  the  ex|ien8es  of  a  trav- 
elling student  of  wild  forage-plants  (perhaps 
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Another  five  thoasand  dollars),  we  would  have 
a  siilflcient  basis  for  practical  work.  If  the 
result  should  be  to  increase  by  only  one-tenth 
the  beast-maintaining  power  of  our  wild  lands, 
tlie  effort  would  be  worth  many  millions  per 
annum  to  the  nation.  When  we  consider  that 
the  introduction  of  the  species  of  I'oa  which 
receive  the  name  of '  blue-grass  '  has  manifolded 
the  pasturage-value  of  the  regions  whore  it 
tloiu'ishes,  it  is  evident  that  the  project  is  worth 
consideration.  N.  S.  Shalek. 


each  of  them  is  led  a  copper  conductor  to  the 
foot  of  the  machine  ;  thence,  along  the  masonry 
foundation,  it  follows  the  ground  (as  shown  in 
Figs.  9  and  10),  and  arrives  at  a  commutator 


HISTOR  Y  OF  THE  A  PPLICA  TION  OF  THE 
ELECTRIC  LIGHT  TO  LIGHTING  THE 
COASTS  OF  FRANCE.^ 

III. 

As  the  electric  installation  at  the  Flanier 
lighthouse  is  the  newest  and  most  complete, 
some  further  details  of  its  arrangement  will  be 
of  interest.  The  plan  {V\g.  7)  shows  clearly 
the  iX)8ition  of  the  two  generators,  and  of  the 
transmission-shalting  which  seta  them  in  mo- 
tion. 

Both  generators  are  placed  upon  the  same 
masonry  foundation,  and  their  axes  are  in  the 
same  line.  In  order,  however,  that  one  may 
be  ready  to  replace  the  other  in  case  of  acci- 
dent, their  shafts  are  keyed  together  ;  and  they 
both  turn,  the  one  with  au  open,  the  other  with 
a  closed  circuit.  Between  the  two  machines 
is  a  short  column  (shown  in  Figs.  9  and  10), 
which  supports  the  guides  for  changing  the 
belts  from  the  loose  to  the  fixed  pulleys. 

Each  machine  is  divided  into  two  circuits, 
shown  by  four  terminals  placed  at  the  upjjer 
part  of  the  frame,  two  at  each  end.     The  two 


Fio.  9. 

terminals  placed  beside  each  other  at  each  end 
of  the  machine  are  those  which  at  a  given 
instanl  form  ix)les  of  the  same  name.     From 

•  OonUnnvd  from  No.  ft. 
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placed  on  the  masonry  column,  which  fornis 
one  support  of  the  shafting.  One  object  of 
the  commutator  is  to  take  the  current  at  will 
from  either  machine ;  another  is  to  couple, 
cither  in  tension  or  quantity,  the  two  circuits 
of  each  machine.  The  four  possible  ccmbina- 
tions  of  the  commutator  are  shown  in  Fig.  11. 
An  examination  of  this  figure  shows  that  the 
apparatus  consists  of  fixed  and  movable  con- 
tacts arranged  in  a  circle.  The  first  are  four- 
teen in  number.  The  four  on  the  left  are 
in  relation  with  the  tenninals  1,  2,  3,  4,  from 
which  are  led  the  conductors  of  the  machine 
on  the  left,  or  machine  No.  1 .  The  four  on  the 
right  are  connected  with  the  terminals  corre- 
sponding with  the  conductors  of  machine  No.  2. 
The  three  upper  contact  pieces  are  attached 
to  the  terminals  communicating  with  the  con- 
ductors of  the  lamp. 

It  should  be  said,  that  the  current  reaches 
the  lanjp  by  a  large  cable,  then,  after  travers- 
ing the  arc,  is  divided  between  two  smaller 
cables,  in  one  of  which  is  placed  the  electro- 
magnet of  the  lamp.  Of  the  throe  upjHjr  con- 
tacts, that  of  the  left  communicates  with  the 
terminal  E,  to  which  is  connected  the  cable  of 
the  electro-magnet  just  mentioned  ;  the  next 
belongs  to  the  terminal  V  C  of  the  second  small 
cable ;  finally,  the  right  contact,  twice  as  large 
as  the  others,  is  in  communication  with  terminal 
GC,  of  the  large  cable.  This  system  of  fixed 
contacts  is  completed  below  bv  three  pieces-y 
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tUe  cenlro  oue  having  double  tho  length  of  the 
olh*>rs.    Thu  sii.le-picces  commiinicnte  by  ineaus 
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of  aiisiTinry  conductors,  —  that  on  the  loft  with 
the  contact  piece  of  the  terininul  E,  that  on 
the  right  with  the  contact  piece  of  the  terminal 
GC. 

The  movable  contacts,  to  the  number  of 
eight,  are  shown  in  the  figure.  The}-  arc  all 
canicd  on  one  plate,  free  to  move  around  the 
centre  of  the  apparatus.  The  two  innermost 
oonlacts  are  connected  together  so  as  to  form 
u  sort  of  U  ;  the  next  pair  forms  a  larger  U  ; 
and  tl»e  four  others  arc  connected,  two  and 
two.  by  circular  stri|)S.  The  dilTerent  pairs  of 
contacts  are,  of  course,  insulated  from  each 
other.  A  handle  in  the  centre  of  the  movable 
pl.ite  serves  to  place  it  in  ditfercnt  positions. 

Sujipose,  for  example,  that  the  mov.ible 
contacts  are  in  the  first  position  shown  in  the 
figure  for  quantity.  The  terminals  1  and  2 
being,  at  the  same  instant,  poles  of  the  same 
name,  the  current  enters  simultaneously  by  the 
two  movable  contacts  corresponding  to  these 
terminals,  and  passes  at  the  same  time  into  the 
small  cable  and  the  cable  in  which  is  the  electro- 
magnet. After  passing  the  carbons,  it  is  re- 
united in  one  conductor,  and  returns  by  the 
large  cable  to  the  terminal  G  C.  On  the  fixed 
'■ontact  of  double  size,  in  connection  with  this 


terminal,   rest   the   two  movable  contacts  by 
which  the  current  returns  to  the  Icrmiuals  3 

and  4. 

In  coupling  lor  ten- 
sion in  the  same  ma- 
chine, the  current,  leav- 
ing the  first  circuit  of 
the  mairhino  by  the  ter- 
minal 1,  traverses  the 
most  open  pair  of  mova- 
ble contacts,  and  ar- 
rives at  one  of  the  low- 
er fixed  contacts  by 
means  of  the  conductor 
auxiliary  to  tho  contact 
G  C.  'it  then  follows 
the  large  cable,  ]ia%8C9 
through  the  carbons, 
and  only  traverses  tlie 
small  cable  of  the  elec- 
tro-magnet to  arrive  at 
the  terminal  K  ;  thence, 
by  the  second  auxiliary 
conductor,  to  the  small- 
est pair  of  movable  con- 
tacts and  terminal  4.  It 
then  traverses  tho  sec- 
ond circuit  of  the  ma- 
chine, and  returns  to  the 
terminals.  Afterwards, 
by  the  second  pair  of 
movable  contacts,  it  arrives  at  the  large,  lower, 
fixed  contact,  ftom  which  it  is  conducted  by  the 
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third  pair  of  movable  contacts  to  the  terminal  2  ; 
that  is  to  say,  to  the  first  circuit  of  the  machine. 
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In  fXAmining  the  positions  of  the  movable 
conUn'is  !«h<)wn  Cor  rK)tipliii^  ninchine  No.  2 
for  luns'ion  or  quantity,  it  will  ho  seen  that  the 
dlri'Ptioii  of  the  curroiits  is  similar. 

Fijj.  12  givi's  a  iMTsiJOetive  view  of  this  com- 
niiitntor.  The  contncas  are  covereil  with  nu 
elxinite  plate,  throui;li  which  pusses  the  hnmlle 
for  manipulating  tlie  movalile  plate.  This 
ebonite  plate  bears  four  iuseriplions,  corvc- 
8|)on(ling  to  the  different  coml>inalions  of  the 
L'oininiitator ;  and  an  index  moving  with  the 
handle  indicates  the  ivmbiualion  in  use. 

This  8\slem  lias  the  advantage  of  changing 
instantly-  the  grouping  of  the  two  circuits  of 
the  same  machine,  and  of  quickly  substituting 
one  machine  for  the  other.  It  has,  however, 
the  (h-awback,  common  to  all  turning-contacts, 
of  not  being  absolutely  reliable. 


THE  UEAD-HUNTERS  OF  BORNEO. 

Ix  nn  ootnvo  voliimci  of  three  hiindrpil  .and  thirty- 
seven  pnges,  Curl  Hock  di^scriheo  his  jouriicyiiiijs  Into 
Hie  iulerior  anil  across  the  islaml  of  llorix'o  "niij  in 
the  i^l.iiul  of  Sumatra.  The  triji  across*  Borneo,  of 
Which  tlic  lioolc  nmiiily  tn-als,  was  umJortakcn  at  ilie 
iostnnci;  of  the  governor  of  tlie  Uutch  Imlies,  fur  tlie 
purpose  of  ninltini;  a  re|>ort  u|jon  ilie  tiativi-  races  of 
the  Ulterior,  aiutof  gatlierina;  collections  of  the  fauna. 

The  author  ilescribcs  well;  and  those  wlio  read  for 
nmusrincnt  r>nd  ui'nenil  iiiforinaLlmi  will  not  only 
fliid  the  l)ook  entertaining,  hut  will  derive  nu  excel- 
lent idea  of  the  chief  features  of  liornean  scenery,  of 
\U  strnuze  auiiual  life,  of  the  charaelprand  p<>culiaii- 
tles  of  the  natives,  and  of  many  curious  phases  of 
hinnan  life  under  the  exceptional  conilitlons  of  this 
tropical  islanil.  Scattered  tlirou:,'h  the  first  fifteen 
chapter?,  or  w  hat  may  he  filly  Icnned  ilic  di.iry  of  tlie 
trip,  are  very  many  interest  ins  facts  uikI  oh>ervalioii» 
of  value  to  the  anthropoloKini.  liut  the  xuhscqucnt 
ch.'ipler*  more  particularly  Inlcre."!  him.  hi-inj;  devoted 
to  a  consideration  of  the  province  of  Koeioci,  and 
of  the  Dyak  Irihes  inhahitiiig  it.  The  sccoml  part 
ireAts  of  n  limited  sojourn  in  .Sumatra,  and  Is  hy  far 
the  le-ss  Important,  as  it  is  the  smaller  jKirtiou  of  the 
volume. 

Borneo  is  stated  to  be  inhabited  by  Malays,  IJoc^is, 
a  couple  of  hundred  Chinamen,  and  a  few  Klings, 
Mid  hy  Dyaks.  The  Malays  are  chieHy  coiillncd  to 
the  coiv«t.  The  Bocgis,  emigrants  from  the  south 
partof  tlicCclchos,  are  settled  in  oueilisti  ict  (Koeioci), 
'  where  they  are  :;euiiig  numerous  nud  powerful.'  Tlie 
Dyaks,  who  are  spill  up  into  nuinerou<  Inilependciit 
and  hostile  tribes,  occupy  the  interior  of  the  island. 

Perhaps  the  most  important  contribution  to  anthro- 
pologic Icuowlcdge  made  by  Mr.  Hock,  is  his  account 
of  the  Orang  I'oonans,  or  forest  jjeople,  whom  ho 
believes  to  be  the  aboriginal  inhabiianls  of  Borneo, 
and  wlio  are  not  only  <llsllnct  from  the  neighboring 
Dyaks,  but.  In  their  intereonrse  with  tlieni^  do  not 
appear  to  have  adopted  their  habits.  Meeting  some  of 
tuc  I'oonoii  men  at  Long  Wal.a  Dyak  village,  he  suc- 
ceeded in  inducing  one  of  the  chiefs  to  escort  htm 
to  Ills  forest  home,  where,  however,  his  observations 
were  limited  to  a  single  afternoon.  According  to  tlie 
picture  presented  by  the  author,  the  Poonaiis  would 
•eein  to  be  in  the  lowest  stage  of  savagery.  lie  found 
them  almost  destitute  of  clothing,  without  pottery, 


witli  few  utensils  (and  of  the  simplest  kind):  and  he 
confirms  the  Iwlief,  current  in  the  isl.ind,  that  they 
build  no  ilweillii^s  properly  so  called,  but  live  day 
and  nl:;hl  in  the  open  air,  with  no  better  -heller  in 
showery  weather  than  tli.it  afforded  by  nn  atlap  unit. 
It  is  |>os^ihle  that  a  longer  anil  more  iiiliiiiate  ac- 
i|nainl:uiee  with  this  wild  penple  would  have  le<l  to 
the  di-«c>>very  of  tokens  of  a  higher  culture.  The 
skill  of  the  I'oonans,  piirliciil.irly  ••[  the  women,  now 
seen  by  a  Kiiropean  fur  the  llrst  time,  is  '  «i>mewliat 
fairer  than  that  of  the  oilier  Dyaks,' — a  result.  Bs  the 
author  doubtless  correctly  surinlses,  of  their  residing 
in  the  dark  forest. 

A  cut  ious  induitrv  of  the  people  is  the  eolleelion  of 
bexoar  stones,  wliieh  are  useil  by  the  Chinese  im  a 
cure-all.  The  bezoar  «lonesare  uf  two  kinds:  one  is 
derived  from  an  external  wiuiml  on  a  porcupine,  and 
is  supposed  by  the  anllior  to  tK>  composed  of  bit*  of 
leave-,  etc.,  formeil  into  n  hall  by  the  congealed  liloix] ; 
the  other  is  said  to  be  a  gnll-<-toiie,  found  in  dilferenl 
ports  of  the  boehis  monkey,  Semnopithecus  crisutus. 

Head-hunting,  as  pnictised  hy  all  the  Dy.ik  trll)e'*,  is 
asserted  to  be,  cm  what  appears  to  be  snflicient  evi- 
dence, part  and  parcel  of  their  relli;ious  rites.  Qirtli 
and  namiiigs,  marriages  and  burials,  not  to  mouliun 
less  important  events,  cannot  be  properly  celebialed, 
unless  the  heads  of  a  few  enemies,  more  "or  less,  have 
been  'oeiired  to  irraee  the  festivities  or  solemnities. 
"  nead-hunting,"  gays  the  author,  "  is  the  ke7slono, 
so  to  spe.ik,  in  the  edifice  of  Dyak  religion  and  char- 
acter. Its  perpetual  practice  is,  no  doubt,  one  great 
caiise.of  the  rapid  exlinelioii  of  the  race." 

Naturally  enough,  a  practice  so  deep-rooted  as  this, 
has  proved,  and  must  continue  to  prove,  the  one  great 
obstacle  to  be  overcome  in  attempLs  to  civilize  the 
Uynks. 

Willie  all  the  Dyaks  are  he.id-hunters,  only  one  of 
the  tribes,  the  Bahou  tribe,  practises  rannibalism. 
Human  flesh  is  eaten  inainly  at  the  feasts  tliat  follow 
a  successful  head-hunting  expedition.  The  form  of 
anthropiiphagy  here  dir-closed  seems  to  be  somewhat 
analo!:ou«  to  that  which  obinined  among  the  North- 
Amerieaii  Indians,  not  n  few  iriljes  of  whom  partook 
of  the  Ilesli  of  enemies,  esiieciaily  when  the  indiviil- 
iial.s  slain  were  greatly  renowned.  At  the  s;inie 
time,  it  is  stated  that  these  cannibal  feasts  are  ;ilso 
given  III  celcbniiion  of  various  events,  such  as  on  the 
occasion  of  the  death  of  a  chief.  Moreover,  not  only 
are  the  prisoners  of  war  saerlliced,  "  but  the  richer 
members  of  the  cominiiiiity  give  a  number  of  slave- 
debtors  (i.e.,  those  who  are  sohl  into  slavery  to  work 
out  debts)  to  be  put  to  death  by  slow  torture,  and 
eatcM." 

'  Pomair  Is  a  practice  in  vogue  among  the  Dya!;«, 
and  also  among  other  naiives  of  the  Sfalay  archi- 
pelago, which  seems  to  he  somewhat  allied  in  it-  na- 
ture to  the  taliii  of  the  Soiitli-Sea  Islamler;  althoui-h 
it  appears  to  be  less  complex  in  its  workings,  and  to 
cover  much  less  ground,  than  that  curious  custom. 
As  a  sign  tli.al  poinall  is  being  resorted  to,  a  hunch 
of  innize  is  stuck  in  the  ground,  or  baskets  of  rice 
are  suspended  from  a  bamttoo  (lost,  when  straiiL'ers 
are  prohibited  from  entering  the  house  or  field  thus 
ponialied. 

Tattooing  was  found  to  be  a  common  practice  among 
the  Dyaks,  the  women  being  the  more  elaborately 
ornamenteij.  The  method  adopted  by  the  profes- 
sional tattooer  Is  to  first  cut  outlines  of  the  Intended 
pattern  In  woikI,  and  then  trace  them  on  the  body, 
when  it  is  pricked  in  with  a  sharp-pointed  piece  of 
b.imboo  or  n  needle,  dipped  into  a  pigment  prepared 
from  vegetable  dyes.  Men  are  tattooed  when  they 
attain  manhood,  and  women  when  about  to  be  mar- 
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ried:  tattooing  being,  with  the  frmale  sex,  one  of  the 
privilrgfs  of  uiatrimony. 

No  coiuDidnal  practices  appear  to  have  attracted 
the  author's  attention ;  but  the  statement  made,  that 
among  the  Sandjocng  Dyalss  tliere  are  only  "  a  couple 
of  houses  in  each  village,  but  so  large  as  to  contain 
between  them  the  whole  population  of  400  or  fiOO," 
is  of  interest,  since  it  carries  with  it  the  implication 
of  some  form  of  coramnnal  life.  In  another  place 
these  communal  dwellings  are  described  as  from  eighty 
to  a  hundred  and  sixty  feet  in  length,  twenty  to 
thirty  feet  in  width,  and  with  walls  about  ten  feet 
high,  the  ridge  of  the  roof  rising  another  five  or  six 
feet. 

The  house  proper  lias  but  one  floor,  raised  on 
posts  of  ironwood  about  fifteen  or  twenty  feet  from 
the  ground,  whicli  forms  the  actual  residence,  under 
which  is  a  second  flcjor,  from  four  to  six  feet  from 
the  groimd,  which  serves  for  many  domestic  pur- 
poses, to  hold  councUs  in,  and  as  a  playground  for 
the  children. 

The  fact,  that,  "  whenever  a  deer  is  liiiled,  every  In- 
liabltant  of  the  village  receives  a  share,"  tlie  one 
actually  shooting  the  animal  having  the  right  to  the 
liorns,  also  clearly  points  to  the  existence  of  well- 
definc'd  hunting-laws  rooted  in  communal  principles. 

Judging  from  the  description  given,  the  DyaWs 
would  seem  to  possess  many  tnvage  virtues.  They 
were  found  by  the  author  to  be  slngiilnrly  temperate 
both  in  eating  and  drinking.  The  only  native  intoxi- 
cant is  'toewnk,' — a  drink  made  from  wild  lioney. 
When  offered  brandy,  they  refused  it,  exhibiting  a 
strong  distaste  even  to  its  odor;  nor  could  tlley  be 
induced  to  more  than  ta.ste  it.  They  indulge  to  excess, 
however,  in  betel-chewing,  —  a  habit  for  which  they 
arc  indeljted  to  the  Malays. 

In  mental  capacity  the  Dyahs  are  stated  to  be  on 
an  equality  with  tlie  Malays;  but  they  are  more  ener- 
getic, and  more  willing  to  work.  The  author  attests 
their  truthfulness,  and  states  that  thefts  and  rob- 
beries are  entirely  unknown  among  them.  On  the 
other  hand,  they  were  found  to  be  most  importunate 
beggars. 

Tlie  chief  industrial  occupation  of  the  Dyaks  is 
stated  to  be  agriculture,  both  sexes  taking  part  in  the 
labors  of  tlie  ilcld.  As  usual,  the  heavier  portion  falls 
to  the  lot  of  the  women,  who  are  said  to  be  '  the 
only  beasts  of  burden.'  Rice  is  the  main  crop;  but 
bananas,  sugar-cane,  and  a  few  cocoanuts  are  also 
raised.  The  production,  however,  only  suffices  for 
immediate  wants,  and  in  times  of  drought  gre.tt  dis- 
tress always  ensues. 

The  cutting  of  rattan  to  supply  the  Malay  trade  is 
the  next  most  important  occupation.  Considerable 
quantities  of  gutta-percha  are  also  collected,  but  in 
so  wasteful  a  manner,  as,  in  the  author's  opinion,  to 
threaten  tlie  future  supply. 

Tlic  gathering  of  wax  from  the  nests  of  the  Indi- 

fnouB  bees  is  also  an  important  industry;  and  twice 
year  the  edible  nests  of  the  swallow  (Hirundo 
•Icnlenta)  are  collected  for  sale  to  the  Chinese. 

The  medical  practices  of  the  Dyaks  appear  to  bo 
str'ctly  analogous  to  those  of  other  savages.  Certain 
plants  are  employed  as  remedies ;  the  task  of  concoct- 
ing the  medicine,  and  admiiii!<tenng  it,  devolving 
mainly,  as  appeared  to  the  author,  upon  tlic  women, 
who  also  do  what  nursing  is  ref|Uircd.  The  main  re- 
liance, however,  for  the  cure  of  diseiise,  is  in  charms 
and  sorcery. 

Curiously  enough,  symptoms  of  the  prevalent  Dar- 
winian theory  seem  to  have  penetrated  these  far-off 
regions;  and,  while  visiting  a  village  of  Dyak  in  the 
erior,  the  author  found  a  strong  belief  in  the  ex- 


istence of  people  with  tails  in  n  country  but  a  few 
days  distant.  To  use  his  own  words,  "  such  deQnite 
statements  were  made  to  me  on  the  subject,  (hat  I 
could  hardly  resist  the  temptation  to  penetrate  my«elf 
into  the  stronghold  of  my  anceslral  representatives." 
He  contented  hini«elf,  however,  with  hiring  one  of  the 
natives  to  go  in  his  stead,  with,  needless  to  say,  quite 
onsatisfactory  results. 

In  appendices  are  given  lists  of  land  and  fresh- 
water shells  collected  by  the  author  in  Borneo  and 
Sumatra,  with  descriptions  of  new  species;  a  list  of 
birds  collected  on  the  west  coast  of  Sumatra;  a  list 
of  Sumalni  butterflies ;  and  a  short  vocabulary  of  the 
Long  Wai  (Dyak)  dialect. 

The  volume  is  copiously  illustrated  with  lithographic 
plates  from  the  author's  original  drawings.  These,  if 
not  remarkable  for  artistic  excellence,  yet  serve  well 
the  purpose  for  which  intended. 


GEOLOOICAL  MAP  OF  BELGIUM. 

The  appearance  of  the  first  sheet  of  the  new  Carte 
gioloyUixie  tie  ta  HelpUiui;  dreKtee  par  ordre  du  gou- 
ternetiient  introduces  to  us  a  new  system  of  geological 
cartography,  which  in  many  respects  is  more  perfect 
than  any  thing  yet  attempted  by  a  geological  survey. 
The  system  adopted  shows  truly  the  real  geology  of 
the  country,  but  gives  an  Imperfect  idea  of  the  gen- 
eral distribution  of  the  strata.  This,  however,  can  ha 
readily  shown  on  maps  of  a  much  smaller  scale.  The 
sheet  which  has  just  appeared  is  that  of  Cinney:  It  is 
on  the  scale  of  1  :  20,(X>r>,  tlie  topography  being  indi- 
cated by  10-metre  contour  lines.  The  outcrops  are 
drawn  as  they  are  found,  and  colored  with  even  tints. 
The  theoretical  limits  of  the  strata  are  defined  by 
degraded  tints  of  the  same  color  us  tliat  used  to  desig- 
nate the  outcrops  of  the  same  formation.  If  two  out- 
crops are  visible  (as  with  the  carboniferous  limestone, 
which  is  locally  covered  with  sands),  the  diagram- 
matical extension  of  these  Is  represented  by  fine  dots 
of  the  color  of  the  sands.  The  light  colors  in  even 
tints  are,  on  the  contrary,  reserved  to  represent  the 
general  disposition  of  the  superficial  quaternary  and 
modern  deposits.  These  have  been  studied  carefully, 
especially  with  the  help  of  borings;  and  the  lettering 
on  the  map  indicates  the  exact  spot  of  each  sounding. 
A  short,  straight,  black  line  is  used  to  represent  the 
strike  of  the  beds;  and  a  small  point,  like  an  arrow- 
head, projecting  from  it,  indicates  the  direction  of  the 
dip,  while  a  number  engraved  on  the  other  side  of 
the  line  shows  lis  angle.  Forests  where  no  outcrops 
arc  visible  are  left  uncolored.  Where  the  superficial 
deposits  consist  of  the  detritus  of  a  known  formation, 
the  fact  is  indicated  by  equidistant  broken  lines  of 
the  same  color  as  that  used  to  designate  the  outcrop 
of  which  they  are  the  waste. 

Owing  to  the  largeness  of  the  scale,  and  the  accu- 
rate topography  of  the  maps  of  the  war  department, 
the  geologists  of  Belgium  have  been  enabled  to  make 
a  true  representation  of  the  geology  of  Belgium  as 
shown  by  the  outcrops  of  rocks  that  are  visible,  and 
the  superficial  and  siirfiwe  deposits:  placiug  on  the 
map  merely  what  is  known  and  ran  be  *ecn,  without 
leaving  any  room  for  iheoretical  views  of  extension 
of  formations  to  creep  in  and  create  errors,  as  they 
nearly  always  do.  When  the  map  is  completed.  It 
will  consist  of  430  slieets:  besides  which,  there  will 
be  published  a  number  of  atlns-sheets  of  sections  on 
a  scale  of  1:5.000.  Accomi)anving  each  sheet  of  the 
map,  an  explanatory  text  will  be  piibli>lied,  contain- 
ing a  plate  on  which  will  be  drawn  three  diagram- 
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mstlral  sections  cutting  the  map  north  and  south  at 
equal  distances  of  twenty-seven  hundred  metres, 
showin?  theoretically  for  the  whole  country  tlie  sub- 
terranean distribution  of  the  beds.  In  the  tertiary 
formations  an  equal  number  of  transverse  sections 
will  accompany  the  sheets.  In  the  field-work,  each 
formation  will  be  studied  nionographically.  One  of 
the  features  of  the  reiiorts  will  In;  the  remarks  on 
the  subterranean  hydroeraphy.  The  ])re5etit  sheet 
has  been  prepared  by  the  director  of  the  survey.  Mr. 
E.  Dupont,  for  the  carboniferous,  and  by  Mr.  Michel 
Mourlon  for  the  Famennien  or  upper  Devonian.  In 
the  accompanying  text  are  a  number  of  detailed  sec- 
tions printed  on  thin  India  paper,  colored  chromo- 
lithograpliically,  and  afterwards  pasted  in  their  proper 
place;  there  is  also  a  small  colored  sketch-map  show- 
ing the  distribution  of  the  formations  in  Condroz 
and  Entre-vSambre-et-Meusc.  The  text  is  a  large 
octavo  of  (16  pazes. 

The  geological  maps  of  Dumont  have  always  been 
cited  as  models.  Dy  publishing  the  present  map,  the 
Belgian  government  preserves  its  high  position  as  a 
loader  in  geological  research.  J.  B.  Majicou. 


LETTERS   TO   THE  EDITOR. 
FUght  of  the  flyiug-fiBh. 

In  1871  {Proc.  Bout.  »oc.  nat.  Mst.,  tIv.  \S1),  from 
observation  of  the  flying-fish  in  the  Central-Ameri- 
can and  Hawaiian  Pacific,  I  expressed  the  opinion 
that  their  (light  was  something  more  than  sustaining 
themselves  in  the  air  by  a  parachute-like  membrane. 
In  the  Indian  ocean,  in  1KS2,  tlioy  Hew  from  l>efore 
our  steamer  in  immense  numbers;  and  I  had  ample 
I  opportunity  to  watch  them  in  smooth  and  rough 
teas,  and  .im  confirmed  in  the  statement  then  m<vle, 
that  they  have  the  power  of  directing  their  flight. 
Admitting  that,  as  a  general  nUe,  their  course  in  the 
,  air  is  a  continuation  of  their  onward  and  upward 
I  passage  through  the  water,  and  its  duration  as  long 
as  the  expanded  pectorals  are  moist  enough  to  permit 
the  rapid  vibrations  by  which  they  skim  along  near 
the  surface,  I  am  sure  that  they  can,  even  without 
touching  the  water  with  their  long,  lower  caudal  lobe, 
turn  to  the  right  or  left,  rise  or  fall  to  avoid  a  wave, 
luid  change  direction,  almost  like  a  bird.  I  have 
often  seen  them  sustain  a  flight  of  over  a  minute 
by  my  watch,  and  traverse  several  hundrcnl  yards, 
apparently  half  a  mile.  Tlieir  lot  seems  a  hard  one. 
Exposed  to  porpoises,  dolphins,  and  voracious  fishes. 
In  the  sea,  and  to  marine  birds  In  the  air  (happily  few 
In  these  water.'),  what  appears  mere  joyous  amuse- 
ment is  really  a  race  for  life.  S.  Knkkland. 

Use  of  v^lre  in  sounding. 
Since  preparing  the  memorandum  on  the  early  use 
of  wire  In  sounding  (bciGNCE  No.  3,  p.  li-'i),  my  atten- 
tion has  been  called  to  two  other  instances  of  it«  use. 
It  appears  that  the  wire  used  by  Walsh  wag  of  steel, 
though  this  is  nut  stated  in  the  log-book.  And,  in 
addition  to  the  ten-pound  sinker,  there  was  a  regis- 
tering apparatus  of  six  pounds'  weight,  designed  by 

rifanry,  used  on  at  least  one  of  the  casts,  according 
to  Capt.  Belknap,  but  not  mentioned  in  the  record. 

In  the  same  vear  in  which  Walsh  made  his  prepa- 
rations, Capt.  Barnett,  R..V.,of  H.  M.S.  Thunderer, 
on  her  way  to  the  Azores  from  America,  sounded, 
August,  18411,  with  iron  wire  and  a  sixty-one  |X)und 
■inker.    Only  one  attempt  was  made,  and  the  wire 

I  broke  at  '2,(lOO  fatlmms.  It  would  seem  possible,  that, 
while  the  Thunderer  was  in  America,  some  com- 
munication might  have  passed  between  the  Ameri- 


can and  British  naval  officers  wliich  resulted  in  the 
attempts  of  Walsh  and  Barnett. 

However,  a  still  earlier  attempt  to  employ  wire  was 
made,  which,  for  tbe  present  at  least,  seems  to  be 
the  earliest  instance  of  its  use.  This  was  on  the 
U.S.  exploring  expedition  under  Wilkes,  when  copper 
wire  about  three  thirty-seconds  of  an  inch  in  diame- 
ter, with  twisteil  and  soldered  splices,  appears  to  Iiim- 
been  furnished  to  most  of  the  vessels  —  at  whosu 
suggestion  I  havo.boen  unable  to  discover.  The  cx- 
periments  were  unsatisfactory,  owing  to  constant 
parting  of  the  wire;  and,  before  tlie  return  of  the 
expedition  in  1^42,  tlie  plan  was  abandoned.  An  ad- 
mirable discussion  of  this  topic,  contributed  by  ('apt. 
George  E.  Belknap,  U.S.\.,  will  be  found  in  Ham- 
crsly's  Naval  encyclopaedia  (Pfalladelphia,  1881). 

William  H.  Dalu 

Peculiar  faulting  of  a  coal-bed. 

In  a  drift  opening  in  tlie  Pittsburg  (Ohio  No.  8) 
coal,  near  this  place,  there  is  exposed  a  rather  excep- 
tional faulting  of  that  seam. 

The  fault  occurs  ninety  yards  from  the  mouth  of 
the  mine,  where  about  forty  feet  of  strata  lie  over  the 
coal.  The  slope  of  the  surface  is  quite  uniform  from 
the  opening  to  the  point  of  fault,  whence  the  rise  Is 
more  rapid  for  a  short  distance,  when  the  surface 
becomes  a  level  ridge,  from  which  it  falls  in  all  direc- 
tions. 

In  the  accompanying  cut  of  the  fault,  which  is 
longitudinal  in  relation  to  the  entry,  tbe  iiorizontai 


doited  space  represents  tl»e  '  inbcaring  vein,'  so  per- 
sistent in  the  Pittsburg  coal.  The  sloping  checkered 
space  represents  the  pulverized  smutty  coal  on  the 
line  of  fault,  having  a  slope  of  al>out  30°.  Tlie  bot- 
tom coal  is  very  uniform  as  to  thickness,  except  at 
the  fault,  where,  from  duplication  and  crushing  in  a 
horizontal  direction,  it  is  considerably  thickened.  The 
condition  of  the  top  coal  is  very  different.  From  the 
fault  to  the  mouth  of  the  mine'it  varies  from  12  to  20 
inches,  with  a  roof  of  siickensided  '  soapstone,'  while, 
iminedintely  beyond  the  fault,  it  assumes  a  very  uni- 
form thickness  of  30  inclies. 

On  the  east  or  under  side  of  the  fault,  the  edges  of 
the  layers  of  coal  and  slate  partings  are  undisturbed, 
even  immediately  in  contact  with  the  crushed  line. 
On  the  west  side  the  layers  and  partings  are  all  bent 
down  where  they  come  to  the  line  of  fault,  as  shown 
in  the  cut,  in  which  the  dark  lines  in  the  body  of  the 
coal  represent  slate-partings.  Some  of  the  layers  of 
cool  are  pursed  and  distorted  where  they  come  to  the 
fault.  'The  Immediate  contact  of  the  fau'l  with  the 
underlying  fire-clay  is  concealed  by  a  tramwav.  At 
all  other  parts  of  tlie  fault,  where  it  crosses  the  entry, 
Its  character  is  very  plain.  The  wedge-shaped  edge 
of  the  up|ier  coal  is  cut  off  very  abruptly  at  the  line 
of  fault,  OS  prolonged  at  ita  normal  slope  up  into  the 
shale.    The  'inbearing  vein'  Is  about  twelve  inches 
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htclior  on  tlic  wi?st  aiile  of  the  break  tliaii  on  the  east 
sliTc,  and  itiiplioiitcil  by  thft  htterAl  anil  upwnrd  thnist 
fnr  npai'ly  two  fuot  hcf»rc  It  droops  to  and  puses  Into 
the  stnuMy  coal  of  th<;  break. 

From  what  Is  exposcil,  it  appears  that  n  part  of  the 
nppi'i'  hill,  at  Icai-t  down  to  and  Including  the  coal 
and  llif  clay,  ha^,  fnini  some  cause,  moved  on  the 
underlying  .■•tnitii;  ami  at  the  fault  the  ooal-1)rd  has 
Ix'on  bndien  and  fi>reed  upon  lt>elf  for  two  or  three 
feel.  The  coal  next  the  mimth  not  partaking  of  Iho 
motion  of  that  farther  in  the  hill,  I  conlil  find  no 
dettitus  of  the  removed  part  of  the  top  coal.  10  to  18 
inches  of  which  H  wanting  from  the  openlnir  to  the 
fault.  Thiii  would  tend  to  prove  that  the  faulting 
might  have  occurred  :n  earboniferoin  times.  The 
exposure  of  the  roof-vhale-i  li  not  sufQcioiit  to  prove 
the  absience  of  anel)  detrltu>i.  The  condition  of  the 
ftual  at  the  line  of  fault  would  |>r>int  to  a  geologically 
recent  ilale  fif  disliirliauc<r.  Jefferson  county  is  out- 
side the  region  of  glacial  drift.     iJAMirtlL  IlLrsTo:^. 

lUcbniond,  OlilO. 

The  IieadviUe  porphyry. 
Iti  the  Aineric-in  naturalist  for  November,  18S2,  I 
find  the  following  note  :  — 

••  'M#  tn-rntitd  Lfttiltiltt  porpAtfff-  —  I'rofL*»9or  Alvxt*  .lu- 
ll«»n  ruftd  H  pftlKT  III  llje  Mnntri'iil  lut'iMing  of  Uie  Anu-rlCiin  immi- 
«Ullan,  on  th!»  •uhject.  In  wtilcli  In-  ilMcribfil  il,.  i.  .nil  ..f  hl> 
exmnlniuloti  of  Ihc  rock  In  iiuvHllon,  in  Ihin  »■  ■  ■■  Uio 

lulei'iai-'uix-'.     lie  tlndik  thut  it  U  not  (in  eriiptlv  :  ^I'di- 

oit^nlnry.     Its  nintfrliil  coii»l»'tJi  iif  tin'  iti'hrti  .f  n  of 

pllitonto  rock*  ri'di'po»»U<'«i  In  Ihp  riilurliin  occnii.  lii'  i.uiiLludt*» 
llml  ttif  i>.«.'k  ti4  not  ti  porphyry,  but  ntn*t  tin  ciiik-il  .i  fi^Uilu  ttifli. 
The  ImportJinci.'  of  Itil*  i.Mtn<.'liJi»lon  in  vitlnmtlni;  the  form  of  iiny 
metJiUlc  ori'v  conUiliicd  In  tbl«  Uupualt  U  obviuut,  aod  will  bo 
invkluablc  (o  mining  experts." 

Having  spent  the  Ix-ltor  part  of  two  years  In  •  de- 
tailed study  of  the  Leadville  region,  an  ahilract  of 
the  results  of  which  wxi  pulilished  about  a  year  since, 
I  feci  it  my  duly  l>>  correct  any  mij.ipprehension 
which  may  arise  frtim  the  above  slalement.  The 
paper  to  which  It  refers  I  have  not  yet  lieen  able  to 
Bee,  and  cannot,  therefore,  tell  exactly  to  which  of 
the  many  varieties  of  jjorphyry  occurring  at  Leadville 
Professor  Julien  refers.  1  have  seen  slidr-i  of  his  in 
the  possession  of  a  gentleman  at  Leadville,  which  I 
have  reason  to  believe  were  made  from  specimens  of 
the  rocks  to  which  I  gave  the  local  name  of  'gray 
porphyry,'  and  which  bad  been  labelled  by  him  'fel- 
•palhic  gneiss.'  To  whatever  porphyry  he  may  refer, 
however,  I  have  no  hesitation  in  saving,  that  his  mi- 
croscopical determinations  have  led  him  utterly  astray. 
On  what  ground  he  decides  from  the  simple  inspec- 
tion of  a  thin  section  of  a  rock  of  this  character, 
whether  II  is  sedimentary  or  eruptive,  I  am  unable  to 
conceive.  Microscopical  lithologists  in  Europe,  and 
their  pupils  In  this  country,  hesilale  to  do  this  with- 
out the  aid  of  field-observation ;  and,  ns  far  as  I  know, 
it  is  only  a  few  Americans  who  have  obtained  their 
knowledge  of  this  science  independently  of  such  ad- 
ventitious aid,  —  and  who  therefore.  In  their  own 
opinion,  know  much  more  •lian  those  who  originated 
the  science,  —  that  feel  themselves  competent  to  de- 
cide on  the  character  of  a  rock  without  aiiv  knowl- 
edge of  its  field-habit  or  mode  of  occurrence.  The 
mischievoiisness  of  this  nssiiinplion  is  illustrated  in 
the  present  case,  where  an  utterly  mistaken  statement 
is  given  to  the  public  by  one  whose  name  and  position 
Mioiild  be  guaranties  of  scienliflc  acciir.acy.  Quite 
aside  from  any  microscopical  evidence,  —  ns  regards 
which,  it  is  unnecessary  to  say,  I  differ  essentially 
from  the  above-quoted  stjitement,  —  all  the  LrdilriHe 
norfihurirx  are  most  dlxUnrllii  /•rnpllee.  They  occur 
largely  as  sheets  between  sedimentary  beds,  It  is  true; 
but  they  also  cross  these  beds,  occur  as  dikes,  and 


carry  within  their  maas  l.irger  or  smaller  portions  of 
the  enclosing  sedimentary  iKids,  as  ciiught-iip  frag- 
ments. 

To  the  writer  of  the  nbov«>-f|uoted  srtMe,  T  would 
siu',  that,  though  iiM  If, 

1  fail  to  see  any  |io*  'h 

conclusions,  had  tint  >>. .  m  .'mt.,  „..i,..i  n.,w  ii.iii 
to  mc  'in  estimating  the  form  of  any  inelailie  ores 
containeil  in  this  deposit,'  even  had  the  Leadville 
ores  been  containml  in  porphyry,  which,  as  a  rule, 
they  are  not.  .S.  F.  Emuosh. 

v.  8.  gcoluolcal  aurvoy,  Wulilngton,  D.C. 

Sand-traoery. 

Jfy  attention  was  called  l;i»t  fall  to  the  curious 
markings,  formed  chiefly  by  the  .igcMicy  of  plants  and 
wind,  on  the  IiimcIi  of  Lake  (.'liamplaln.  Seeing  a 
notice  of  similar  phenomena  observed  on  the  seashore 
by  a  correspondent  In  the  second  immlMTof  Science, 
I  would  add  the  followinu,  which  tends  only  to  con- 
firm some  of  his  statement.'!:  — 

In  passing  over  the  smooth  beach  of  Bnrllngton 
Bay,  om^  Is  struck,  first  of  all,  by  the  porous  condition 
of  the  sands  Just  outlying  the  portions  within  reach 
of  the  waves.  Unucqiiainteil  with  this  appearance, 
he  might  attribute  It  to  some  .sand-horlng  insect,  did 
not  a  closer  observation  teach  him  at  once  thai  it  was 
effected  by  the  sprny,  and  iluo  to  the  bursting  of  air- 
bubbles.  The  s.inil  sifts  over  these  holes  until  they 
are  entirely  concealed,  or  only  a  small  opening  is  left, 
out  of  which  one  might  not  be  stirprised  to  see  an 
in.seot  emerge  at  any  moment.  lie  would  also  notice 
numerous  tr.icings  referable  to  the  tracks  of  small 
animals.  These  arc  frequently  regular  >ind  clean  cut, 
and  resemble  Impressions  which  are  seen  in  the  tri- 
asslc  sandslonesof  the  Connecticut  river.  Again:  a 
little  observation  stands  one  in  gooil  stead,  as  it 
shows  these  to  be  made  by  dry  frizzled  algae,  rolled 
onward  by  the  wind,  as  was  remarked  In  the  letter 
above  referred  to,  or  successively  raised  and  dropped, 
making  still  more  deceptive  Impressions.  A  leaf  Is 
often  trundled  along  by  a  slight  breeze,  indenting  the 
sand  In  a  very  regular,  though  seemingly  fantastic 
manner. 

Furthermore.  I  have  frequently  noticed  a  curious 
print  made  by  the  pliant  stem  of  an  alga,  which  had 
become  attached  at  one  end.  The  remaining  j)or- 
tions,  lieing  at  the  sport  of  the  wind,  describe  concen- 
tric circles  at  every  point  of  contact.  I  thought  at 
the  time  how  little  imagination  would  be  required  to 
endow  such  simple  examples  of  nature's  geometry 
with  the  higher  chtiracteristir's  of  plants  and  animols. 
Would  It  not  he  worth  wliile  for  some  one  who  has 
the  opportunity  and  leisure  to  make  a  comparative 
study  of  these  markings,  and  determine  how  many 
of  such  trifling  phenomena  have  been  exalted  higher 
than  they  deserve?  F.  H.  Hkrriok. 

Burlinguo,  Vt.,  March  1, 1683. 


WHITNEY'S   CLIMATIC   CHANGES.^ 
IIL 

The  scfoiul  part  of  this  article  iliaciissetl  the 
relntion  of  a  generni  change  of  atmospheric 
tempentttirc  to  glnciintion.  We  now  come  lo 
consider  its  rchition  to  desiccation. 

Uecatise  nil  precipitation  depends  on  evap- 
oration, and  hecatise  rate  of  evtii)or.ition  di- 

■  Coiioladnl  fnm  Ko.  A. 
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minishes  with  the  lowering  of  temperature. 
Professor  Wliitnc}-  conceives  that  a  general 
lowering  of  terrestrial  temperature  by  reason 
of  the  dissipation  of  solar  energy  will  make 
the  arid  regions  of  the  earth  more  arid ;  and 
be  therefore  cites  the  drying-np  of  rivers  and 
lakes  in  regions  already  exceedingly  dry  as 
evidence  of  a  general  lowering  of  temperature. 
By  ajiproaehing  the  subject  from  a  different 
side  we  may  reach  a  very  ditlerent  conehision. 
If  lerreslriiil  warmth,  iiisteail  of  emanating 
from  a  single  celestial  body,  were  due  to  an 
equable  radiation  from  the  whole  sphere  of 
space,  there  would  be  no  atmospheric  circula- 
tion. The  whole  air  would  be  saturated  with 
moisture,  and  the  whole  surface  of  the  earth 
would  be  wet ;  but  there  would  be  no  precipi- 
tation, no  evaporation,  no  streams.  We  may 
thiTcfore  consider  saturation  the  normal  or 
stJific  condition  of  the  air,  and  wetness  the 
normal  condition  of  the  land.  The  actual  ine- 
quality of  extraneous  radiation  —  the  relative 
intensity  of  solar  radiation  —  is  a  disturbing 
factor.  It  protluces  atmospheric  circulation, 
thereby  causing  precipitation,  and  diminishing 
the  humidity  of  the  atmosphere  so  that  evajK)- 
ration  becomes  possible.  Precipitation  is  the 
necessary  condition  of  evaporation.  By  pre- 
cipitation and  cvaiKjration.  inequalities  arc  in- 
troduced in  the  distribution  of  moisture  upon 
the  surface  of  the  land.  Where  precipitation 
preponderates,  the  condition  becomes  moister 
than  the  normal ;  where  evaporation  prepon- 
derates, it  becomes  driei'.  E.vcessive  aridity, 
tlierefore,  as  well  as  excessive  humidity,  is 
caused  by  solar  heot ;  and  ever\'  increase  of 
solar  radiation  lends  to  magnif}-  the  contrast 
between  moist  regions  and  dry  regions,  mak- 
ing the  moist  moister  and  the  dry  drier. 

If  our  author  has  fallen  into  error  in  his  fun- 
damental [lostulates,  we  need  not  be  surprised 
to  find  that  facts  have  proved  stumbling-blocks 
to  him.  and  that  he  has  involved  himself  in 
numerous  inconsistencies.  It  will  be  profitable 
to  call  attention  to  some  of  these. 

On  p.  341  he  asserts  that  the  recession  of 
the  glaciers  of  the  Alps  is  part  and  jmrcel 
of  u  general  phenomenon  of  desiccation  ;  and 
this  desiccation  his  thcorj"  ascribes  to  a  gen- 
eral lowering  of  temperature.  On  pp.  2'10 
and  296  he  notes  as  evidence  of  this  same 
■  lowering  of  temperature  tlie  extension  of  gla- 
Icicrs  in  Iceland  and  the  increased  abundance 
tif  icebergs  in  the  north  Atlantic.  Thus  the 
extension  of  glaciers  in  one  region,  and  their 
s»!  '  ■■  in  anollier,  are  both  a8signe<l  to  the 
F  _radation  of  climate, 

liavuig  asserted  that  the  phenomena  of  the 


glacial  e|K)ch  in  Scandinavia  had  their  origin 
in  local  causes,  and  that  the  cogmtto  phenom- 
ena, not  only  in  the  Alps,  but  in  the  Pyrenees, 
the  Vosges,  and  the  Caucasus,  were  part  of 
the  same  system  of  cvcute,  lie  neverthelesa 
declares  that  the  ancient  glacial  phenomena  of 
the  Himalaya,  of  New  Zeaiiind.  and  of  the 
Sierra  Nevada,  arc  not  of  sulUcient  importance 
to  call  for  special  explanation.  And  yet  the 
glaciers  of  the  Himalaya  and  New  Zealand 
have  shrunk,  sim-e  their  greatest  extension, 
more  than  those  of  the  Caucasus  and  Pyrenees ; 
and  the  system  of  glaciers  that  has  disappeai-ed 
from  the  Sierra  Nevada  was  greater  than  that 
ascribed  to  the  Vosges.  If  the  lesser  changes 
are  worthy  to  have  a  cause  assigned  them,  wli}" 
should  the  greater  be  ignore*.!  ? 

It  is  stated  that  the  precipitation  on  the 
Sierra  Nevada  was  very  great  in  tertiary  lime, 
and  has  since  continuously  diminislicd.  At  a 
very  late  geological  date  the  valleys  of  the 
range  were  occupied  by  glaciers  ;  and  the  ex- 
planation given  is,  that  the  precipitation  was 
greater  then  than  now.  But  no  suggestion  i.s 
offered  in  explanation  of  the  fact  that  at  an 
earlier  perio<l,  when  the  precipitation  was  still 
heavier,  there  were  no  more  glaciers  than  at 
present. 

This  instance  maj'  be  classed  with  a  number 
of  others,  in  which  phenomena  consistent  with 
his  theory  are  looked  u[K)n  as  systematic,  while 
those  of  an  opposite  character  are  regarded  .is 
tt'm|X)rary  or  unimiK>rtaot.  The  rise  of  the 
lakes  of  the  Gre.it  Basin,  since  the  first  obser- 
vations thirty-five  years  .ago,  apiwars  to  him 
a  temporary  oscillation ;  but  the  fall  of  the 
Lake  of  Valencia  during  a  period  of  fift3'  years 
is  m.ide  one  of  the  proofs  of  a  general  desic- 
cation, and  the  subsequent  rise  of  the  same 
lake  does  not  find  mention.  The  recent  reces- 
sion of  the  glaciers  of  the  Alps  is  referred  to 
a  secular  and  general  cause  ;  but  the  contem- 
iwraneous  advance  of  the  glaciers  of  Spitz- 
bergen  is  assigned  a  local  cause,  while  the 
advance  of  the  glaciers  of  New  Zealand  is 
ignore<l.  The  semi-periodic  blocking  of  the 
Rofenthal  by  ice  Is  mentioned  as  a  curious 
anomaly,  apparently  without  an\'  realization 
that  it  points  to  a  substantial  uniformity  of 
mean  conditions  for  a  period  several  times 
longer  than  that  of  the  glacial  recession  upon 
which  .stress  is  laid. 

One  of  the  most  curious  features  of  the  book 
is  its  assumption  of  the  possibility  of  detecting 
evidence  of  a  secular  change  of  climate  within 
the  brief  periwl  of  human  history.  To  one 
who  has  the  geologist's  conception  of  geologic 
time  the  idea  is  so  extravagant  as  to  be  fairly 
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grotesque.  Let  us  consider  it  a  moment. 
Silurian  fossils  linve  been  found,  not  only  in 
arctic  and  temperate  regions,  but  within  the 
tropics.  By  a  slight  esngger.ition  of  the  pos- 
sible conditions  of  animal  life  we  may  admit 
that  the  gcnunU  climate  of  the  earth  was  then 
50°  C.  warmer  than  at  present.  The  lowest 
estimate  that  has  been  offered  from  the  geo- 
logic or  the  astronomic  stand-point  for  post- 
silurinn  time  is  five  million  years,  which  gives 
us  a  fall  in  temperature  of  one-thousandth  of 
a  degree  in  each  century.  Can  it  i>e  that  Pro- 
fessor Whitney  thinks  a  change  in  temperature 
of  one-thirtieth  of  a  degree  was  sulllcient  to 
degrade  Arabia  from  a  centre  of  civilization 
to  a  desert?  and  to  rob  successively  Persia, 
Greece,  and  Italy,  of  the  prestige  of  empire? 
Has  a  cliange  of  one-hundredth  of  a  degree 
80  modified  the  climate  of  Greenland  as  to 
nearly  deiwpulate  it?  Can  it  be  that  the  same 
change  has  perceptibly  modified  the  distribu- 
tion of  cultivated  plants  in  France?  Has  a 
change  of  the  two-thousandth  part  of  a  degree 
caused  the  Alpine  glaciers  to  recede  several 
thousand  feet?  and  the  Lake  of  Valencia  to 
lay  bare  broad  tracts  for  cultivation  ?  And, 
finally,  was  it  worth  while  to  make  a  serious 
investigation  of  the  thermomctric  data  of  the 
past  century  in  the  hope  of  detecting  a  change 
of  the  thousandth  part  of  a  degree? 

TEIiRACES   AND   GRAVELS. 

In  one  place  or  another  our  author  states 
caiTectly  all  the  fundamental  principles  of  the 
action  of  rivers  in  erosion  and  deposition ; 
but  a  strange  fatality  attends  his  application 
of  them. 

It  is  a  conspicuous  fact,  that  running  water, 
under  some  circumstances,  erodes  its  bed,  and 
that,  under  other  circumstances,  it  builds  up 
its  bed  by  deposition.  The  conditions  which 
directly  determine  the  performance  of  the  one 
or  the  other  of  these  functions  are  load  and  ve- 
locity. We  may  define  the  load  of  a  stream  as 
tlie  ratio  of  its  transfiorted  dibrin  to  the  volume 
of  its  water.  With  a  given  velocity  a  stream 
is  able  to  transport  a  certain  load :  an  increase 
of  load  leads  to  deposition  ;  a  decrease,  to  ero- 
sion. Conversely-,  to  transport  a  given  load 
a  certain  velocity  is  required  :  an  increase  of 
velocity  leads  to  erosion  ;  a  decrease,  to  dep- 
osition. Under  ordinary  circumstances  the 
load  of  a  stream  at  flood-stage  is  not  subject 
to  great  variation ;  so  that  the  <lelermination 
of  deposition  or  erosion  is  usually  due  to  ve- 
locity. Velocity  is  a  function  of  grade  and 
volume.  An  increase  in  the  angle  of  slope 
increases  the  velocity  and  tends  to  make  a 


stream  erode  ;  a  decrease  in  the  angle  of  slope 
tends  to  produce  deposition.  An  increase  in 
volume  gives  a  greater  velocity  and  tends  to 
induce  erosion  ;  a  decrease  in  volume  dimin- 
ishes velocity  and  tends  to  induce  deposition. 

It  follows  from  this,  that  a  stream  which 
flows  with  so  little  velocitj*  as  to  form  a  de- 
posit in  its  valley  may,  by  an  increase  of  vol- 
ume, be  made  to  excavate  its  channel  more 
deeply,  and  thus  abandon  its  old  flood-plain, 
leaving  a  portion  of  it  as  a  terrace  on  the  side 
of  its  valley.  If,  therefore,  a  stream  bo  found 
boi'dered  with  terraces,  and  if  there  be  good 
reason  for  the  belief  that  the  inclination  of 
the  valley  through  which  it  flows  has  not  been 
changed,  it  is  proper  to  infer  that  its  volume 
was  formerly  smaller.  By  drawing  the  oppo- 
site and  erroneous  inference,  Whitney  has  been 
led  to  see  evidence  of  swollen  streams  —  and 
therefore  of  excessive  precipitation  —  where, 
in  reality,  none  exists.  In  point  of  fact, 
river-terraces  are  nearly  always  produced  by 
orographic  changes ;  and  it  may  be  doubted 
whether  there  are  any  localities  where  the  ef- 
fect of  orographic  movements  can  1)6  so  far 
eliminated  .is  to  permit  fluctuations  in  precipi- 
tation to  be  inferred  from  river-terraces. 

If  Whitney  had  escaped  this  error,  it  is  pos- 
sible that  he  might  not  have  been  drawn  into  a 
studj'  of  geologic  climate  ;  for  it  entere  into 
his  original  discussion  of  the  auriferous  grav- 
els. He  there  infers  that  the  pliocene  rivers 
were  large,  because  thej-  deposited  their  load 
high  up  on  the  flank  of  the  Sierra :  and  that 
the  modern  rivers  are  relativelj"  small,  because 
they  have  carved  caiions  in  the  same  region. 
It  may,  indeed,  he  true,  that  the  pliocene  pre- 
cipitation and  streams  were  relatively  great; 
but  these  facts,  so  far  as  they  have  au}'  bearing, 
point  in  the  oppwsite  direction. 

If,  however,  we  dismiss  the  idea  that  the 
behavior  of  these  rivers  was  dependent  upon 
their  volume,  we  can  find  a  more  plausible  ex- 
planation of  the  phenomena  by  referring  them 
to  change  of  inclination.  If  the  inclination 
of  the  western  flank  of  the  Sierra  was  exceed- 
ingly gentle  in  pliocene  time,  it  would  bo  nat- 
ural for  its  streams  to  form  deposits  on  the 
lower  slopes  ;  and  if  afterward  an  elevation 
occurred,  increasing  this  inclination,  the  habit 
of  the  streams  would  be  reversed,  and  the 
caiions  we  see  would  result.  That  such  a 
change  in  inclination  has  actually  t.aken  place 
is  rendered  ))robable  by  other  considerations. 
In  the  first  place,  the  western  face,  which  is 
far  broader  than  the  eastern,  is,  as  described 
by  Whitney'  and  others,  an  inclined  plain,  in- 
terrupted only  by  the  narrow  canons  of  the 
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modern  streams.  Its  i)laleau  char.icter  is  not 
given  b^'  a  continuous  stratum  of  hard  rock 
p.-inillel  to  the  generiil  surface,  but  has  been 
produced  by  the  uniform  enjsion  of  a  s3-stom 
of  plicated  str.ita.  Such  uniform  erosion 
could  onlv  have  been  accomplished  b^'  streams 
flowing  .it  a  low  angle.  Second,  the  cistern 
bountlary  of  the  range  or  plateau  is  a  line  of 
faulting ;  and  the  orographic  movement  pro- 
ducing the  range  consisted  of  a  displacement 
along  this  fault-line,  and  a  consequent  inclina- 
tion of  the  plateau-like  mass  to  the  westward. 
That  this  movement  belongs  to  late  geologic 
history  is  strongly  indicated  by  the  fact  that 
it  is  incomplete.  Some  unpublished  observa- 
tions by  Mr.  I.  C.  Russell  show  that  a  part  of 
it  has  occurred  since  the  date  of  the  quater- 
nary lakes  of  the  Great  Basin ;  and  the  Inyo 
county  earthquake  brings  it  down  to  1872. 

If  a  rise  of  temperature  is  not  favorable  to 
glaeiation,  if  a  fall  of  temperature  does  not 
make  deserts  drier,  and  if  river-terraces  are 
not  indicative  of  waning  precipitation,  it  might 
seem  that  our  author's  theory  is  badly  otl";  but 
the  case  is  not  hopeless.  The  paleontologic 
evidence,  and  the  doctrine  of  the  dissipation 
of  solar  energy,  remain  ;  and  if  he  will  now 
devote  himself  to  the  investigation  of  the  gla- 
ciers th:it  are  known  to  have  recently  increased, 
to  the  <lry  countries  in  which  civilization  and 
wealth  have  supplanted  barbarism  and  poverty, 
and  to  the  rivers  that  are  engaged  in  filling  up 
the  valleys  they  once  excavate<l,  he  may  yet 
find  in  recent  history  the  evidence  he  seeks  of 
a  secular  change.  G.  K.  Gilbeut. 


tic  the  Indian  Ocean,  and  the  Mediterranean. 
They  bear  a  close  resemblance  to  the  Trachy- 
uemidae ;  but  they  are  furnished  with  great 
numbers  of  ambulatory  tentacles,  which  arc 
wonderfully  like  the   sucking-feet  of  echino- 


DEEP-SEA  MEDUSAE. 

Report  on  (he  deep-sea  Medusae  dredged  by  H.  M.  S. 
CUnllenger  during  the  years  187S-76.  By  Prof. 
Erjjst  IlAtXKKL.  LondoD,  1882.  105 -f  154  p, 
32  pi.    4". 

The  expedition  obtained  only  eighteen  Me- 
dusae from  deej)  water ;  and  some  of  these, 
sucli  as  the  beautiful  Margelid,  shown  in  plate 
1,  are  untloubtedly  surface-forms.  But  the 
value  of  the  collection  must  not  be  estimated 
by  its  size :  for  some  of  the  sjK'Cies  are  very 
primitive  forms,  or  ancestral  types,  and  are 
therefore  of  the  greatest  scientific  interest ; 
while  <.>thers  present  unique  and  remarkable 
raodifif-alions  of  structure  to  adapt  them  to 
their  life  on  the  bottom. 

Among  the  latter  are  the  Pectyllidae,  —  a  new 
ally  established  by  Haeckel.  to  include  three 
Bucrii  of  Medusae,  obtained  by  the  Challenger 
at  a  great  depth  in  the  Arctic  Ocean,  the  Anlarc- 


TessrrnntbA  connpctcns  lo  pronic,  U>n  Uidm  the  naturml  tla*. 
OulllnC'tkotcb  frum  n>cckcr>  Dcepiws  MediuM,  I'l.  1ft, 
Fig.  1. 

denns,  terminating,  like  these  organs,  in  ex- 
panded  sucking-disks.  As  Haeckel  has  ob- 
tained living  specimens  of  the  Mediterranean 
species,  and  has  thus  been  able  to  supplement 
his  account  of  the  anatomy  by  observations  of 
the  living  animal,  we  have  an  interesting  ac- 
count of  its  habits  in  confinement.  He  says 
that  it  usually  lies  on  its  back,  extends  a  por- 
tion of  its  sucking-feet  stiffly  out  around  it, 
and  thus  attaches  itself  to  the  bottom  of  the 
glass :  the  other  sucking-feet  play  fVoely  in  the 
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water,  ns  if  feeliuj;  atui  lisliiiig  for  [ircy,  wliiU; 
the  o(>oii  mouth  projects  vertioally  upwards. 
It  also  <'liinl>s  the  sides  of  the  nquarium,  using 
its  feet  like  a  starlisli. 

Olio  of  the  most  interesting  deep-aca  forms 
is  Tcsaernntha  conuoctens,  one  of  the  simplctst 
and  oldest  representatives  of  the  family'  Toa- 
saridae. 

In  his  System  der  Medusen,  ITiiecJvel  has 
given  his  reasons  for  regarding  this  fiitnily  us 
the  primitive  form  from  whicti  all  the  Acrns- 
pcdn  .ire  descended,  and  he  has  given  a  figure 
of  this  s[M!cics  in  tlic  same  plat*.  Tosscrun- 
tha  is  little  more  than  a  Scypliostoma,  which 
becomes  sexually  mature  in  this  larval  stage. 
Unlike  a  .Scyphostoma  larva,  it  is  a  locomotor 
form,  whieh  has  bocomo  adapted  to  a  free- 
swinwuing  life  by  the  change  uf  its  oral  disk 
into  a  8ub-umbi\Mla,  and  its  basal  |)edunele 
into  an  apicnl  process.  In  place  of  the  sim- 
ple peripheric  gastric  space  of  the  Scyphos- 
toma, it  has  a  chamber  diviiled  bj*  partitions 
into  four   radial   pouches.      This   interesting 
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medusa,  which  is  uu(lonbt«dly  a  deep-sea  form, 
was  captured  in  the  .South '  Pacific  in  2,160 
fathoms  of  water. 

A  magnificent  specimen  of  Periphylla  rair- 
abilis,  a  mature  male,  wtks  captured  by  the  ex- 
pedition, near  New  Zealand,  in  1.100  fathoms 
of  water;  and  it  has  furnished  Haeckel  with 
the  material  for  a  minute  and  valuable  descrip- 
tion (illustrated  by  eight  plates)  of  the  an.itomy 
of  this  remarkable  family,  which  shows  many 
points  of  close  relationship  to  the  very  simple 
and  primitive  Tessarid.ae  and  to  the  Cucernar- 
iadae,  although  it  is  in  other  respects  the 
most  highly  organized  of  the  c-oelenterates. 

Half  of  the  eighteen  species  of  Medusae 
in  the  collection  were  Craspedotae,  and  half 
Acraspedae  ;  and,  as  they  represent  eighteen 
genera  and  thirteen  families,  they  present  a 
great  range  of  diversity,  and  represent  most 
of  the  important  types  of  medusa  structure. 
ITaeckel  has  therefore  prefaced  his  descrip- 
tion by  a  general  intraluction,  which  sets  forth 
brielly  and  clearly  the  present  state  of  our 
knowkvlge  of  the  anatomy,  histology,  embry- 


ology, and  syslematio  Jtoology  of  the  Medusae 
as  a  whole.  This  introduction,  written  In 
iCnglish,  is  of  great  value  to  Ihose  who  are  not 
specialists,  but  yet  wish  to  know  the  ivsiilts  of 
motlern  research  on  this  subject.  It  is  only 
proper  to  point  out  to  such  readers  the  fact, 
that  the  paper  cont.iin9  many  statements  which 
are  not  accepted,  without  qunlitlcatiou,  by  all 
naturalists  :  such  us  the  assertion  (on  p.  xxv), 
that,  "as  the  formation  of  the  gastriila  by 
invagination  of  the  blnstuhi  in  the  Medusae 
has  been  observed  in  very  dideretit  groups, 
we  may  assume  that  it  happens  universally  iu 
tills  class;  and  supposed  exwptions  (e.g., 
Gcryenia)  are  founded  on  erroneous  observa- 
tion."  Most  embryologists  would  eertainlj- 
hesitate  to  believe,  without  verification,  that 
Mctschnikotr 's  careful  study  of  the  develop- 
ment o(  Lirioj>o  involves  a  fundamental  error: 
and  many  would  lie  disiwsed  to  doubt  whether 
the  statement  on  p.  xv,  that  the  Ctenophorne 
are  derived  from  an  Anthomediisa  (Cteuaria), 
is  fully  i)roven. 

The  presence  of  a  number  of  uncorrected 
typographical  errors  also  detracts  from  the 
value  of  the  paper  for  general  readers.  For 
instance  :  p.  viii  contains  the  stateiiient,  that, 
"  as  regards  the  two  sections  or  sub-dasscs, 
the  Crasi>edotac  are  more  probably  of  mono- 
phylitic  origin  ;  the  Acraspedae,  of  polyphy- 
litic  ;  "  while  other  sections  e8i>ecially  ilevoted 
to  this  (x)iiit  (II  and  14)  show  that  the  author 
really  holds  the  oi(ix>site  view,  and  believes 
that  the  CraspedoUie  arc  of  polyphylitic,  and 
the  Acraspedae  of  monophylitic  origin. 

Ilaeckei's  very  extensive  and  minute  .ic- 
quaintance  with  all  forms  of  Medusae  qualifies 
him.  to  an  exceptional  degrw.  for  speculating 
uijon  the  origin  and  ancestral  relationship  of 
the  various  orders  and  families ;  an<l  his  at- 
tempt to  trace  the  evolution  of  the  various 
forms  is  therefore  interesting  to  all  zoologists. 
In  sects.  10-14  he  gives  a  phylogenetic  classi- 
fication of  the  Medusae,  the  outline  of  which 
ia  essentially  .as  follows :  the  scypy-polvps  and 
hydro-polyi)S  diverged  from  each  other ;  and 
the  latter  became  evolved  along  three  diver- 
gent line*,  thus  giving  rise  to  the  tulmlarian 
hydroids,  the  cainpunularian  hyilroids,  and  a 
third  imaginary  •  trachylariaii '  liydroid,  l)efore 
any  true  Medusae  were  evolved.  The  Acr.as- 
pcdae  are  the  descendants  of  the  scypy-polyps, 
of  which  their  Scyphostoma  larva  is  the  onto- 
genetic recapitulation ;  while  the  three  great 
groups  of  CrastMiilotae  are  the  independent 
descendants  of  the  three  kinds  of  hydro- [wlyps, 
— the  Anthomedusac  (e.g.,  Murgelis),  from  the 
tubularian  hydroids;  the  Leptomedusac  (e.g., 
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Eucope),  from  the  t-ampanularian  hi-droiils; 
tiTuI  ilie  Trnohoinedusae  (e.g.,  Liiioiw)  Jin<l 
Nurcornudiisae  (e.g.,  Cunina),  from  llic  '  tr.i- 
Cliylnrinn '  livdroula.  The  reserahljinces  be- 
twcou  llic  Acraspedac  and  the  Cra.si)odotae, 
aud  the  aimitarity  between  tllc  various  orders 


of  Craspodotao,  he  believes  to  be  due  to  sec- 
ondary modification,  rather  than  to  inheritniR* 
by  descent  from  .-»  coniiiion  aiK'ostnil  medusa. 

He  ivgards  Ihti  Ctoiio|thorue  and  tlie  Sipbo- 
noi)iiorat'  as  divergent  stoma  from  tiie  Antho- 
medusnu. 


WEEKLY  SUMMARY  OF  THE  PROORESS   OF  SCIENCE. 


ASTRONOMY. 

stronomioal  applications  of  photography. — 
Prof.  E.  ('.  I'ickfriiiir  ilcsirribed  some  i>hiit(>!;i»|jliic 
wurk  wliioli  ii<  now  Immiik  iiiidertnken  iil  llie  Hurvnrd 
observatory.  Exiicriiiifiits  are  boiiig  iimdi-  witli  vjiri- 
oiis  Ir'usfs.  and  on  llieir  cuniiilctioii  it  Ih  inteadiHl 
to  take  photugrapbs  of  tlic  wbolo  visible  heavens 
north  of  :iO<>  south.  It  Is  possible,  also,  that  »  map 
ill  be  published.  Mensurenient*  of  the  photograph- 
I  fneraiy  of  all  the  brighter  stnrs  will  be  uiiide,  down 
to,  perhaps,  the  seventh  niaKiiilude.  Besides  tliiK,  it 
Is  proposed  to  obtain  ine.isurenieiits  of  the  color 
of  tbe  starH  by  \l>'ing  n  large  lens  of  heiivy  flint-!;lass, 
givlni;  as  much  chromiitlc  aberration  .is  po.^isible.  In 
the  centre  a  circular  disk  of  gKss  will  be  placed, 
tlighlly  thinner  at  one  edge  than  at  tbe  other.  The 
effect  will  be,  thai  every  star  will  have  two  images 
placed  Hide  by  side.  By  adjusting  the  sensitive-plate 
at  a  certain  distance  from  the  lens  the  blue  rays  will 
be  brought  to  a  focus:  but,  in  the  case  of  the  image 
formed  by  the  rim  of  the  lens,  the  violet  and  ultra- 
violet rays  will  he  spread  over  so  large  an  area  a.s  to 
produce  comparatively  little  effect,  while  in  the  other 
Imase  they  will  have  nearly  full  power.  By  placing 
another  plate  somewhat  nearer  the  lens  the  violet 
rays  will  be  focused.  A  thini  plate  will  enable  us  to 
focus  the  ultra-violet  rays.  By  comparing,  in  each 
case,  the  imngc  formed  by  the  edge  of  the  lens  with 
that  formed  by  the  centre,  a  series  of  quantitative  re- 
iulln  Clin  be  obtained,  wbich  will  vary  according  to 
the  spectrum  of  the  star  measured.  By  this  method 
any  variations  of  color  as  well  as  of  magnitude  coulil 
At  once  be  detected. — {Amer.  acaii.  aria  nc. ;  vteul- 
InjFeb,  14.)  [412 

MATHEMATICS. 

Rlemann's  theory.  —  The  present  paper,  by  Prof. 
Klein,  is  a  continuation  and  generalization  of  the 
metlKxU  and  results  in  his  memoir,  which  appeared 
a  '.   entitled    Ve1>er  lllemnnn's    Theorie  der 

.1  '71  Fuiictioncn,  etc.     This  last  conlniued 

ai:  -;.  ..  .,)ii  of  the  Klcmann  theory  of  functions  to 
orbilrarlly  given  closed  surfaces.  There  exist  over 
these  surfaces,  as  the  author  shows  by  physical  con- 
siderations, cerlan  potential  functions,  the  relations 
between  which,  expressed  in  the  langti.ige  of  analy- 
sis, aSonl  the  sought  properties  in  the  theory  of  func- 
tions. The  physical  I'onsideralions  at  first  emi>loyed 
In  order  to  obtain  tentative  results  are  now  aban- 
doned, and  the  author  develoiis  his  new  theory  by 
more  rigorous  methods.  Instead,  now,  of  consider- 
ing a  Uiemann's  surface  as  a  closed  surface,  he  re- 
gards it  .IS  a  bounded  surface,  or  aggregate  of  bounded 
sii  '  •  '  "      'lie  different  portions  of  the  bounding 

I :  _;»rded  as  lieirig  connected  in  pairs  by 

ui;  .  A  so-bounded  surface  is  regarded 

as  a  portion  of  ii  closed  surface;  and  the  author  shows 
how  an  imnortiint  general  principle  is  obtained, 
which  he  colli  the  principle  of  analytical  develo|>- 


ment,  and  which,  In  certain  special  cases,  coincides 
with  a  principle  of  Schwarz  called  the  principle  of 
symmetry.  The  aulhor  shows  how.  by  certain  i>ar- 
licul.irizalfons  of  the  ide.-vs,  a  general  notion  may  be 
obtained  of  those  functions  which  have  linear  tning- 
formalions  among  themselves;  and  a  tbeoiy  is  then 
given  of  single-v.ilucd  functions  of  thin  kln<l.  The 
author  speaks  of  a  Kiemann's  manifold,  Instead  of  a 
Uiemann's  surface,  and  considers  a  closed  two-dimen- 
sional manifold  instead  of  a  closed  surface,  and.  upon 
this  manifold,  single-valued  definite  differential  ex- 
pressions, instead  of  simply  the  element  of  length. 
Numerous  references  are  given  to  the  earlier  litera- 
ture of  the  subject,  in  wliich  the  investigations  of 
Poincare  stand  out  most  prominently.  The  present 
memoir,  taken  with  the  previous  one  .ibove  referred 
to,  constitutes  one  of  the  most  important  .iddilions 
that  has  ever  been  made  to  Uiemann's  theory  of  func- 
tions.—  { Mntli.  aiinaleti,  w'l.)  T.  c.  [413 
FunctionB  of  t^iro  variables.  —  M.  Polncari5  give* 
a  generalization  of  a  theorem  of  Welerslrass  concern- 
ing functions  of  one  variable.  The  theorem  in  ques- 
tion is,  "  ll  F(x)  i.1  a  mfromorphic  function  over  the 
entire  plane,  It  can  be  pliteed  in  Ihe/nrm  of  a  quotient 
of  tipo  inteyral functions."  >I.  Poincar^  seeks  to  find 
the  analogous  ihcorem  In  the  case  of  mo  variables, 
and  considers  a  function,  F  (X,V),  of  two  imaginary 
variables  [X  =  x  +  t]/,  Y  =  z+  It).  Calling  u  the  real 
part  of  a  function  of  X  and  T,  it  is  seen  that  u  salis- 
ncs  a  differential  equation  ( A  u  =  OJ  where 

A  =    -^     -I-    ''i    +    "^    +    "'    ■ 
dz-'  ^  dy--  ^  dz^        df 

u  also  satisfies  certain  other  partial  differential  equa- 
tions of  the  second  onler,  which  need  not  be  written 
down.  .\ny  function  satisfying  the  equation  Au  =  0 
is  called  a  potential  function.  The  aggregate  of 
points  satisfying  the  inequality 

(i-x,,)' -I- (2/ -Vn)*  +  (z-z,)« -!-(«-«„)•<  r' 
is  called  a  hyiierspheric  region.  The  aulhor  con- 
structs an  Infinite  number  of  hyperspberic  regions, 
and  considers  a  point  {x  t/  z  t)  as  belonging  to  at  least 
one  of  these  regions,  and  being  common  to  not  more 
than  five  of  them.  The  final  theorem  obtained  is  as 
follows:  if  y  is  ony  non-uniform  function  of  X, — 
which  has  no  essential  singular  points  at  a  finite  dis- 
tance, and  which  cannot,  for  the  same  v.ilue  of  X, 
take  an  infinite  number  of  values  Inlhiitely  near  to 
each  other,  —  it  can  be  considered  as  the  solution  of 
an  equation,  O  |X,Y)  =  0,  where  G  is  an  integral  fiuic- 
tiou.  —  (Coinpfea  rendtu,  Jan.  L'2.)    t.  c.  [414 

PHT8IC8. 

Kachonlci, 
Motion  of  a  pendulum. —  M.  Lipschilz,  in  a  let- 
ter to  M.  Uennile,  investigates  the  motion  uf  a  heavy 
body  capable  of  turning  freely  about  a  horizontal  axis. 
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Let  M  be  the  mass  of  body;  N,  muiuent  of  inertia 
about  the  axis;  Z,  distance  of  centre  of  gravity  of 
|body  from  Die  axis;  g,  acceleration  of  gravity;  0, 
ngle  of  rotation,  wViicli  is  0  when  body  is  at  rest. 
The  Diulion  is  cunsidored,  first,  >mder  the  condition 
tliat  the  angular  velocity  v.inishes  fur  the  value  U„  of 
I),  and,  secondly,  under  llie  condition  that  the  angular 
velocity  vanishes  for  tlie  value  n-  —  Oq  of  9.  If  t  and  t' 
denote  the  times  In  these  two  cases,  then 

j-j    =ZMg(cos»-cos()„), 

/dtf\a 
i  N  {.^A   =  Z  Mg  (cos  (»  +  cos  9„ ). 

M.  LIpschitz  expresses  t  and  t'  in  terms  of  elliptic 
integrals  of  tlie  first  species,  and  proceeds  to  find  the 
■corresponding  integrals  ( w  and  w'j  of  the  second  ipe- 
Pcies.  He  points  out  that  these  represent  quantities  to 
wliich  Hamilton  gave  the  name  accumulatvA  living 
force  ;  that  Is  to  say.  In  each  case  the  element  of  the 
lntecr.ll  Is  etjual  to  the  sum  of  the  living  forces  of  the 
sysUMu  multiplied  by  the  element  of  time.  He  shows 
tliat  if  T  and  1",  W  and  W,  denote  the  value*  of  t  and 
t',  w  and  w',  corresponding  to  the  passage  of  the  body 
from  the  state  of  rest  (when  0  equal  0)  to.  the  state 
when  tf  is  a  maximum  (which  is  o^,  in  the  first  case, 
and  n  —  »„  in  the  second  case),  then 
TW'  +  WT'  =  2rrN. 
Whence  it  appears  that  this  expression,  involving  the 
four  i|uanlillcs  T,  T',  W,  W,  for  the  two  assumed 
conditions  of  motion  of  the  same  body,  lias  a  value  de- 
pending solely  upon  the  moment  of  inertia  of  the  body. 
—  (C'oinp<<'8  rendiM,  Dec.  4,  1S82.)     o.  A.  ii.  [415 

Cliaiiges  in  tlie  teacliing  of  mechanics.  —  M. 
Yvon  Villarceau  observes,  that  what  is  usually  and 
vaguely  termed  'rational  mechanics'  might  with 
more  propriety  l>e  called  '  general  mechanics,'  follow- 
ing the  example  of  M.  IJesal.  The  science,  iu  M. 
Yillarceau's  method  of  treating  it,  is  based  on  two 
principles,  —  the  equation  of  the  motion  of  a  material 
point  projected  upon  a  fixed  arbitrary  line,  and  the 
principle  of  action  and  re-action,  in  treating  prob- 
lems whicli  involve  the  liainons  of  points,  a  certain 
rule,  often  neglected,  should  always  be  observed. 
This  rule  consists  in  determining  the  values  of  all 
the  forces  which  arc  eliminated  in  effecting  the  solu- 
tion of  the  problem,  so  that  we  may  know  wlietlier 
they  are  compatible  with  the  properties  of  the  matter 
of  which  the  bodies  are  composed;  e.g.,  the  intensi- 
ties of  the  forces  ought  not  to  exceed  the  limits  of 
the  resistance,  strings  ought  not  to  be  subject  to  a 
compression,  etc.  From  failure  to  observe  this  rule, 
contradictory  results  may  be  reached  in  the  case 
of  certain  problems;  altliough  all  the  theorems 
employed  in  the  solution  are  inconlestably  true. 
As  aw  illustration,  M.  Villarceau  considers  the  mo- 
tion of  a  solid  of  revolution  turning  about  its  axis 
of  symmetry,  and  left  to  itself.  He  is  led  to  the 
conclusion  that  the  study  of  the  motion  of  a  geomet- 
rical solid  left  to  itself  ought  to  be  excluded  from  gen- 
eral mechanics.  —  {Comples  rendus,  Dec.  26,  1882.) 
o.  A.  H.  [416 

(PhatoffTflphy.) 

Quantitative  photographic  measarements. — 
In  connection  with  the  above  article  a  paper  was 
read  by  Mr.  \V.  H.  Pickering,  describing  some  experi- 
ments on  the  absolute  sensitiveness,  and  other  im- 
portant characteristics,  of  photogi'.tphic  dry  plates.  As 
a  standard  of  sensitiveness,  ordinary  wlilte  filter- 
paper,  which  is  salted  and  sensitized  in  standard 
solutions,  was  selected.  No  toning  or  fixing  is  em- 
ployed after  the  exposure;  and  the  amount  of  light 


absorbed  by  tlie  exposed  portions  is  measured  by  a 
photometer  by  gaslight.     The  paper  and  the  plates  to 
oe  compared  are  exposed  altogether  to  the  direct  ligM' 
of  the  sKy,  shining  through  diaphragms.     The  •>•-' 
are  then  placed  in  a  standard  developer  fo 
time,  and  fixed.    They  are  next  measured  by  . 
tomcter,  and  llie  t>er  cent  of  light  absorheil 
exposed  portions  tletermiiied.     'fhe  amouiii 
necessary  to  darken  the  pai>er  and  each  pl.-i' 
cent  is  calculated;  and  the  reciprocals  of  lli> 
these  amounts  then  give  the  absolute  sensit 
each  plate  in  terms  of  the  paper  taken  as  a  st.iuu.ini. 
This  sensitiveness  wjis  fouml  to  vary  between  one  and 
ten  million  for  the  various  plates  measured.     It  was 
shown  that  the  plates  most  sensitive  to  faint  lights 
were  by  no  means  necessarily  the  most  sensitive  to 
high  ones,  and  that  those  most  fogged  by  gaslight 
were  not  proportionately  so  when  exposed  to  the  light 
of  the  sky.     It  was  found,  that  if  we  expose  one  por- 
tion of  a  plate  to  a  standard   light  for  a  slamlard 
time,  and  then  expose  another  portion  to  n  times  the 
light  for  an  nth   the  time,  the  same  result  will  be 
obtained.    The  largest  value  of  n  employed  was  BOO; 
but,  if  the  law  holds  for  all  values,  it  can  be  shown 
that  an  average  plate  exposed  to  direct  sunlight  will 
be  darkened  perceptibly  by  an  exposure  of  i.„,iJiiinmi 
part  of  a  second.     The  relative  sensitiveness  of  the 
paper  and  plates  may  perhaps  best  be  illustrated  by 
the  fact  that  to  take  a  photograph  of  a  landscape 
under  ordinary  conditions  requires  an  exposure  of 
about  five  seconds.    Now.  to  take  the  landscape  under 
the  same  conditions  on  sensitive  paper  directly  would 
require  an  exposure  of  a  little  over  one  year  of  con- 
tinuous sunlight,  day  and  night.  Measuiemonts  were 
made  of  the  amount  of  contrast  obtainable  by  the 
different  plates,  and  also  of  the  range  of  light  through 
which  they  would  .give  gradations  of  shading.     Great 
differences  were  found  to  exist  in  them,  and  several 
peculiarities  in  the  development  of  the  plates  meas- 
ured were  noted.  —  {Amer.  acad.  arl».  sc. ;  meeting 
Feb.  14.)  [417 

Bioarbonate-of-Boda  developer.  —  A  developer 
very  popular  in  Europe  at  present  is  that  recom- 
mended by  Mr.  .John  McKean,  —  a  cold  saturated 
.solution  of  bicarbonate  of  soda,  1  ounce:  liquid 
ammonia  (.880),  1  ounce;  water,  4  ounces, 

A  few  drops  of  the  above  in  a  three-grain  solution 
of  pyro.  will  develop  any  good  plate  with  less  expo- 
sure, and  with  more  detail  in  the  sli.idows,  than  has 
ever  yet  been  secured  with  the  use  of  bromide.  If 
the  shadows  arc  not  as  clear  as  may  be  desired.  In- 
crease the  proportion  of  bicarbonate.  One  or  two 
drops  of  nitric  acid  in  the  hypo,  solution  dispel  any 
trace  of  fog  that  may  exist  after  a  forced  develop- 
ment, in  the  case  of  under-exposure.  —  (Fhol.  limes, 
Jan.)     w.  H.  P.  [418 

Carbonate-of-soda  developer.  —  A  very  popular 
recent  .\merlcan  developer  is  that  given  by  Mr.  H.  J. 
Newton.  Stock  solution  No.  1 :  carbonate  of  soda, 
500  grains;  wat^r,  10  ounces.  Stock  solution  No.  2: 
pyrogalllc  acid,  20  grains;  oxalic  acid,  30  grains;  wa- 
ter, 10  ounces. 

"Take  equal  parts  of  the  above  Solutions,  thorough- 
ly mixed,  and  flow  over  the  exposed  plate,  which  has 
first  been  laid  in  water  for  a  minute  or  two.  If  the 
plate  should  be  over-exposed,  add  a  few  grains  of  bro- 
mide of  ammonia:  if  under-exposed,  use  a  stronger 
solution  of  soda.  Instead  of  oxalic,  we  may  use  giv 
clal  phosphoric  acid  (IJ  grains  to  the  ounce)  or  con- 
centrated formic  acid  (4  grains  to  the  ounce).  These 
acids  give  rather  better  colored  images  than  the  oxalic, 
but,  even  In  large  cities,  are  sometimes  difficult  to 
obtain, —(PAot.  (Jmes,  Feb.)    w.  h.  p.  [419 
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Eleotrioily. 

Rotatory  effect  of  terTestriai  magnetiBni.  —  In 
1878  H.  Becquerel  showed  that  tlie  rotatory  iiillu- 
ence  of  terrestrial  magnetism  on  light  triivorsing 
cues  L'oiilil  he  iiccurately  measured.     The  fimdameu- 

.  ttX  experiment  cunsistK  in  arranging  upon  the  same 
horizontal  support,  movable  about  a  vertical  axis,  a 
source  of  licht,  a  p<.ilariier.  a  column  of  the  sul>- 
stance  tn  be  investigated,  and  an  analyzer  mounted 
upon  a  divided  circle.  The  axis  of  the  column  and  of 
the  beam  of  light  is  placed  in  the  m:igiielic  me- 
ridian, and  the  plane  of  polarization  noted :  the 
apparatus  is  then  turned  end  for  end;  the  plane  of 
polarizittion  is  still  the  same,  but  the  divided  circle 
has  been  turned  about,  so  that  the  apparent  ro- 
tation is  reversed.  The  effect  was  multiplied  by 
surcessive  reflection  from  mirrors  at  the  end  of  the 
column  of  g.is,  and  also  by  interposing  a  thin  crj's- 
talline  plate,  which  rotated  the  plane  of  polariza- 
tion symmetrically  about  the  axis  of  the  crystal. 

The  author  foimd  that  the  plane  of  polarization  of 
the  luminous  rays,  D,  is  rotated  through  .W;'.."/  in 
traversing  1  metre  of  CSj  at  0°C.  under  llie  influ- 
ence of  terrestrial  magnetism,  and  that  between  two 
points  I  cm.  distant,  in  a  magnetic  field  of  strength 
unity  (c.  o.  8.),  the  rotatioii  of  the  same  rays  in 
passing  through  CS.  at  0°  C.  is  .04«.S±  .0004.  'I'hus 
he  claims  he  can  measure,  by  an  optical  Jptennina- 
tlon,  the  intensity  of  any  magnetic  field  whatever 
to  rin  of  its  value.  —  (.-Inn.  eliim.  phyfi..  Nov.,  I8S2. ) 
J.  T.  [420 

Electric  discharge  in  rarefied  air.  —  Gdliind  con- 
tinues hia  investigation  of  this  subject.  He  connects 
the  combs  of  a  floltz  machine  by  means  of  a  wire 
Interrupted  by  a  short  air-space.  The  circuit  con- 
tains in  multiple  are  a  sensitive  galvanometer,  and  a 
rarefied-uir  space,  5  mm.  long,  between  aluminium 
electrodes.  The  galvanometer  is  also  shunted  by  a 
wire;  and  one  junction  of  this  shunt  with  the  rest  of 
the  circuit  Is  grounded.  When  the  Iloltz  machine  is 
worked,  frequent  sparks  pass,  and  the  galvanometer- 
needle  finally  attains  a  nearly  constant  deflection. 
The  singular  fact  is  observp<l.  tliat  tlils  deflection  is 
many  times  greater,  when  the  galvanometer  is  shunted 
by  the  rarefied-air  space,  than  when  it  i.s  not  so 
shunted.     The   explanation   proposed   Is,  that,  after 

.  each  spark  from  the  Holtz  machine  passes  through 
the  rarefied-air  space,  a  'disjunction.'  or  reverse  cur- 
rent, is  set  tip  by  the  e.  m.  f.,  which  the  discharge  has 
generated  at  the  surface  of  tlie  electrodes.  Tills  cur- 
rent passes  through  the  galvanometer  in  the  same 
direction  as  the  current  from  the  machine. 

Ediund's  articles  seem  to  be  of  value  in  calling  par- 
ticular attention  to  the  long-recognized  resistance  at 
the  snrface  of  the  electrodes  in  a  discharge-ttibe.  thus 
making  it  appear  prot)able  that  the  pniper  resistance 
of  rarefied  air  has  been  overestimated,  and  so  tend- 
ing to  remove  the  difficulty  at  present  felt  in  regard 
to  the  height  of  auroras.     Ediund's  own  conclusion 

—  viz.,  that  empty  space,  or  rather  the  ether,  is  an  ex- 
cellent conductor  —  will  probably  be  accepted  by  few. 

—  ^P^^^L  mag.,  Jan.)     E.  H.  H.  [421 

ENGINEERING. 
The  Corinth  canal.  —  Ai  early  as  the  year  625 
B.C.,  the  idea  of  connecting  the  gulfs  of  Corinth  and 

'  Acgina  by  means  of  a  canal  was  conceived.  It  was 
abandoned  after  some  discussion,  from  the  belief 
th.it  the  level  of  the  sea  in  the  gulf  of  (.'orinth  was 
higher  than  that  in  the  gulf  of  Athens.  Later,  Julius 
Coitsar,   Caligula,   and   Nero  emiilovi-d   en;;iiieers   to 

I  pl^n  this  work;  but  little  was  actually  acroniplished. 
Qtilte  recently  Gen.  Turr  obtained  a  concession  from 


the  Hellenic  government  to  cut  a  eunal  across  the 
istlimus,  of  dimensions  sufficient  to  puss  one  vessel 
at  a  time;  the  cross-section  being  the  same  as  that 
of  the  Suez  Canal,  i.e.,  72  feet  wide  at  the  bottom, 
and  with  a  depth  of  20  feet.  Three  several  routes 
were  surveyed,  being  respectively  :j.JM  miles,  4.2  miles, 
and  (t.S  miies  in  length.  The  first  of  these  lines  was 
selected,  being  the  same  as  that  proposed  by  Nero's 
engineers.  The  work  was  commenced  last  May,  the 
estimated  cost  being  thirty  million  francs.  It  is  be- 
lieved that  the  Investment  will  be  a  good  one,  as  the 
traffic  across  the  isthmus  Is  now  from  five  to  six  mil- 
lion tons  annually.  —  [Etiginca-ing,  Dec.  8,  1S.S2.) 
o.  u  V.  ,  [422 

,Tho  Kinzua  viaduct  —  This  remarkable  struc- 
ture carries  a  liraiioli  of  the  New-York,  Lake-Erie,  and 
Western  railroad,  over  a  deep  gorge  in  western  Penn- 
sylvania, the  Kinzua  Creek.  ,This  is  the  highest  rail- 
road-bridge in  the  world,  th'e  di.^tanec  of  the  rails 
above  the  stream  being  liOI  feet,  wliile  the  whole 
length  of  the  work  is  2,()."i2  feet.  The  structure  is  de- 
signed to  sustain  a  continuous  line  of  the  heaviest 
locomotive  eiigines  from  one  end  to  the  other,  or  2,fW30 
tons  in  all.  The  original  conceiitioii  of  a  viaduct  at 
this  place  Is  due  to  Mr.  O.  W.  Barnes,  C.  E.  The 
execution  has  been  nia<le  under  the  general  direction 
of  Mr.  O.  Chaniite;  the  details  i)eing  arranged  and  the 
construction  carried  out  by  Messrs.  Clarke,  lieeves, 
and  Co.  of  Philadeipliia.  Tlie  total  cost  of  this  enor- 
mous structure  was  but  $237,000,  and  the  time  occu- 
pied in  building  was  only  94  days.  The  towers  were 
erected  without  scaffolding  of  any  kind,  while  the 
superstructure  was  placed  Tn  position  by  means  of  a 
travelling  crane:  a  method  which  secured  economy 
of  both  time  and  money.  Especial  care  has  l)een 
taken  to  enable  the  structure  to  resist  the  severest 
gales  of  wind.  Ample  provision,  too,  has  been  made 
for  the  effect  of  heat  and  cold  upon  tlie  iron-work.  — 
{Enginerring,  Dec.  22,  29,  1882.)     o.  i,.  v.  (423 

Centrifugal  pumps.  —  The  conimon  objection  to 
this  kind  of  pump  is,  tliat  it  wastes  a  large  percentage 
of  the  power  applied;  but  G.  Kapp  of  London  main- 
tains, that,  if  the  pump  is  rightly  made  aiul  rightly 
worked,  it  will  utilize  as  large  a  percentage  of  the 
applied  work  as  any  hydraulic  machine.  He  gives 
the  mathematical  theory  of  the  ceiitrlfugnl  pump, 
shows  how  to  find  the  loss  through  friction,  investl- 

§ates  the  best  form  for  the  wheel-blades,  and  lays 
own  general  rules  for  the  construction  throughout. 
—  [CMltnomieur,  heft  4,  1882.)    o.  a.  h.  [424 

CHBM18TKT. 
(Qtnerat,  phyticat,  and  inorffanic.) 

Formation  of  natural  manganese  binoxide, 
and  certain  reactions  of  other  peroxides.  — 
From  ttie  results  of  M.  Bertlielot,  it  seems  lliat  the 
heat  of  fonuation  of  Mn  O,  in  the  reaction  Mii  (>  +  O 
=  Mu  O,  is  larger  by  o.9  cal.  than  that  of  Mn  CO,  in 
the  reaction  COj  (in  solution)  -t-  Mn  O  =  Mn  C  O,. 
An  explanation  Is  thus  found  for  tlie  formation  of  the 
mineral  pyrolusite  by  the  action  of  air,  either  free,  or 
dlssolveti  in  water.  In  the  reactions  2  Fe  (>  +  O  = 
Fe,0„+  13..3  cal.  for  Fe  O;  3  Fe  O  +  ()  =  Fe  ,0.,  + 
10.3 cal.  forFeO;  CO,  (In  solution)  -f-  FeO=FeCO„ 
-t-  Seal,  (or,  CO,  (gaseous), -t- 7.8 cal.), — raorelieat  is 
evolved  in  the  formation  of  the  oxide  tlian  of  the  car- 
bonate. The  stability  of  BaCO,  is  shown  in  the 
reactions  Ba  +  O  =  Ba  O,  -I-  0  cal. ;  Ha  O  +  C  O,  = 
Ba  C  O,,  +  28  cal.  Hydrogen  peroxide  cannot  be 
formed  from  MnO.,  since  there  would  lie  an  absorji- 
tion  of  lieat :  Mn  Oj  -I-  H CI  =  Mn  CI,  +  H  .O.,  - 9.7 
cal.  It  cannot  be  formed  from  ferric  oxide,  since  the 
quantity  of  heat  absorbed  would  equal  —  10  cal.   With 
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bftriiim  prroTlde,  Ileal  U  evolved:  BiiOj  +2nCl  = 
B»(.'li  +  11.0.,  -f-  II  cal.  —  {Vomjitea  rtndus,  xcvi. 
88.)     c.  F.  M.  [425 

Slectric  conductivity  of  silver  chloride,  bio- 
mide,  and  iodide. —  \V.  Kolilrnuscli  (ImU  ilint  silver 
MilN  iif  till-  li.ilo^'f'iis  f'ffcT  Ics  I'csislniice  to  nii  elittric 
currciil  tli.iii  sul|)lmrlc  aci'l.  In  llio  onltir  of  their 
coiiiliictjng  power,  llicvlilnriclc  sLiiids  llr^t.  the  iodido 
Inst,  mill  ihc  hroiiildfl  ocouple*  an  inu-rmediftry  ])o>i|- 
tioii.  — (.lii/i.  diiin.p/n/s.,  xxvii.  I!I2. )    c.  F.  M.    [426 

Antiseptic  character  of  caibonic-diozide  gas. 

—  Ill  itii  aliiiosphrri!  nf  this  t:.i«,  H.  Kolliu  HiuU  th.it 
Ulc  qimllty  of  (rosti  beef  onn  hi-  |ire<iTV<-il  for  sevoral 
w«i;ks,  even  In  i\  warm  ronui.  Ki>li,  game,  mutton, 
and  vpftl  lipgii  to  diri'ay  aftor  a  few  ilays.  —  [Jonrn. 
yntk".  rhi-iii.,  II. f.  xlvi.  L>4'.l.)     c.  F.  M.  [427 

Investigations  on  uranium.  —  For  the  atomic 
weight  of  iirrtMliim,  the  values  I'JO,  ISO,  and  240  h.ivc 
been  [imiioscd,  the  latter  appearing  in  McinlelejolTs 
ela^.-iideatioii.  In  order  to  decide  which  of  these 
values  is  correct,  C.  Ziinmerinaiin  determined  the 
vapor  density  of  the  telrnhroiniilc  and  tetraehloride, 
and  the  npeeillc  gravity  .in<l  spccilir  lieal  of  the  metal. 
V^por  deiisily  of  the  letrahromUle  ohlaiiied,  10.4(i; 
caloiilateil  for  UHr,  (U  "  240),  10.3<l:  of  the  tetra- 
chloride oht.iined.  i:l.:!;  ealculaled  for  UC1,(U  =  240), 
13.21.  The  metal  was  prepareil  by  Ijjnllion  of  a,  mix- 
ture of  the  chloride  with  sodium  covered  with  salt. 
Specific  cravity,  1S.7;  iitomic  vnlnmp.  12.84;  specific 
heal  of  the  melted  metal,  0.027ii-).  This  value  mul- 
tiplied by  the  atomic  wei^lit  |24i))  gives,  as  the  atomic 
heat,  lUU;  the  law  of  Uiilong  and  Petit  requiring 
n.04.  Ur.'inium  must  therefore  occupy  a  position  in 
tlie  sixth  group  of  the  periodic  system  with  chromium, 
molyhdeiiiim,  and  tungsten.  —  (/Inn.  d<rr  c/i«m.,  210, 
1.)    c.  F.  ^f.  [428 

Heat  of  formation  of  volatile  organic  bodies. 

—  The  heat  of  foriiiillini  of  such  cninpouinls  lis  car- 
bon tetrachloride,  chloroform,  and  peithl'>retliylen 
has  not  been  determined,  on  account  of  the  great 
difficulty  of  obtaining  complete  combustion.  In  the 
combustion  of  compounds  of  chlorine  and  carbon 
containing  a  small  percentage  of  hydrogen,  Julius 
Tlionneii  obtains  accurate  results  by  burning  the 
volatile  substance,  mixed  wilh  hydrogen,  in  a  special 
form  of  apparatus,  which  he  Ii;is  devised  for  lliis  pur- 
pose. Tlioinsen  concludes  from  hin  results,  that  car- 
bon possesses  an  equally  strong  alBnity  for  hydrogen 
and  chlorine.  The  heal  of  formation  of  elhylen  and 
perchlnrelhylcn  are  nearly  the  .'aiiie;  and,  assuming 
14,l:)0  cal.  as  the  inoii  probable  value  of  the  double 
bond  between  the  carbon  atoms,  the  affinity  of  a 
liydro'.:eii  atom  forcarbun  would  he  1.5, OSO  cal.,  and 
that  of  a  chlorine  atom,  14,:!;iO  cal.  —  { liericlite  deuUrJi. 
c/iem.  .7ew//.ic/i.,  XV.  21100.)     c.  F.  M.  [429 

Constitution  of  carbonic  acid.  —  Since  a  solu- 
tion "f  carbonic  dioxide  in  water  di^.solves  magnesium 
wilh  evoliiti'iii  of  hydrogen,  )I  'Uallo  concludes  that 
it  contains  tlie  hydrateil  aciil  If, CO,.  A.^  a  further 
proof,  he  mentions  the  fact  that  potassium  and  sodi- 
um bicarboiiates  di^sidve  magnesium,  forming  the 
carbonate  >f.;C'Oi.  3  U,0.  The  formation  of  mag- 
nesium sulphite,  by  the  action  of  SOt  in  solution 
upon  the  metal,  indicates  the  hydrated  acid  H^SO.,. 

—  {Deriehte  deulsch.  cliem.  (lesellacli.,  xv.  3001.) 
C.  F.  M.  [430 

lUNEHAIiOOY. 

Jade.  —  Two  specimens,  — one  from  the  Karakash 
valley,  southern  Turkistun,  from  a  mine  formerly 
worked  by  the  Chinese  ;  tlie  other  from  New  Zealand, 

—  upon  analysis,  gave  C.  L.  Allen  result*  agreeing  with 
amphibole. — (CAem.  neiOA,  xlvi.  218.)    ».  L.  p.     (431 

*;*J  '*:  •••  •  • 


Cryolite.  —  A  review  of  the  history  of  the  fluorine 
minerals,  especially  those  ocrurring  with  ervolile  from 
Urceiilaiid,  is  given  by  P.  Oroth  along  wii'  of 

renewed  cryslallosrnphle  anil  chemical  ii  n. 

Crystals  of  cryolite,  after  haviiig  boon  i.l. ■,  ..ud 

measured,  were  given  over  for  clieiulcal  analysis  to  J. 
Hraiidl,  whose  rc'tills  agreeil  very  elosely  with  the 
compoRition  expressed  by  the  formula  :i  >fa  F.  .\l  V,. 
The  results  of  the  renewed  crystallographic  measure- 
ments prove  the  mineral  to  be  monocliiiic  with  the 
axial  relation  u  :  b:c-  O.Ofitli  :  1  :  l.Mfi&i.  (3  =  8WO 
41)'.  The  optical  deportment  of  the  mineral  also  Indi- 
cates its  monoeiinlc  character. — (Zeitachr.  k-ri/.it., 
vii.  :i7.">.)    s.  r..  p.  [432 

Hfirnesite. —  .\ccompanylng  nagyagite  from  Najj- 
yag,  M.  IC.  id-rtrand  has  identified  crystals  of  a  paTe 
rose  color,  very  soft,  and  easily  elcavable  in  one  direc- 
tion, which,  upon  chemical  examination,  proved  to  he 
a  hydrated .arsenlate  of  mngiiesla  containing  a  little 
ealcinni  and  niangani'se.  The  mineral  Is  suiipo-^ed  to 
be  identical  wilh  the  honieiile  described  b\'  liaidin- 
ger.  — («uH.  HOC.  inln.,  v.  aOd.)    s.  i..  i:  [433 

PHYSICAL  GBOGRAPHT. 

Former  great  tides.  —  Prof.  R,  S.  Ball,  in  a 
second  lecliire  on  this  question,  reviews  llie  criti- 
cisms of  his  previous  statements,  and  repeats  his 
belief  that  the  accuinulation  of  the  oldest  stratified 
rocks  was  very  probably  aided  by  this  newly  dis- 
covered and  VC17  im[iorlant  agent;  namely,  the 
stronger  tides  produced  by  the  moon  when  not  so  far 
from  the  earth  as  it  now  is.  —  {Nature,  Dec.  28, 1882. ) 
w.  M.  1).  [434 

Oulf-Stream.  —  Commander  Bartlett's  recent 
measures  on  the  coastrsurvey  steamer  Blake  show 
that  the  current  off  Florida,  where  llie  channel  is  48 
miles  wide,  and  the  deepest  point  4;i9  fathoms,  has  a 
cross-section  of  4211, ."jSH, 240  D  feet ;  a  velocity  from  one 
to  live,  averaging  three  miles  an  hour;  a  discliarce  of 
SI  ,(XlO,OOil,00<),000  gallons  an  hour ;  and  a  temperature 
varying  from  7S°  to  Hi°  at  the  surface,  and  from  67*" 
to  44°  at  the  bottom.  Farther  along  our  coa»l,  the 
current  flows  over  an  even  plateau,  narrowing  toward 
Cape  Halteras,  about  400  fathoms  deep,  and  suddenly 
dropping  off  to  over  2,00<)  fathoms  at  its  eastern  edge. 
In  the  stronger  pails  of  the  stream,  the  bottom  is  swept 
dean,  and  consists  of  firm  coral  rock,  hard  enough  to 
dent  the  bra.ss  cylinder  of  the  sounding-apparatus. 
Where  fine  deposits  occur,  south  of  Charleston,  they 
are  of  pteropod  ooze,  characteristic  of  the  Caribbean 
and  Gulf  of  Mexico;  farther  north,  globigerina  ooze 
becomes  moreenminon,  as  it  is  in  the  open  north  Al- 
laiilic.  The  division  between  thee  two  dejiosits  is 
considered  the  boiiiid.try  of  the  cold,  arctic  current 
wliich  follows  down  our  shore  from  the  north,  passing 
imder  the  Gulf-Stream  off  Halteras.  where  the  shal- 
low plateau  forces  it  out.  No  warm  and  cold  bands  or 
bifurcjillons  were  found  in  the  surface-waters  till  off 
llatleras.  and  no  distinct 'cold  wall.'  Near  shore  the 
current  was  much  Influenced  by  winds.  \  brief  de- 
scription Is  given  of  the  Siemens  deep-sea  thermomfr- 
ler.  based  on  the  variation  of  electrical  resistance  in 
metals  with  change  of  temperature.  Measures  made 
with  this  and  with  the  Miller-Casella  thermometer 
show  almost  absolute  agreement,  even  at  considerable 
depths.  —  {Bull.  Amer.iieo'ir.  hoc,  1S.S2,  00.  Further 
account  of  Uartletl's  work  may  bo  found  in  }^oc, 
U.S.  naval  iimt.,  vii.  1881,  25;  vlii.  1882,  231.) 
w.  M.  P.  [435 

GBOQRAPHT. 
{Europe,) 

French  census  of  1881.  —  After  deducting  the 
number  of  foreigners  temporarily  resident  In  France, 
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llni»l»il  :il  about  1,IXJ<).00«),  C'liorvin  find*  that  the 
Vlihiiioa  iiicrea^eil  with  extreme  slowness,  or  even 
^'inaiiii'il  htalionary,  when  compared  with  the  cnu- 
Bieiiktioris  of  IS'i  and  1S7H.  Dcpartmentg  showing 
ji  iiii-M':ise  have  gruwn  by  immigration.  Decrease 
of  |H>piil»llon  is  found  even  in  some  of  tlie  rick  and 
well  situated  departments,  as  piirtji  of  Normandy; 
imd  tin;  same  districts  jliow  a  Inrsie  percentage  (10 
•  •r  .Ml)  of  rejections  from  the  conscripts  for  recruiting 
111.  limy.  Both  lliese  marks  of  a  lack  of  healthy 
^1. ■^^lh  are  .-iscrilied  to  the  effects  of  drunkenness, 
vslilch  is  unfortunately  prevalent  in  gome  of  the 
•Miinmuiies  of  this  region.  —  {Cnmplcs  rcndus  hoc. 
i/rnjr.    Paris,    \mi,  40.)     w.  M.  D.  [436 

Geographic  -work  in  Spain.  —  Acconling  to  a 

>:i!iiiiimry  by  Kerreirn,  the  ii;eoi;raphical  and  stati<lical 
i;  iiiiite  of  Spain  have  the  pa.-t  year  delermiiied  the 
|.,i,;o  i)f  jirnvily  at  Madriil.  and  the  latitude  and  lon- 

?:ltnde  i  telegraphic)  of  Madrid  and  llajadoz.  Tlic  dlf- 
erence  of  level  between  the  Atlantic  and  Mediterra- 
nean Is  found  lobe  -)-0.(ifl2.T  metre:  for  more  accurate 
<lcterininution  of  this  in  the  future,  automatic  tem- 
perature, pressure,  and  wind  registers  liavc  been  es- 
tablisiicd  at  Alicante.  Sanlandcr,  and  Cadiz.  —  {liol. 
eou.  Muilrid,  niii.,  Iti8:i,  31'.)    w.  m.  d.       (437 

(JItanUc  Octan.) 

Tape  Verde  Islands.  —  Tliis  seldom  -  visited 
group  w.is  cxiiuiincMl  Ijy  Ur.  C.  Doelter  of  Graz  in 
the  aiitiiinu  of  IthSO.  The  islands  do  not  consist 
<xihisively  of  volcanic  rocl»s,  hut  contain  also 
i;nciss,  mica  anfl  clay  slates,  and  limestones,  lending 
support  to  the  view  that  they  make  part  of  a  con- 
tinental mass  once  of  considerable  extent.  Their 
fonncr  direct  connection  with  tlie  mainland  is,  how- 
over,  qiieslioiiable,  as  the  opposite  shore  of  Africa 
does  not  contain  similar  formaiions  in  their  latitude. 
(A  conneclion  would  seem  more  probable  north-east- 
ward to  the  Atlas  range. )  Uoelter's  gcolo-iical  re- 
sults are  given  in  l>ie  vulkane  der  Kapverden  unil 
ihre  pro<lucte  (Graz,  IK'^i).  This  is  to  be  followed  by 
•  ral  narrative  includini;  his  journey  to  western 
1.  with  the  title  Nach  'len  Kapverden  uml  dcm 
Jn..  Grande  I  Leipzig,  Frohberg).  —  [Peterm.  mitlli., 
1883,  72.)    w.  M.  D.  [438 

Atlantic    Soundings.  —  The    brotht^s    Siemens 
Iiavi'   established  a  bpiad  reputation  by  their  tech- 
iii.li  :is  well  as  scicntilic  work,  ranging  from  their 
rwiirks  in    the   ('aucasus    to  the  construction 
iiles  and  telegraph-lines   through    oce.ins  and 
iiessee,  as  well  as    to   practical  researches  in 
i.ity.      It   has  not.    however,    been   generally 
[        KtHMMi,  that,  since  1874,  they  have  undertaken  deep 
souiidinus  in  the  North  AtJanllc  from  one  of  their 
<i»ii  vi&sels,  in  conneclion  with  their  work  of  cable- 
liviic.      Their  results  have    lately   been   published 
(M.iiiford,  London)  in  three  chart.s,  giving  a  valuable 
idltion  to  our  knowledge  of  the  relief  of  the  sea- 
Of>r  in  the  cable-zone  lietwcen  Ireland  ami    New- 
fnini.lland.      The   soundings   were    made   with   Sir 
W  lii.im  Thomson's  sieel  wire  apparatus,  and,  liy  re- 
p.M'i'.l  measures  in  the  same  place,  .ire  found  accu- 
rate within  a  few  fathoms,  even  in  depths  of    two 
miles.    The  charts  are  of  limited  areas;  one  includ- 
ing  the  'Faraday  Ilills,'  N.   lat.  40°-iiY  to  50°,  W. 
bing  2A°:W  to.'Wlj';  the  other  two,  in  the  region  of 
the  Vliimic  cape,  cast  of  the  Newfoundhind  banks. 
—  (rv/cnn.  F/iiU/i.,  18*5,  39.)     W.M.I).  |439 

•yuf.  •Travailleur's'  cruise  in  1882.  —  Lieutenant 
'  reports  that  the  Travailleur  spent  July  and 
t  of  lost  summer  in  following  near  the  coast 
wt'  fipaln  and  Morocco  as  far  as  the  Canaries,  and 


back  l>y  Madeira  to  Lisbon  and  Itochefort.  The 
wcatVicr  was  much  worse  than  was  expected ;  but 
71  dredglngs  were  made  in  depths  from  50  to  1,81)0 
fathoms.  The  100-fathom  plateau  was  found  along 
the  northern  coast  of  Spain,  with  a  width  of  about 
twenty  miles;  beyond  its  border  the  depths  were 
very  variable,  as  had  been  the  c.ise  In  the  previous 
cniises.  With  this  rapiil  chiinge  of  depth,  the  char- 
acter of  the  bottom  changed  also,  and  the  fauna  was 
local.  OH  Morocco,  the  bottom  was  more  even,  and 
was  covered  with  a  soft  reddish  mud;  the  fauna  was 
new  and  interesting.  Among  the  Canary  inlands 
the  depths  were  variable;  the  bottom  was  almost 
barren  of  life,  ami  wa«  strewn  with  volcanic  dust 
ond  allies.  Uy  Madeira,  the  dredge  was  often 
brought  np  torn  by  the  corals  on  the  bottom.  — 
(Voni]iti-ii  inulug,  soc.  iif.o<ir.  Parlt,  188.%  65,  map.) 
I  An  account  of  the  outfit  and  previous  soniulings  of 
the  Travaitkur  Is  given  by  Milne-Edwards  {Bull. 
soc.  i/co!/r.,  lSf2,  93.) I     W.  M.  I».  [440 

BOTANY. 
Oryptoganu. 
Marine    algae   of    Germany   and    Austria.  — 

The  first  three  jiarls  of  the  second  volume  of  liatjen- 
horsl's  Kryptogamen-rtora  contain  an  acccnnt  of  the 
marine  .ilgae  of  Germany  and  Austria  by  Uaiick, 
illuslrat>:d  with  numerous  and  excellent  woodcuts, 
showing  the  structure  of  the  fronds  and  fruit  of  the 
different  genera,  and  three  full-page  photolithographs 
of  species  of  Corallineae.  The  parts  alre.vly  pub- 
lished include  the  lower  orders  of  Florideae,  from 
Porpliyraceae  to  ('ry[ilonemiaccae.  The  descriptions 
arc  clear  .ind  full,  and  the  synonymy  carefully  ar- 
ranged ;  and  the  work  will  be  of  great  value  to 
American  algologists,  as  it  gives  the  Iwst  compre- 
hensive account  of  the  Euroiican  genera  of  red  sea- 
weeds, the  greoter  pan  of  which  have  representatives 
on  our  own  coast.  —  w.  o.  r.  [441 

Reproduction  in  Saprolegniaceae.  —  The  Ko- 
tanisi-he  zeiluiig  cont.iins  a  reply  of  DeTJary  to  the 
remark.*,  of  Priiigsheim  in  tho  Herlin  Monat«|ierichl, 
in  which  he  questioned  tlie  accuracy  of  some  <if  I)e- 
Bary's  stalcmenls  in  his  work,  lieilroe'je  ttir  vior- 
pholoyie  der  pi/zc,  heft  4.  DeBary  regardeil  lliose 
forms  in  which  riiw  siK)res  were  produced  In  oogonia 
without  the  intervention  of  pollinodia  (which.  In  niost 
of  the  »i)ccie8,  make  their  way  into  the  ot^gniiia)  as 
instances  of  apogamy,  and  consiilered  that  tlic  fumis 
in  question  were  originally  derived  from  some  form 
havinc  proper  pollinodia,  but  had  gradually  lost  their 
sexu.ility.  Even  in  the  species  of  Achlya  In  which 
pollinodia  are  present,  Deltary  failed  to  sen  any  direct 
communication  between  the  contents  of  tho  oogonia 
and  pollinodia.  rriiigsheim,  on  the  other  hand,  de- 
scriljes  bodies  which  he  calls  spemianioel)ae,  which 
are  contractile  ma.«ses  of  protoplasm  formed  in  the 
pollino<lia.  .and  which  may  be  discharged  through  the 
walls  of  the  pollinodia  without  any  apparent  open- 
ing, and  unite  at  once  with  the  oospheres  when  the 
pollinodia  are  in  the  oogonium;  or,  in  case  they  do 
not  reach  the  oogonia,  as  in  some  species  of  Achlya, 
the  si)ormamoelme  are  discharged  into  the  water,  and 
then  make  their  w.iy  into  the  oogonia.  In  the  liiv 
tanisches  cenlralblatt,  Zopf  maint.iins  that  I'ring- 
sheim's  spermaraoebae  are  amoeboid  parasites.  De- 
Bary  l)eiieve8,  that,  even  on  the  supposition  tliat  the 
spermamoebae  are  not  parasites,  there  are  species  of 
Achlya  and  Saprolegnia  in  which  sexuality  is  entirely 
wanting,  and  that  one  cannot  assume,  as  rringsheim 
has  done,  that,  in  the  forms  in  which  the  oospores 
are  produced  without  any  apparent  formation  of  pol- 
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linodia,  a  fertilization  is  accomplisliwl  by  incaiis  of 
Bpermaraoebao  produucil  from  unthoriflia  remote  from 
the  oogonia.  DcBarv  ;ij;aiii  slinws  that  it  Is  not  true, 
OS  Pringslieim  ninliitains,  tliat  tlif  spon-s  produced,  as 
he  calls  tlicm  npogamously.  dlffor  from  otliers  In  iho 
duration  of  their  rcstiiig-pcriod. — {Hot.  zeil.,  Jan., 
1883.1  — w.  o.  F.  [442 

Fhenogusii. 

Iieaf  y  berries  in  Blitcbella  repena.  —  ifonstrous 
fniits  of  partridge-berry,  from  tlie  valley  of  Cayuga 
lalve,  have  been  studied  with  attention  by  Prof.  Dud- 
ley, who  elves  several  ijood  figure"  of  the  uialforma- 
tious.  The  following  statement  shows  tliat  the  cases 
possess  more  than  ordinary  interest:  "The  true  pe- 
duncle has  entirely  dIsapiK-ared ;  and  those  \>aTln  of  the 
petioles  coming  in  direct  contact  with  the  berry  have 
become  part  of  it,  and  have  reailily  assumed  its  color, 
texture,  and  peneral  aspect.  Hut  this  union  has  not 
Interfered  with  the  fruitfiilness  or  development  of 
the  ovary;  the  seeds  l)eing  present,  and  the  size  of  the 
berry  not  being  under  the  average."  —  {Torrey  bot. 
fcuH.,  Jan.,  mS;J.)     o.  i..  o.  |443 

Fertilization  of  Asclepias  oomnti.  —  The  struc- 
ture an<l  development  of  the  asclepiad  flower  have 
been  restudicd  by  Mr.  T.  H.  Corry,  wlio  staled  the  re- 
sult of  his  worlj  before  the  Linnean  society  Dec.  21, 
1883.  Self-fertilization,  with  the  parts  in  kUu,  is  be- 
lieved to  be  impossible.  —  {yature,  Jan.  11,  18S3.) 
■w.  T.  [444 

Dichogamy  of  Pelargonium.  — Professor  Barnes 
points  out  t)ie  protandry  of  the  lemon-scented  gerani- 
um, P.  graveolens  [Boian.  gazette,  Jan.,  1883).  In 
this  respect  the  genus  is  a  very  homogcneoiu  one.  — 
W.  T.  [445 

PolUsatlou  of  Arum  italiciim.  —  Dr.  Kraus, 
who  has  recently  stu<lii'd  at  Rome  the  rise  of  tem- 
perature observable  in  tlie  spathe  of  tliis  aroid,  finds 
that  the  maximum  is  reacbe<l  bi.-tween  four  and  six 
P.M., when  it  may  exceed  the  temperature  of  the  sur- 
rounding air  by  27.7°  C.  At  this  time  the  stigmas  of  the 
pistillate  flowers  are  receptive,  and  the  spathe  opens  to 
allow  the  entrance  of  small  diptcra,  which  are  attract- 
ed by  the  wannth  and  shelter  offered.  If  Ihey  have 
previously  escaped  from  older  spathcs,  they  bring  pol- 
len to  fertilize  the  mature  pistils.  Tlieir  escape  Is 
prevented  by  a  whorl  of  rudimentary  stamens,  as  in  A. 
macidatum  and  some  spathea  of  Arisaema  triphylluro. 
The  temperature  gradually  falls  until  morning,  when 
each  sligmn,  having  wilted,  emits  a  drop  of  nectar 
that  is  greedily  eaten  by  tlio  flies.  The  stamens  now 
dehisce,  and  the  insects,  pollen-laden,  escape  to  visit 
other  young  spathea  later  in  the  day.  —  {Ahhanill. 
natur/.  gestlUch.  Halle,  xvi. ;  fide  Kosmot,  Dec.  SO. ) 
V.  T.  [446 

ZOOLOGY. 

Polyps. 
Operculate  corals.  — O.  Lindstrom  has  just  Is- 
tued  an  important  memoir  on  the  operculifcroiis  cor- 
als of  the  paleozoic  formations,  illustrated  with  nine 
fine  plates.  He  divides  them  into  two  groups,  —  Cal- 
ceolldae  and  Araeoponiatidae:  the  former  containing 
Calceola,  Rliizophylhim,  and  the  recently  described 
Platyphyllum  Lind.slrum  (upper  Silurian  of  Cliina), 
—  all  with  opercula  of  a  single  valve,  —  and  Gonlo- 
phyllum,  with  an  oiicrcular  apparatus  of  four  piece.s. 
None  of  the  species  .ire  new;  though  Platyphyllum 
■inense  has  barely  entered  into  paleontological  liter- 
ature in  the  fourth  volume  of  Richtliofen's  '  China.' 
The  second  family  contains  the  new  genera  Areo- 
(loina  and  Hhytidopliyllum;  the  former  proposed  for 
Cyi>tiphyllum  prlsmaticum   Lindstrom   (1808),  fn)m 


the  Silurian  of  Ootland,  and  the  latter  for  R.  piisij- 
lum,  a  new  species  from  the  same  formation.  A 
brolcen  operculum  from  I.erberget,  not  named,  is  be- 
lieved by  the  author  to  represent  a  new  genus  of  tlie 
same  family.  Remarks  follow  on  rholldophylliim 
and  Syrlnsophyllum.  Clielodes  Dav.  A  King,  a  very 
problematical  genus,  is  referred  to  as  probuldy  Chit- 
onoid.  The  text  (ninety-four  page.*!)  Is  in  Swedish. 
Twenty-one  species  are  illiislratcd.  —  {Seennk.  vet. 
aiad.  Anndf.,  vii.  Iv.,  1S82.)    w.  h.  d.  [447 

tfoUailu. 

European  land-shells.  —  The  first  supplement 
the  second  edition  of  Kol)cU's  catalogue  of  the  Eu 
ropeun  land  and  freeJi-watcr  mollusk-fauna  is  just 
published.  It  is  presented  in  the  shape  of  a  syste- 
matic catalogue  of  species,  with  synonymes,  localil 
of  publication,  and  habitat,  for  each  of  the  additlonj 
which  are  very  considerable.  Most  of  the  real  addt 
tions  are  from  the  f.'auc.isian  region,  the  borders 
the  western  Medtterraneitn,  Italy,  and  Sardinia,  aiid_ 
are  duo  to  Boettger,  Kobclt.  Pauliircl,  l.essona,  and 
Pollonera.  To  Locard  and  Bourguignat  we  arc  in- 
debted for  an  extraordinary  number  of  new  names, 
applied  to  variations  and  varieties  of  well-known 
species.  The  amount  and  character  of  the  current 
literature  of  this  topic  may  be  imagined  from  the  fac 
that  this  sujiplcment  contains  about  twenty  page 
of  new  names  supposed  to  be  valid,  and  five  pages 
pure  synonymes. 

In  the  same  issue  appears  an  article  by  H.  Tsch* 
^eck,  on  the  varieties  of  Clausilia  dubia  found  it 
bteiermark.  —  {Xachr.  Matt,  malac.  get.,  188.3.1 
w.  n.  D.  [4 

Shells  from  the  Colorado  region.  —  Mr.  Stearn 
has  recently  received  from  Indlo,  Colorado  desert,  a 
most  interesting  lot  of  Physae,  collected  by  Prof. 
George  Davidson.  They  intergrade  perfectly  with 
one  another,  connecting  P.  humerosawilh  P.  helero 
stropha,  and  these  witli  P.  virgata,  etc.  Recent  dab 
also  cany  the  distrilmtion  of  Anodonta  californiensii 
two  hundred  and  fifty  miles  east  of  the  main  streanil 
of  the  Colorado  river. — w.  u.  d.  [449 

Variattons  of  Pompholyx.  —  A  calcareous  de- 
positoccursin  Pyramid  lake,  Nevada, consistingchicfly 
of  incnisted  pine-needle.s  and  shells  of  Pompholyx  ef- 
fusa.  These  last  vary  widely  from  the  original  type, 
showing  all  grades  of  costation  from  perfectly  smooth 
to  strongly  costate,  as  in  Vorticifex;  these  being  Ibftj 
form  named  costata  by  Hemphill.  Others  show  de 
elded  inclination  to  become  umbillcatcd,  thus  verging 
toward  Carinifex  and  its  allies.  —  w.  h.  d.  [4  " 

WonBit 
A  cave-diwelling  Planarian.  —  Under  the  provis 
ional  name  of  Vortex  cavlcolens.  Dr.  \.  S.  Packard,' 
jun.,  describes  a  Turbellarian   from  X   rave  of  the 
Carter  caves,  Kentucliy.     The  animal  is  white,  about 
four  millimetres  in  Icngtii.  and  in  the  alcoholic  sp 
cimen  no  eyes  could  bo  observed.    There  is  but 
single  genital  outlet  near  the  posterior  extremity.  — ' 
(..ilnitT.  not.,  xvli.  89.)    c.  8.  m.  [451 

Hamingia  artlca,  a  rare  gepbyrean.  —  This  rare 
worm  was  known  only  from  three  sfiecimens.  Lan- 
kcster  has  now  had  an  opportunity  of  examining 
two  others,  one  of  which  he  drcdginl  himself  last 
summer  at  forty  fathoms,  on  a  rocky  Iwltom  off  Ler- 
vik.  Lankester's  specimen  had  a  proboscis,  or  fron- 
tal hood,  which  he  supposes  to  have  been  broken  or, 
in  Koicn  and  Dnnielssen's  original  specimen,  as  th 
consider  its  absence  chanicterislic.     In  the  liquid 
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cniivglobin.  Lankestor's  second  specimen  had 
nly  line  cenllnl  papilla  and  orifice,  instead  ot  two, 
aLn<l  contained  five  niak-s,  wlilcli  live,  ns  in  Bonellla, 
w  minute  parasite?  on  tlic  female.  Tlie  male  is  pro- 
Tided  with  a  pair  of  large  genital  setae,  altliough  such 
■re  wanting  In  the  female.  —  {Ann.  mug.  not.  hint.. 
xl.  37.)     c.  8.  M.  [452 

Hfriapodf  ud  aniclmidi, 

The  blastopore  and  mesoblast  of  Feripatus. 
—  The  late  ]"rof.  Balfour  was  engaged,  ju«t  before 
bisilealli,  upon  a  monograph  on  ihe  anatomy  and 
development  of  Perlpntus,  and  left  a  series  of  notes, 
completed  nmnnseripts,  ami  drawings,  which  it  is  in- 
tandrd  to  publish  in  the  Quarterly  journal  of  micro- 
scopical science  for  April  next.  Some  of  the  results 
have  been  presented  as  a  preliminary  note  to  the 
Royal  society  of  London. 

The  results  are  briefly  as  follows:  that  a  widely- 
open  slit-like  blastopore  is  formed  in  the  early  oval 
embryo.  The  blastopore,  which  occupies  the  meilian 
▼enlral  line,  becomes  closird  in  its  centre,  an  anterior 
portion  remaining  open  as  a  mouth,  while  a  posterior 
portion  apparently  becomes  the  anus.  The  meso- 
blast is  formed  from  the  entoderm  at  the  lips  of  the 
blastopore,  and  makes  its  appearance  as  a  scries  of 
paired  hollow  outgrowths  from  the  cavity  of  the 
archenleron. —  (,/our».  viicrosc.  hoc.  Land.,  Feb., 
1883,  .V2.)     c.  s.  M.  |453 

Byes  of  Scorpio  and  laimulus.  —  K.  Kay  Lan- 
kcstcr  and  A.  G.  Bourne  have  investigated  the  mi- 
nute structure  of  the  eyes  in  Limulus  and  Scorpio, 
and  conclude  that  the  n'sulls.  which  are  given  in 
detail  and  with  elaborate  illuslrations,  confirm  the 
opinion  previously  expressed  by  Lankeatcr,  that  the 
scorpions  and  kiiiK-crabs  are  closely  allied  repre- 
sentatives of  the  class  Arachnida.  The  compound 
lateral  eyes  of  Limuhis  are  compared  with  the  lat- 
eral groups  of  simple  eyes  In  scorpions,  and  found 
to  agree  in  the  most  essential  points.  The  central 
eyes  of  Limulus  arc  found  to  agree  still  more  closely 
with  those  of  scorpions. — {Quart,  joiirn.  microuc 
sc,  Jan.,  188.3.)    8,  i.  s.  [454 

laieots. 
The  scales  of  Coleoptera. — Mr.  George  Dim- 
mock  described  the  scales,  or  scale-like  hairs,  of  a 
number  of  beetles,  and  considered  the  ellects  of  scales 
on  the  coloration  of  these  insects,  and  the  mwles  of 
coloration  of  scales  themselves.  Scale-like  hairs  of 
Cicindela,  Psiloplera,  Anthrenus,  Iloplla,  Polypliylla, 
Valgus,  Chnlcolepidlus,  Alans,  an  undetermined  genus 
of  European  Elateridae,  Ptinus,  Clytus,and  Eniiraus, 
were  described.  This  adds  the  Elaieridac  and  Ceram- 
bycidae  to  the  families  which  were  already  recorded 
■s  sometimes  owing  their  figuration  to  a  scale-cover- 
ing. The  influence  of  air  in  producing  silvery  and 
milky  whiteness  in  Insects  and  in  their  scales  was 
alsndiscu'sed.  The  author  adopted  Dr.  H.  A.  Hagen's 
division  of  the  colors  of  insects  into  'optical'  ,vid 
'natural'  colors  of  two  sorts,  —  'dermal'  and  'hypo- 
dermal,' —  and  gave  a  table  of  treatment  with  re- 
snts,  to  enable  one  to  distinguish  these  colors  in 
lies  under  the  microscope.  As  far  as  examined, 
lies  of  Lepidoptera  owed  their  coloration  to  optical 
and  hypodermal  colors;  scales  of  Coleoptera,  to  opti- 
cal and  derm.il  colors;  alihongh  too  much  stress  must 
not  be  put  \i[)on  the  differences  between  <lermal  and 
bypoderuial  coloi-s.  The  paper,  which  will  apjie.ir  in 
full  r,,  /',„,;..■  u^s  illustrated  by  numerous  figures 
an  eparations.    In  conclusion,  a  mode 

of'  lierscales,  orotherminuteolijectsof 

stmdMr  nature,  on  a  microscope  slide,  was  exhibited. 


This  consists  in  putting  the  scales  In  a  drop  of  some 

?uickly  evaporating  substance — chloroform  is  best 
or  most  purposes  —  on  the  slide.  The  scales  will 
fonn  in  a  kind  of  whirlpool,  nearly  all  the  scales 
finally  settling  down,  as  the  liquid  evaporates,  in  one 
place  on  the  slide.  This  mode  of  operating  is  very 
convenient;  and,  by  inclining  the  slide  gently,  the 
mass  of  floating  scales  c.in  be  made  to  sftlle  on  the 
exact  centre  of  the  glass.  One  jiart  of  Can.ida  bal- 
sam to  several  liumlred  of  chloroform  will  cause  ihem 
to  stick  to  the  slide.  —  {Cambr.  ent.  club;  mtetino 
Marcli  !).)  (455 

Mimicry  of  taummiug-birds  by  moths.  —  The 

striking  resemblance  in  t\7.e,  form,  and  movements, 
of  the  South- .\nicrican  Macroglossa  Titan  to  hum- 
ming-birds, whicii  h.Ts  been  noticed  by  Bales,  Frit* 
Muller,  and  others,  and  referred  to  the  similaiily  in 
their  habits,  is  believed  by  Dr.  Krause  to  lie  a  ease  of 
protective  mimicry;  the  moths  benefiting  l)y  their  re- 
semblance to  the  birds,  which  have  few  winged  ene- 
mies. The  closeness  of  Ihe  resemblance  is  supposed 
also  to  protect  the  moths  from  the  liummlng-birds, 
whicli  alw.iysglve  diase  when  they  recognize  them. 
To  do  away  with  an  olijcction  tliat  might  be  urged 
from  the  similar  appearance  of  Enropcin  Macroglos- 
sae,  which  have  no  Trochilidae  to  Imitate,  It  is  as- 
sumed eitlier  that  these  birds  occurred  in  Europe  In 
late  tertiary  times,  or  that  the  motlis  are  recent  im- 
portations from  the  new  world.  —  (A'o«mos,  Nov.) 
w.  T.  [456 

\Sconomle  mttmvlof/ii.) 

The  regulative  action  of  birds  upon  insect 
oscillations.  —  The  question  "Do  birds  sometimes 
vary  their  diet  so  far  as  to  neglect  their  more  usual 
fooil,  and  take  extraordinar)-  numbers  of  thoie  species 
of  insects,  which,  for  any  reason,  become  superabun- 
dant for  a  time?"  is  answered  by  Prof.  Forbes  in  a 
very  conclusive  manner.  He  selected  an  orchard 
whichhad  bpen  forsome years  badly  infested  bycanker- 
worms;  shot  a  considerable  nnml>er  of  birds  therein 
for  two  successive  years  {'A  birds  of  24  species  the 
first  year,  and  02  birds  of  31  species  the  second  year), 
representing  nearly  all  the  kitids  seen  In  the  orchard; 
made  full  notes  of  the  relative  abundance  of  the 
species;  examined  carefidly  the  contents  of  the  stom- 
achs obtained,  with  reference  not  only  to  tl)e  presence 
of  Ciuikcr-worms,  but  of  all  other  insects  as  well ;  and 
tabulated  the  results.  The  summaries  on  these  tables 
are  brought  into  comparison  with  those  derived  from 
birds  of  the  same  species  shut  in  ordinary  situali<ms 
during  the  same  monlli.  Thirty-six  species  of  birds 
were  taken  in  tiiv  Infested  orclmnl.  "2%of  lhesj)ecie8, 
and  0(.)%  of  the  specimens,  hiul  eaten  canker-worms. 
35%  of  all  the  food  eaten  by  all  the  birds  was  canker- 
worms.  The  comparisons  made  between  the  foo<l  of 
these  birds  and  that  of  birds  shot  in  other  situations 
show,  that  the  Urge  proportion  of  the  food  which  the 
canker-worms  constituted,  in  one  cise  was  compen- 
sated by  a  general  diminution  of  the  ratios  of  all  the 
other  kinds  of  fooil.  and  not  by  a  neglect  of  one  or 
two  alone.  Hence  the  birds,  in  checking  the  Increase 
of  the  canker-worm,  were  not  tending  to  allow  an  un- 
due increase  of  any  oilier  species  of  insect.  —  (/)u/I. 
m.  stale  lab..  No.  0,  Dec.,  1882.)    j.  a.  c.  [457 

Corn-root  ■worm.  —  The  eggs  of  Diabrotica  lon- 
gicornis  have  been  discovered  by  Prof.  Forbes.  They 
are  laid  In  September  and  Octol)er  In  the  ground 
upon  or  about  the  roots  of  corn,  and  probably  do  not 
hatch  until  the  following  May  or  June.  The  best 
means  of  checking  the  increase  of  this  insect  is,  there- 
fore, rotation  of  crops.  —  ( Prairie  farmer,  Dec.  .30, 
1882.)    J.  H.  c.  (458 
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VEKTBBRATB8. 

Discovery  of  the  blood-ciTCuiaUoii.  —  I^m  a 
careful  study  of  the  works  of  Colombo,  and  u  com- 
pariRon  of  dales,  Tollln  concludes  that  Colombo  was 
not  an  original  discoverer  of  the  pulmonary  circula- 
tion, but  merely  appropriated  the  work  of  Servetus. 
—  (^-ircA.  pal/u  anat.  pliys.,  xci.  1883,  39.)    H.  s.  M. 

[459 

Internal  polarization  of  nerves.  —  As  the  result 
of  experiments  carried  on  in  LoviJn's  laboratory, 
Tigerstcdt  concludes,  that,  when  the  polarizing  cur- 
rent is  opened,  the  polarization  instantaneously 
reaches  its  highest  value,  and  then  continuously 
decreases.  The  decrease  is  at  first  rapid,  then  falls 
more  nnil  more  slowly;  so  that  polarization  still  re- 
mains long  lifter  the  opening  of  the  polarizing  current, 
and  onlv  asyraptotio.illy  approaches  the  zero  point.  — 
{Milth.'phytiol.  lab.  Carol,  intt.  Stockh.,  1.,  if.,  1882.) 
H.  It.  M.  [460 

Action  of  the  intercostal  muscles  in  breath- 
ing.—  Lukjanow  has  made  fresh  observations  on  this 
1ong-di$|iuted  subject.  In  his  experiments,  rabbits 
and  dogs  were  useil;  the  breathing  of  the  former 
being  mainly  diaphraunialic,  that  of  the  latter  ohiefly 
costal.  On  examination  of  tlie  Intercostal  spaces, 
exposeil  by  removing  the  skin  and  the  pectoral  mus- 
cles, he  found  that  the  changes  in  their  width  during 
Inspiration  depended  on  the  thoracic  region  observed. 
The  upper  two  or  three  intercnstal  spaces  were  nar- 
rowed in  inspiration ;  the  lower  three  or  four,  widened ; 
the  intermediate  remained  unchanged.  The  phe- 
nomena were  the  same  in  forced  and  in  quiet  breath- 
ing, and  essentially  alike  in  rabbit  and  dog,  though 
more  conspicuous  in  the  latter  animal.  Moreover, 
during  artificial  respiration,  the  same  changes  in  the 
widths  of  the  various  Intercostal  spaces  were  observed 
ss  in  normal  breathing.  The  author  concludes,  that 
it  is  moiit  probable  that  the  view  of  Henke  and  Briiche 
is  correct,  in  accordance  with  which  the  intercostal 
muscles  have  no  proper  duties  as  muscles,  but  sim- 
ply form  an  el.islic  membrane,  enclosing  the  thorax. 
Verj-  considerable  difficulties  oppose  the  acceptance 
of  this  view,  and  these  Lukjanow  to  some  extent 
recognizes.  lie  concludes  by  stating  that  the  full 
explanation  of  the  phenomena  observed  by  him  can- 
not be  given  until  all  the  respiratory  movements  of 
the  ribs  have  been  separately  investigated.  —  {Pjliia. 
orcA.,  XXX.  1883,  82.)    u.  n.  m.  [461 

Tarsus  of  birds  and  dinosaurs.  —  Tills  paper 
by  CJeorg  Baur  forms  an  important  contribution  to 
our  knowledge  of  the  resemblances  of  the  tarsus  of 
birds  to  that  of  dinosaurs,  especially  Conipsognalhus. 
The  tarsus  of  birds  as  shown  by  embryos  is  composed 
of  a  tibiale,  fibulare,  and  a  piece  representing  tarsals 
1-5;  the  latter  anchylose  with  met.  2-4,  and  the  two 
first  with  the  tibia.  Contrary  to  the  observations  of 
Prof.  E.  S.  Morse,  the  ascending  process  is  held  to  be 
a  rather  late  product,  but  an  integral  part,  of  the 
tibiale.  By  an  extended  study  of  the  tarsus  among 
the  dinosaurs,  he  finds  the  following  points  of  resem- 
blance to  birds:  1".  That  the  tibia  and  fibula  be- 
come slim  in  embryo  birds  in  the  same  way  as  in  the 
evolution  of  dinosaurs.  2°.  The  similar  blending  of 
fibulare  and  tibiale,  and  the  position  of  the  fibulare 
umler  the  tibia.  3°.  The  blending  of  the  first  row- 
wit  h  the  tibia  in  both  cases.  4°.  The  morphological 
relationn  of  the  ascending  process:  this  is  small  or 
absent  in  early  dinosaurs,  and  is  slowly  evolved.  5°. 
The  resemblance  of  the  development  of  the  meta- 
tarsals In  birds  to  the  evolution  of  the  same  parts  in 
dinosaurs.  6°.  The  similar  decrease  in  the  number  of 
the  toes. —  (Jfon)A.jaAr6.,  1882,  417.)  J.  a.  j.    [462 


Permian  fishes  and  reptiles  from  Texas. — 
Professor  E.  D.  Cope  exhibited  some  specimens  of 
fishes  and  reptiles  from  the  Permian  formation  of 
Texas.  One  of  these  was  a  new  species  of  Crossop- 
terygian  fish,  which  he  named  Ectosteorhachis  clcero- 
nius.  It  exhibited  some  important  characters  of  the 
posterior  cranial  region.  Tlie  base  of  the  skull  con- 
sists of  ossified  parachordals;  and  these  embrace  the 
chorda  dorsalis  posteriorly,  and  are  continued  for  a 
short  distance  posteriorly  as  a  tube.  Anteriorly  the 
chordal  groove  la  open.  He  considered  the  cranial 
structure  to  be  an  excellent  Illustration  of  a  pcrm^ 
nent  embryonic  type. 

The  most  iuteresting  reptile  was  a  new  genus 
which  occupies  a  place  between  the  Pclycosanria  with 
molar  teeth  and  those  with  raptorial  teeth,  but  with 
more  resemblance  to  the  former,  or  Diadeclidno.  The 
teeth  are  placed  tninsversely  in  the  jaws,  but  the 
crowns  terminate  in  an  incurved  ai>cx.  without  ledge. 
He  named  the  genus  Chilonyx,  and  referred  it  provis- 
ionally to  the  Bolosauridae.  The  typical  species  is 
the  Bolosaunis  rapidens,  — an  animal  with  a  skull  as 
large  as  that  of  a  terrapin,  and  with  robust  limbs. 
The  surface  of  the  skull  is  divided  by  grooves  into 
numerous  swollen  areas;  and  some  of  tliese  on  the 
lateral  occipital  region  are  developed  to  tuberosities, 
like  the  rudimental  horns  of  Phrynosotna  Doug- 
lassi.  —  {Acad.  nat.  ac.  Philad.;  mtciinn  March  (1.) 

[463 
BtptUei. 

Sinodipsas,  a  new  venomous  anake.  —  Profes- 
sor E.  I).  Cope  drew  attention  to  a  recent  Important 
discovery,  made  by  Prof.  Peters  of  Berlin,  of  a  new 
genus  of  venomous  snakes,  Dinodipsas.  The  speaker 
stated  that  he  regarded  the  genus  as  {>ertaining  to 
the  Causldae,  —  a  family  he  had  proposed  as  a  sub- 
family in  his  first  paper  read  before  the  Academy  in 
186U.  As  Caiisus,  the  only  genus  heretofore  known. 
Is  African,  the  statement  of  Peten>,  Ih.tt  Dinodipsas 
is  South  American,  adds  an  important  fact  to  geo- 
graphical zoology.  Prof.  Cope  then  corrected  a  state- 
ment made  by  Peters  in  his  iierpetology  of  the  lieUe 
nach  Mozambique,  that  he  (Prof.  Cope)  had  referred 
Caiisus  to  the  vipers.  In  18(J9  he  had  divided  the 
venomous  snakes  with  vertical  and  hinged  maxillary 
bones  into  the  subdivisions  of  the  rattlesnakes,  the 
vipers,  the  Atractaspines,  and  the  Causines.  He  then 
designated  the  entire  group  Tiperidac,  after  Bona- 
parte, and  had  not  until  later  used  Dimierll  and  Bib- 
ron's  terminology.  This  did  not,  however,  justify 
Peters  in  stating  that  he  has  referred  the  genus  Cau- 
8US  to  the  vipers,  and  that  he  (Peters)  was  the  author 
of  a  separate  family,  the  '  Vipernaltern,"  to  receive 
that  genus  and  Dinodips.-is.  —  (Acad.  nat.  sc.  P/iilad.: 
meetiny  March  li. )  [464 

Hammilii. 

On  HalichoeruB  gryphus.  —  Kchrlng,  basing  bis 
remarks  uiion  the  result  of  an  examination  of  a  full- 
grown  male  gray  seal,  captured  at  Gochren,  Island 
Kijgen,  gives  some  valuable  information  in  regard  to 
the  species.  The  intestines  of  the  Goehren  specimen, 
which  measured  SS  metres,  i.e.,  17  times  the  length 
of  the  animal,  were  filled  with  partially  digested  fish- 
vertebrae,  and  immense  numbers  of  the  nematold 
worm,  Ascaris  osculnta.  A  couiparisou  of  skulls  in 
the  museums  of  the  universities  of  Grcifswald  and 
Berlin  shows  that  great  variation  exists;  making  it 
probable  that  the  three  species  of  Ilalichoerus  recog- 
nized by  many  zoologists  represent  but  the  variations 
of  a  single  one.  The  presence  of  six  molars,  either 
on  one  or  both  sides  of  the  upper  jaw.  in  8  out  of  34 
skulls  examined,  is  noted,  and  Is  regarded  as  repre- 
senting a  tendency  to  reversion  rather  than  an  abnoo 
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in<ility  or  monstrosity.  Tbe  general  principle  is  laid 
down,  that  the  number  and  form  of  teeth  in  mammals 
are  no  less  subject  to  modifications  than  the  amount 
or  color  of  pelage,  the  length  of  the  ear  or  tail,  or  the 
proportions  of  tbe  skeleton.  The  article  closes  with 
remarks  on  the  proportions  of  the  skeleton,  and  the 
geographical  distribution  and  ubumlance  of  the  spe- 
cies. The  author  inclines  to  douljt  the  opinion 
broached  to  him  by  Gerstacker;  namely,  that  tbe 
gray  seal  is  the  most  abundant  species  In  the  Baltic. 
—  {.Sttz.-brr.  gesell.  naiur/.  fr.  Berl,  1882,  117.) 
r.  w.  T.  [465 

Maunmals  as  weather-prophetB.  —  Dr.  C.  C. 
Abbott  showed  that  the  autumnal  habits  of  certain 
animals  that  are  popularly  supposed  to  be  Indicatirc 
of  the  character  of  the  coming  winter  could  not  be 
depended  upon:  although,  by  the  majority  "f  people 
living  in  the  country,  they  were  coiuidered  as  sura 
indications  of  what  the  winter  would  prove  to  be. 
Dr.  Abbott  hod  kept  n  careful  record,  extending  over 
twenty  years,  regarding  the  building  of  winter  houses 
by  mtiskrals,  the  storing  of  nuts  by  squirrels,  and 
other  habits  of  these  and  i>ther  mammals,  and  had 
found  that  the  habits  referred  to,  or  Iheir  omission, 
In  certain  autumns,  bore  no  relation  to  the  character 
of  the  coming  winter. — {Trenton  nat.  hitl,  toe; 
meeting  Feb.  13.)  [466 

ANTHROPOLOOY. 

Ethnography  of  Kordof  an.  —  Dr.  Peney,  pbysi- 
clan-in-cblet  of  eastern  Soudan,  sends  to  Dr.  Ilamy 
of  Paris  a  description  of  the  inhabitants  of  Kordo- 
fan.  The  country  is  held  principally  by  Arab  tribes; 
and  even  the  negroes  were  converted  to  Islamism 
under  that  great  revival  which  subjected  all  northern 
Africa  to  the  faith  of  tlie  Pro])hct.  The  class  of  fa- 
kirs, or  revivalists,  is  very  graphically  described,  and 
their  power  over  the  natives.  A  custom  of  allowing 
the  females  of  the  tribe  to  do  just  us  they  please  one 
day  in  four,  exists  among  the  Hassanichs.  —  J,  w,  p. 

[467 

Tbe  religions  of  savages.  —  M.  A.  Reville  is  the 
author  (if  a  wurk  u|K)n  ihe  religions  of  peoples  non- 
clvillzed,  ptibli'^Iied  in  Paris  by  Kischbacker.  Mr. 
A.  Lang,  reviewing  this  work,  criticises  the  author 
for  relying  too  much  upon  older  authorities  and  upon 
mere  compendiums,  but  gives  him  credit  for  seeing 
tbe  Inie  import  of  many  superstitions  of  lower  races 
that  have  ui>  re.-json  for  us. — {Acadcmij,  J.in.  1.3.)  [468 

Brains  of  great  men.  —  Gen.  .SUobelef,  the  hero 
of  Pleviu*.  after  death  was  subjected  to  a  rigorous 
autopsy.  The  circumference  of  his  head  was  57  cen- 
timetres; of  the  skull,  64;  antero-posterior  diameter, 
18  centimetres;  transverse.  14.  The  brain  weighed 
1.457  grms.  The  brain  of  Gambelta  is  deposited  in 
the  laboratory  of  the  school  of  higher  studies,  and 
will  bo  desi-ribed  by  Jf.  Matbias  Duval  of  the  Society 
of  mutual  autopsy,  to  which  M.  Oixmbetta  also  bc- 
belonged.  —  .f.  w.  r.  [469 

'Woman  among  the  Kabyles.  —  The  Indigenes 
of  Algeria  are  among  the  most  interesting  portions  of 
the  human  family.  As  specimens  of  humanity,  as 
a  to  ethnic  resiilimm,  as  the  repository  of 

f  civilization    that  have  long  since  been 

\i .-iiioug  those  with  whom  they  originated,  the 

Kerliers  have  attracted  a  wide  attention.  The  Ka- 
byles are  the  modern  Berber  representatives  of  the 

scifnl  Nnmidians,  faiuiliar  to  rOassical  scholars  In 
bo  story  of    Jugurfba.      M.   Oamllle  Sabatier  has 

■pn     ■■'.  .:...  -_,ripg  these  people,  and  gives  us 

I!  |ieriences.      To   those  coming 

Ii     ^  1        ,    ,1  kiion,  the  most  striking  fact  in 

Kabyio  life  is  the  liberty  of  going  and  coming  ac- 


corded to  females  of  all  ranks,  and  on  all  occasions. 
Although  the  poor  are  very  miserable,  they  are  not 
disheartened;  and  every  care  is  solaced  by  a  gaudy 
wrapping,  or  some  tawdry  jewelry.  While  the  birth 
of  a  son  is  an  occasion  of  rejoicing,  the  daughter  is 
an  evil  omen.  It  is  only  when  she  arrives  at  a  mar- 
riageable (marketable)  age,  that  the  parents  awaken 
to  a  consciousness  of  her  existence.  All  the  forces 
of  her  education  combine  to  render  her  vigorous, 
servile,  and  revengeful,  and  to  banish  love  from  her 
heart.  Tbe  rite  of  marriage  and  of  bride-sale  are 
de^scribed  in  the  graphic  style  of  an  eye-wltne^s,  and 
the  future  of  the  Kabyles  briefly  foretold.  —  ( Bev. 
(Cantlirop.,  Jan.,  1S83.)     J.  w.  P.  [470 

MoUnaks  and  civilisation.  —  If  all  the  tribes  of 
men  were  arranged  upon  tbe  squares  of  a  modem  city, 
so  that  by  wulkinc  eastward  and  westward  we  could 
visit  the  peoples  of  the  whole  earth,  they  could  each 
be  so  arranged,  that,  by  going  northward  and  south- 
ward, the  student  of  special  topics  might  study  the 
phases  of  his  pet  pursuit  among  the  various  races. 
Dr.  de  Rocbebrune  has  chosen  this  latter  method  of 
study,  and  has  taken  the  word  '  mollusk,'  or  shell,  as 
his  tallsnmn.  The  use  of  this  animal  as  food,  jind  of 
its  test  in  art  and  ornament,  has  existed  among  all 
peoples,  ancient  ami  modem.  Others  liave  already 
gone  over  the  ground,  —  Steams,  Yates.  Barber,  Wy- 
man,  nnd  Martens,  for  instance;  but  the  author, 
having  enjoyed  especial  advantages  lu  the  museum  of 
the  Trocadero,  is  able  to  preseul  .something  new  on 
the  subject  of  ethnographic  conchology.  The  first 
memoir  is  upon  the  mollusks  in  the  graves  of  lower 
Peru.  The  species  used  for  food  as  well  as  for  orna- 
ment are  minutely  identified.  They  are  twenty-seven 
in  number,  and  some  of  tbcm  evidently  ba<l  been 
brought  u  great  distance.  —  [Rev.  d'ethnoyr.,  No.  6, 
lS><->.)    J.  w.  p.  [471 

Mound-builders'  pipes.  —  The  curator  presented 
for  insjHiction  a  collection  of  thirteen  of  the  'curved- 
base'  mound-builders'  pipes  just  received  from  that 
indefatigable  explorer  and  collector,  Kev.  J.  Goss. 
These  pipes  were  collected  the  past  year  from  the 
mounds  in  Muscatine,  Rock  Island,  and  Mercer 
counties,  by  Mr.  Gass,  his  brother,  and  some  neigh- 
bors; and  he  has  recently  acquired  full  possession  of 
lliem  for  the  benefit  of  the  academy,  with  a  full  de- 
scription of  the  mounds,  their  structure,  etc 

One  of  these  pipes  is  a  finely  carved  stag's-head, 
representing  the  antlers  bent  around  the  bowl,  and 
carved  in  relief;  another  is  an  eagle,  pervhed,  and 
holding  some  small  animal  in  Its  claws;  and  two 
otliers  are  neatly  carve<l  birds.  These  four  are  of 
ash-colored  pipestone.  Another  is  a  finely  sculptured 
black  bear,  and  is  very  appropriately  cut  in  a  smooth, 
fine-grained  blackstone.  The  sixth  is  8uppo.sed  to 
represent  a  fox  wllh  tlie  face  turned  backward,  carved 
in  a  beautiful  bright  red  catlinite.  Tbe  seventh,  a 
non-descriptive  animal,  is  also  cut  in  red  catlinite, 
very  much  spotted. 

Two  of  plain  form  are  composed  of  plain  rod  cat- 
linite. The  other  four  are  made  of  a  light-brown 
stone,  rather  small,  and  of  the  simplest  form. 

There  is  also  an  'axe'  of  the  exact  usual  form  of 
the  plano-convex  copper  axes,  so-called,  wlii<'h  is  also 
made  of  the  catlinite,  or  red  pipestonc,  and  n  small 
charm  of  the  same  material. 

This  constitutes  a  very  important  addition  to  this 
already  unequalled  collection  of  the  relies  of  the 
uiound-buiiders,  and  brings  the  collection  of  pipes 
of  this  typical  form  up  to  the  number  of  fifty-six, 
including  several  unfinished  specimens,  and  bv  far 
the  largest  collection  of  its  kind  In  the  world.  — 
{T)avenp.  aead.  *e.  ;  meeting  Feb.  S8.)  [472 
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NOTES  AND  NEWS. 

—  TUe  Compendium  of  the  tenth  census,  which  U 
now  heliig  distrlbiited  by  the  interior  depnrtmeut,  Is 
comprised  In  two  octavo  volumes,  each  of  about  000 
pages.  This  Is  about  double  the  size  of  tlie  comi)*n- 
diuin  of  the  ninth  census.  This  great  Increase  is 
produced  In  the  main  by  the  introduction  of  more 
detailed  tables,  and  of  subjects  which  were  not  taken 
up  by  the  ninth  census,  or,  if  l.ikcn  up,  their  statis- 
tics were  not  summarized  In  the  compendium. 

The  contents  of  the  work  before  us  may  be  sum- 
marized as  follows:  to  tho  statistics  of  population, 
including;,  as  allied  topics,  occupations,  Illiteracy,  the 
defective,  dependent,  and  delinquent  classes,  and 
mortality,  are  given  about  800  p.ages.  These  include 
the  statistics  of  tlic  aggregate  population,  of  race  and 
nalivlly.  by  states,  counties,  and  minor  civil  divisions; 
a  classiQcatlon  of  the  native  population  by  state  of 
birth,  and  of  the  foreign  element  by  country  of  birlli ; 
and  the  statistics  of  sex  and  age.  Tlie  latter  are  very 
full,  comprising,  among  others,  a  table  giving  the 
number  in  each  state  of  each  successive  year  of  age. 

Tills  matter  is  followed  by  the  statistics  of  agricid- 
ture,  which  occupy  about  275  pages.  These  comprise. 
In  general  terms,  the  area  and  size  of  farms,  extent 
of  cultivated  land,  and  the  vegetable  and  live-stock 
productions.  They  are  given  by  states  and  coun- 
ties. 

The  statistics  of  manufactures,  which  follow,  occu- 
py about  the  same  number  of  pages  as  those  of  agri- 
culture. These  are  particularly  full  and  complete, 
containing,  besides  tables  of  general  statistics  by 
atates  and  counties,  the  statistics  of  no  loss  than  332 
different  industries.  Tables  of  power  used  in  manu- 
factures, a  subject  new  to  the  census,  follow.  The 
statistics  of  niiner.-il  production,  petroleum,  and  of 
quarries,  succeed;  then  those  of  railroads,  steam- 
craft,  canals,  telegraphs,  and  telephones.  Statistics 
of  occupation  are  sandwiched  in  between  the  last  and 
those  of  fisheries.  Then  follow  foreign  parentage, 
areas,  families,  and  dwellings;  Alaskan  statistics;  (ire, 
life,  and  marine  insurance;  wealth,  debt,  and  tax- 
ation; illiteracy  and  public  schools;  the  defective, 
dependent,  and  delinquent  classes;  and,  as  a  fitting 
Jlnale,  mortality. 

As  will  be  noticed,  the  arrangement  of  the  work  is 
not  all  that  could  be  desired.  While  the  great  bulk 
of  the  statistics  regarding  the  population  are  grouped 
in  the  earlier  part  of  tlie  work,  a  number  of  subjects 
closely  related  to  it  are  scattered  in  toward  the  end. 
It  is  very  probable  that  this  was  a  necessity,  growing 
out  of  tlie  order,  in  time,  in  which  the  different 
subjects  were  prepared  for  publication. 

As  this  work  contains  abstracts  of  all  the  statistical 
matter  of  the  census,  its  completion  presupposes  that 
of  the  more  extended  tables,  which  form  the  statis- 
tical matter  of  the  full  reports ;  and  their  appearance 


may  be  expected  as  rajiidiy  as  the  capacity  of  the 
Government  prlnting-onice  will  permit. 

—  The  third  meeting  of  German  geographers  will 
be  held  at  Frankfort-on-the-Main  on  tho  2!Hli,  ."Oth, 
.ind  .list  of  this  month.  As  at  the  previous  meetings 
at  Berlin  and  Ilaile,  the  morning  sessions  will  be 
given  up  to  scientific  addresses,  and  the  afterniHMis  to 
questions  of  school  method.  Tlierc  will  also  be  an 
exhibition  of  geographic  teaching-matvrial,  to  remain 
open  for  two  or  three  weeks. 

—  As  the  city  of  Duenos  Aires  was  scjiaratcd  from 
the  province  of  the  same  name  in  December,  ISSO, 
and  made  federal  territory,  it  hiu  been  decided  to 
establish  a  new  city  for  the  provinci.il  capital,  to  be 
called  La  Plata.  Its  first  foundiitions  were  laid  Dec. 
9, 18.S2,  about  twenty-five  miles  eaat  of  Buenos  Aires, 
and  three  miles  west  of  the  harbor  of  Ensenada. 

—  Professor  Owen,  in  the  Proceedings  of  the 
Zodlog!c.il  society  of  London  for  1S82  (p.  571),  objects 
to  the  current  statement  that  Hilton  was  the  firit  to 
discover  the  Trichina  spiralis,  and  points  out  that 
Hilton  saw  only  the  calcified  cysts  in  the  muscles  of 
cadavers.  To  Professor  Owen  himsidf  properly  be- 
longs the  honor  of  the  important  discovery  of  tlie 
parasitic  worm,  —  a  discovery  which  has  led  to  the 
prevention  of  so  much  suffering  by  having  guided  us 
to  the  means  of  avoiding  tricliinosls. 

—  For  the  past  five  years  tlio  Department  of  agri- 
culture has  been  endeavoring  to  encourage  the  pro- 
duction of  raw  silk  In  the  United  States,  by  the 
dissemination  of  eggs,  and  by  publishing  for  free 
distribution  a  manu.-tl  of  instruction.  A  definite  im- 
pulse to  the  Industry  was  looked  forward  to,  when  the 
tariff  commission  recommended  that  a  sm.tll  duty  be 
placed  upon  reeled  silk  and  cocoons;  but  this  recom- 
mendation was  unheeded  by  the  Senate  committee 
having  the  bill  in  charge,  A  most  Interesting  dis- 
cussion was  brouglit  out,  however,  by  the  aniend- 
mcnt  offered  by  Senator  Morgan  of  Alabama,  Feb.  8, 
to  strike  out  those  articles  from  the  froe-li^t,  and  to 
place  a  duty  of  ten  per  cent  ad  valorem  upon  them. 
Senator  Morgan  defended  his  amendment  in  a  very 
able  manner,  and  was  seconded  by  Senator  George  of 
HIssisFlppi.  The  amendment  was  defeated  by  a  vole 
of  31)  yeas  to  7  nays.  Strangi-ly  enough,  the  two  prin- 
cipal arguments  were  diametrically  opi>osed  to  each 
other.  Senator  Ilawley  of  Connecticut  stated  that 
the  production  of  silk  had  been  attempted  in  this 
country,  at  Intervals,  for  two  hundred  years  without 
success,  and  held  that  it  could  not  succeed  with  all 
the  ]>rotcction  the  government  could  give  It;  while 
Senator  Ingalls  of  Kansas  pictured  in  glowing  colors 
the  success  attained  by  M.  de  Boissiire  at  Sitkville, 
Kan.,  and  argued,  that,  while  such  results  are  possi- 
ble without  an  import-duty,  the  necessity  for  levying 
such  a  tax  docs  not  exist.  As  a  commentary  on 
this  latter  argument,  we  m.iy  state  that  BoissiJire's 
silk-experiment  is  now,  and  has  been  for  some  years, 
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At  a  !ttari<l-$lUI,  solely  because  8tock-rai»lng  and  gen- 
eral farming  have  proveil  more  profitable  as  an  in- 
vestment. 

Th«)  report  of  tbc  ejitoraologist  of  the  department, 
recently  issued,  confirms  nil  that  boa  been  hitlierto 
said  as  to  tbe  adaptability  of  our  country  to  lliis  in- 
dustry, and  as  to  tbe  value  of  the  osagc  orange 
(Moclura  aurantiaca)  as  lillv-wnrm  food.  But  wliilc 
ttiore  can  l)e  no  question  on  tbese  points,  or  as  to  the 
desiral>ili(y  of  permanently  establishing  so  important 
an  industry,  be  has  felt  it  necessary  to  dissn.-ule  rather 
than  encourage  large  enterprise  in  this  direction,  for 
tbe  simple  reason,  that,  under  existing  conditions,  tlie 
investors  must  needs  meet  with  disappointment.  He 
remarks,  "  Those  who  have  eggs  for  sale,  or  who  are 
interested  in  tbe  propagation  and  sale  of  mulberry- 
cuttings,  and  those  who  are  influenced  by  philan- 
thropic or  benevolent  motives,  can  afford,  albeit  from 
opposite  motives,  to  stimulate  in  every  possible  way 
the  interest  naturally  felt  in  the  subject;  but  the  dls- 
tppointment,  under  existing  circumstances.  Is  apt  to 
great  in  proportion  as  the  interest  Increases,  to 
that  there  is  danger  of  a  repetition  of  tbe  many  re- 
actions from  similar  attempts  in  the  post  This  fol- 
lows necessarily  from  the  fact  that  the  reeled  silk  is 
imported  free  of  duty,  while  there  is  so  v«ry  lieavy  a 
duty  on  the  woven  goods. 

"  There  is  a  duty  to-day,  on  wools  valued  at  .32  cents, 
of  10  to  11  cents  per  pound,  and  10  per  cent  ad  rnlo- 
rem.  Still,  in  post  years,  as  in  1846,  wool  has  been 
imported  free  of  duty.  Now,  wool  is  essentially  a  raw 
product,  having  gone  through  no  expensive  process 
of  manufacture;  yet  what  would  our  wool-growers 
throughout  the  country  s.iy,  If  it  were  proposed  to  do 
away  with  the  duty,  and  allow  wool  to  come  in,  as 
reeled  silk  Is  now  allowed  to  come  in,  free?  They 
would,  no  doul)t,  declare  that  sunh  action  on  the  part 
of  Congress  would  give  the  death-blow  to  wool-grow- 
ing in  the  United  States.  Silk-culture  is  In  just  tbe 
condition  that  wool-growing  would  he  in  under  such 
circumstances;  and  if  there  is  any  advanta;;e  to  tlie 
country  in  the  protection  of  one  kind  of  silk-manu- 
facture, then,  logically,  that  other  branch  of  silk- 
n>anuf.icture,  namely,  silk-reeling,  which  would  add 
value  to  the  cocoon,  and  give  encouragement  to  its 
production,  should  also  be  protected." 

He  remarks  tliat  tiie  'raw  silk'  now  imported,  to 
the  value  of  over  twelve  million  dollars,  is  a  manu- 
factured article,  roqulrltig  luiusual  skill  and  intricate 
machinery,  and  that  its  introduction  free  of  duty  is 
•3  much  an  encouragement  to  foreign  manuf.v.'turers 
as  tliu  removal  of  the  duty  would  be  on  the  woven 
gootlji. 

—  The  January  number  of  The  Virginias,  the  ex- 
cellent mining  journal  edited  by  Major  Uotchklss, 
and  devoted  to  the  industrial  development  of  the  two 
Virginias,  contains  a  rongh  map  of  tbe  Cabin  creek 
Liwmpany's  lands,  lying  south  of  the  Kanawha 


valley,  with  sections  and  borings,  in  illustration  of 
two  reports  upon  the  coal  and  timber  lands  of  the 
company  by  Prof.  S.  P.  Sharpies  and  Capt.  I.  K. 
Welch,  which  are  printed  In  full.  The  same  number 
contains  a  reprint  of  Hitchcock's  paper  before  Uie 
mining-engineers  in  18S2,  on  the  Crystalline  rocks  of 
Virginia  compared  with  those  of  New  England,  and 
Notes  on  tbc  geology  of  tbe  Virginias  from  the  note- 
books of  the  Virginia  geological  survey  of  1835-11,  by 
the  late  Prof.  W.  B.  Koijers,  toward  whom  Major 
Hotchkiss  stands  as  literary  executor  so  far  as  his 
Virginia  work  is  concerned.  It  also  contains,  from 
the  same  papers,  a  geological  section  of  the  Ohio 
river  hills  at  Wliceling,  now  mostly  buried  under 
heaps  of  slog  and  cinder,  and  a  careful  analysis  of 
the  same  by  Prof.  I.  C.  White.  We  trust  the  people 
of  Virginia  appreciate  Major  Hotchkiss's  work. 

—  The  officers  of  the  Paris  anthropological  society 
for  the  present  year  are:  president.  Dr.  Proust;  vice- 
presidents,  Dr.  Hamy  and  Dr.  Dureau;  general  sec- 
retary. Dr.  Topinard;  assistant,  M.  Girard  de  Kccille; 
annual  secretaries.  Dr.  Prat  and  M.  Issaurat;  com- 
mittee on  publication,  M.  de  Quatrefages  and  Dr. 
Parrot;  curator  of  the  museum.  Dr.  Collinean; 
treasurer,  M.  Leguay;  librarian,  M.  Vinson. 

The  school  of  anthropology  was  opened  on  Nov.  4, 
1882,  with  the  following  courses:  —  zoological  anthro- 
polofii/,  M.  .Mathias  Duval,  on  anthro|>ology  and 
embryology  compared,  Darwinism,  cerebral  convolu- 
tions;—  general  antliropolorry,  Dr.  Topinard,  on  the 
history  of  anthropology,  observations  and  measure- 
ments to  be  made  upon  the  living  by  travellers;  — 
tlhnolouy,  M.  Dally,  description  of  races,  geographical 
distribution,  crossing,  degeneration,  affiliations,  evo- 
lutitm;  —  prehistoric  iinthroputoijj/,  M.  de  Mortillet, 
protohistory,  religion  from  an  ethnic  point  of  view, 
development  of  arts,  and  the  origin  of  agriculture  and 
industry;  —  medical  oexmraphy,  M.  Bordier,  influ- 
ence of  social  environment  upon  the  progress  and 
spread  of  diseases;  —  demniiraphy,  M.  Bertlllon,  sta- 
tistics of  marriage,  births,  and  deaths  in  the  differ- 
ent countries  of  Europe. 

—  Rev.  Henry  C.  McCook  of  Philadelphia  Is  en- 
gage.) upon  an  illustrated  book  on  'American  splden 
and  their  spinning  work,'  and  hopes  to  have  a  volume 
on  tbe  'Industry  and  habits  of  orbweavers'  ready  by 
midsummer. 

—  The  Manitoba  historical  and  scientific  society 
lias  published  as  its  'Transaction  No.  3'  a  paper  by 
.1.  Hoyes  Panton,  late  of  the  Ontario  agricultural 
college,  on  the  Geology  of  the  Red-river  valley,  ia 
which  the  author  looks  forward  to  the  time  when  the 
city  of  Winnipeg  will  become  dep<'ndent,  for  its 
water-supply,  upou  the  Lake  of  the  Wootls,  seventy 
miles  distant. 

—  The  curator  of  the  Peabody  academy  of  science, 
of  Salem,  reports  llint  winter  classes  in  botany,  over 
aging  more  than  fifteen  regular  attendant!  for  the 
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Ust  four  years,  and  increasing  rapidly,  have  been 
formed.  A  newly  discovered  slicll-heap  In  Ipswich 
has  Iti'en  opened,  and  every  specimen  of  value  saved; 
giving  the  only  single  shell-beap  contents,  as  yet 
sysleiiialicaily  preserved,  from  this  county.  In  the 
early  spring  some  75  hardy  western  catal pa-trees, 
from  five  to  eight  feel  high,  wore  distributed  gratui- 
tously to  ;)er«ons  in  the  county  who  would  give  the 
tree  a  fair  trial,  and  report  results. 

—  The  meteorological  bureau  of  Ohio  proposes  to 
establish  a  system  of  weather-signals  to  be  displayed 
on  railway  trains,  making  use,  of  course,  of  the  pre- 
dictions furnished  by  the  U.S.  signal  »er\ice.    Ar- 

Dgcments  have  already  been  made  with  one  road 
ling  out  of  Columbus;  and  a  system  of  signalling 
will  be  put  in  operation  as  soon  as  the  best  form  of 
Bignals  van  be  determined  upon. 

—  The  chief  publications  on  natural  science  issued 
in  Bengal  the  past  year  were  catechisms  of  sanitation 
and  hygiene  for  use  in  the  schools  in  Bengal,  and 
text-books  of  algebra,  arithmetic,  and  physical  geog- 
rai>hy.  Baboo  Kasi  Charan  Gupta  published  the  first 
volume  of  a  Bengalese  translation  of  au  English  work 
upon  surgery. 

—  The  lecture  of  Major  J.  VV.  Powell,  upon  In- 
diuu  mythology,  which  was  announced  in  the  pro- 
gramme of  the  Washington  Saturday  scientific  course 
for  the  10th  lust.,  w.ns  not  delivered,  owing  to  the  ill- 
ness of  the  lecturer.  Mr.  G.  K.  Gilbert,  who  acted 
as  substitute,  spoke  upon  the  Ancient  lakes  of  the 
Great  Ua5in. 

—  Geographers  and  meteorologistji  will  regret  to 
learn  that  the  bill  making  appropriations  for  the  Sig- 
nal-service of  the  U.  S.  army,  which  p.xssod  the  last 
Congress,  requires  the  parties  at  Point  Barrow  and 
Lady  Fr.inklin  Bay  to  be  recalled,  if  possible,  from 
the  field.  It  apiwars  that  the  bill  would  have  been 
mandatory  were  it  not  for  the  doubt  as  to  whether 
Lady  Franklin  Bay  can  be  reached  next  summer;  and, 
in  .iny  c.ise,  we  may  expect  the  Point  Barrow  party 
to  be  withdrawn.  An  attempt  will  be  made,  however, 
to  utilize  the  relief  expedition  to  the  last  locality,  by 
observations  with  the  pendulum,  etc.,  during  the  stay 
of  the  vessel.  It  is  to  be  hoped,  at  least,  that  the  ob- 
Bervations  will  not  bo  interrupted  before  the  end  of 
September:  since  several  of  the  inlcfBational  parlies 
did  not  get  well  at  work  before  that  time  in  1883,  and 
tlie  observations  for  one  co-operative  year  will  not 
be  complete  if  any  of  the  parties  arc  interrupted  in 
their  work  at  an  earlier  date  in  1N83. 

—  The  report  of  the  Board  of  commissioners  of  the 
Second  geological  survey  of  I'ennsylvanla  to  the  legis- 
lature, Jan.  1,  188.3,  contains  a  colored  map  showing 
the  progress  of  the  survey  up  to  Dec.  31,  18S2.  There 
remains  unsur\'eyed  a  large  part  of  Huntingdon  and 
Centre  counties,  a  small  part  of  Clinton,  and  parts 
of  Schuylkill,  Carbon,  Berks,  Bucks,  Montgomery, 
and  Clearfield  counties.    In  the  anthracite  region  a 


number  of  underground  maps  have  been  prepared. 
Twenty  such  are  finished,  and  with  them  a  number 
of  accompanying  sections.  The  appropriation  for 
the  anthracite  work  is  not  sufficient;  and  they  esti- 
mate the  cost  of  completing  it  at  ^50,000,  and  the 
time  necessary  at  three  years. 

The  Chester  and  Delaware  county  reports  (C4  and 
6),  the  Warren  county  report  (I  4),  and  the  Lehigh 
and  Northampton  report  (D3],  will  be  issued  shortly, 
OS  soon  as  the  rest  of  the  Illustrations  are  printed. 

It  is  to  be  hoped  that  the  legislature  will  provide 
the  necessary  funils  for  the  completion  of  the  valua- 
ble work  of  this  survey,  and  that  a  general  index 
will  be  prepared,  rendering  the  work  of  the  survey 
more  accessible  than  it  is  at  present,  owing  to  the 
large  number  of  volumes,  and  the  somewhat  imper- 
fect tables  of  contents  or  indexes  attached  to  each  vol- 
ume. We  also  hope  for  some  contributions  from  the 
survey  to  American  paleontology.  In  addition  to  Le»- 
quereux's  memoirs  on  the  fossil  floras,  and  ore  sorry 
to  see  no  mention  of  any  such  work. 

—  At  a  meeting  of  the  Ohio  state  forestry  associa- 
tion, March  10,  it  was  decided  to  call  a  general  state 
convention  in  the  interests  of  forestry,  to  be  held  in 
Cincinnati,  April  26  and  27.  Communications,  both 
scientific  and  practical,  are  solicited  by  the  secretary, 
Adolph  Leu(5,  Camp  Washington,  Cincinnati,  O. 

—  The  census  office  has  recently  published  a  bulle- 
tin concerning  the  timber  resources  of  West  VirgiiJa 
(No.  25  of  the  Forestry  series).  The  forests  consist 
chiefly  of  broad-leaved  trees,  the  iiarp)w-li;aved  trees 
(white  pine  and  spruce)  being  confined  chiefly  to  the 
higher  mountains.  The  while  pine  covers  about  310 
sijuare  miles,  which  are  estimated  to  contaiu  990,000,- 
000  feet  of  merchanlabie  lumber.  The  broad-leaved 
forests  consist  in  the  main  of  while  and  chestnut 
oaks,  black  w.iluut  (which  is  wide-spread,  but  most 
abundant  in  the  soulh-wesl),  yellow  poplar,  and 
cherry  (which  is  abundant  in  Greenbrinr,  Nicholas, 
and  Webster  counties,  and  the  country  adjoining 
them). 

The  lumber  product  of  the  state  during  the  census 
year  was  valued  at  $2,431,857.  Along  the  Ohio  and 
its  pritK'ip.il  branches,  especially  in  the  north-west- 
em  part  of  llie  stale,  all  the  valuable  timber  has  been 
cut. 

The  bullelln  Is  accompanied  by  n  map,  showing.  In 
colors,  the  different  classes  of  forests,  and  the  area 
from  which  the  valuable  timber  has  been  removed. 

—  Mr.  James  C.  Pilling,  of  the  Bureau  of  elhnolo- 
gy  at  W.-kshington,  has  published  in  a  separate  pam- 
phlet his  Cat.ilogue  of  linguistic  manuscripts  in  the 
library  of  the  Bureau  of  ethnology,  which  first  ap- 
peared in  M.ijor  Powell's  first  annual  report.  The 
vocabularies  of  Schoolcraft,  Gibbs,  Gallatin,  Uale, 
and  the  Smithsonian  institution,  have  been  used  for 
many  years  in  gathering  Indian  linguistic  material. 
Some  of  liiese  have  l)eon  published;  others  hud  been 
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lying  in  the  archives  of  the  Smithsonian,  until  Major 
Poweil,  in  1870,  received  them  to  be  "consolidated 
and  published  in  connection  with  like  material  col- 
lected by  himself  and  his  assistants  while  among 
the  Indians  in  the  western  portion  of  the  United 
States."  A  succinct  account  of  the  work  accom- 
plished by  the  bureau  completes  Mr.  Piillng's  intro- 
duction. Major  Powell  has  issued  a  more  elaborate 
Introduction  to  the  study  of  Indian  languages  than 
the  instructions  of  his  predecessors,  of  which  the 
analysis  will  be  found  at  the  close  of  Mr.  Filling's 
preface.  Besides  those  printed  in  former  volumes, 
over  three  hundred  manuscripts  of  various  extent, 
from  thicli  tomes  down  to  a  few  pages,  remain  to  be 
elaborated,  and  put  in  print.  Mr.  Pilling  has  in  type, 
as  far  as  the  letter  M,  an  exhaustive  bibliography  of 
Korth-American  Indian  linguistics,  bringing  the  sub- 
ject down  to  the  hour  of  going  to  press.  He  goes  to 
San  Francisco  this  month  to  consult  the  Bancroft 
library. 

—  Rogozinski  and  his  party,  including  a  geologist, 
orologlst,  engineer,  and   mechanic   (ail   Poles), 

from  Havre  Dec.   13,  1882,  for  Feriiando-Po, 
on  his  African  expedition. 

—  The  proceedings  of  the  Belfast  naC.  hist,  and 
phil.  soo.,  for  1881-82,  contain,  among  other  articles, 
papers  by  J.  J.  Murphy  on  the  rainy  or  post-glacial 
period,  and  by  Professor  Cunningham,  on  corals  and 
coral  islands.  The  former  claims,  that,  as  the  astro- 
nomical causes  wliich  pruduccd  the  snowy  or  glacial 
climate  faded  away,  the  rninfull  reinaioed  henry  for 
a  time,  as  is  shown  by  the  deposits  In  the  bogs  of 
Norway,  and  the  shore  terraces  of  our  extinct  western 
lakes.  It  is  supposed  that  the  glacial  time  was  pre- 
cedod  by  similar  rainy  conditions,  but  their  record  Is 
lost.  Tlie  latter  gives  a  general  review  of  the  ques- 
tion, and  calls  attention  to  Murray's  view,  that 
subsidence  is  not  necessary  to  explain  any  of  the 
characteristic  features  of  barrier  reefs  or  atolls.  They 
might  equally  well  be  produced  in  regions  of  rest,  or 
slow  elevation  as  well  as  depression.  The  atoll  form 
is  takiMi  l><.'cause  the  chief  supply  of  food  for  the  coral 
polyps  is  on  the  outer  margin,  and  the  rock  is  carried 
away  from  the  interior  by  solution. 

—  Dr.  Colin  of  Vienna  describes  two  manuscripts 
of  Dioscorides,  on  parohment,  now  in  the  imperial 
library  at  Vienna,  which  date  from  the  latter  half  or 
the  fifth  century,  and  are  still,  for  the  most  p.irt,  well 
prcs<!rved.  One  is  known  as  the  Codex  Constanti- 
nopoliiamis,  the  other  as  the  Cndex  yenpoiitanus; 
the  fonner  h-ivlng  b<'en  m-ixle  for  a  prand-ilaughter  of 
frnjieror  Valcntianus  III.  at  Constantinople,  after- 
wnMs  rnniinK  into  the  jiossession  of  the  Turks,  and 
in  l.lTo  purchased  for  the  inipcri.'ji  library,  from  the 
family  of  a  former  physician  to  Sultan  Solciman,  for 

I  «  hunitred  ducats.  It  consis^s  of  about  four  hundred 
I  folio  loaves  of  line  vellum  belweeu  worm-eaten 
f  vroixlen  cover*,  with  illumluated  title,  dedication,  and 


other  prefatory  pictnre*,  followed  by  the  botanical 
figures  and  text.  Two  opposite  pages  are  given  to 
each  plant,  —  on  one  side  the  drawing,  with  the  name 
and  synonyms;  and  on  the  other,  the  description  In 
cursive  character,  without  spacing,  punctuation,  or 
accent,  together  willi  various  citations  In  Arabic, 
Greek,  and  Hebrew.  The  paintings  in  both  codico« 
are  evidently  copies  from  the  same  originals;  and 
though  somewhat  conventional,  and  more  or  less  In- 
correct or  imperfect  as  to  details,  yet  the  general  and 
often  the  specific  characters  of  tlie  piaota  are  pre- 
served in  a  remarkable  degree. 

Under  the  Empress  Maria  Theresa,  and  at  the  In- 
stigation of  Gerard  van  Swieten,  court  physician  and 
librarian,  the  figures  of  the  Codex  Constantinopoli- 
tanus  were  carefully  engraved  upon  copper;  but  only 
two  impressions  are  known  to  have  been  taken.  One 
of  these  was  sent  by  order  of  the  empress  to  Linn£, 
and  is  now  In  the  possession  of  the  Linuean  society 
of  I.«ndon,  In  an  imperfect  condition.  The  second 
was  given  by  Joseph  Jacquin  (or  only  loaned,  as 
afterward  was  ciaime<l  by  Jacquin  the  younger)  to 
Sibthorpe,  from  whom  it  passed  by  bequest,  with  the 
rest  of  his  library  and  collections,  to  the  University 
of  Oxford,  which  still  holds  It. 

—  The  eleventh  annual  report  of  the  curator  of  the 
Museum  of  Wcsleyan  university,  Middletown,  Conn., 
records  some  noteworthy  accessions  to  the  museum, 
particularly  of  Australian  marsupials,  and  of  the 
Sheldon  collection  of  minerals.  Attention  is  called 
to  the  fact,  that  this  Includes  several  specimens  of 
the  rare  mineral  samarskite  from  Portland,  Conn. 
"This  mineral,  first  discovered  in  the  Urals,  after- 
wards found  to  occur  more  abundantly  in  North 
Carolin,i.  lias  never  hitherto,  to  the  writer's  knowl- 
edge, been  reported  from  this  vicinity." 

—  At  a  meeting  of  the  Philosophical  society  of 
WashiiiRton,  March  10,  a  paper  by  Mr.  M.  H.  Doo- 
littlc.  on  Sub-Stance,  matter,  motion,  and  force,  elicit- 
ed an  animated  discussion.  He  wa«  followed  by  Mr. 
E.  B.  Elliott,  who  developed  a  new  fonnula  for  tlie 
computation  of  the  position  of  Easier  in  any  year, 
past  or  future. 

—  Rev.  E.  E.  Hale  of  Boston  Invites  the  editor  to 
Introduce  bis  wonderful  friend.  Col.  Ingham,  to  the 
readers  of  Sciknce.  In  that  fabled  city  of  Sybaris, 
Col.  Ini;ham  observed  in  1S59  a  similar  contrivance 
to  that  mentioned  in  our  summary,  paragraph  H)2. 
Let  us  quote  him :  — 

**1  »t  qxilto  Id  Uio  front  of  thu  car,  ao  ihnt  I  could  rco  llic  futtf 
of  my  ar»l  fricnJ,  lU,fp«i,  —  th«*  full  car.  To  a  very  fvw  nilnul»a 
U  switched  off  from  uur  track,  luavtng  ti«  «tUI  to  pick  U|t  oar 
corDplrnimt;  anil  then  I  «aw  that  U  tlroppi^d  lu  inulf*.  ahil  waa 
niijxchr^,  on  a  •Ide-irurk.  tu  an  vndlcM  chain,  whirh  tfmk  U 
atonff  at  a  much  greater  rapUtUy,no  that  It  wn«  •«iod  out  of  ilglit. 
I  addr««-d  my  neit  neighbor  on  tbr  •nhjert,  In  f!  reck  which 
would  have  mndv  tny  fortune  In  thoic  old  daya  of  l)tr  fvauTorn 
Bvlli-v*.  Tlut  he  did  not  acem  to  make  much  of  thai,  but.  In  anf* 
Aclcntly  good  Ilaltau,  tuld  luc,  Uiat,  no  aoon  oa  we  were  full,  w« 
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should  be  slUclivf]  In  the  Mime  wftjr  to  the  ebaln.  which  wii« 
driven  by  •utionH.ry  engines  flvu  or  ilx  stadia  ttpart,  nrid  to, 
Inilood.  U  pi'r>vt:(l.  Wo  picked  up  oav  or  two  market- wumtiti,  a 
yuuri^artiil  or  two,  uid  a  Uttlo  boy.  When  the  child  got  In, 
theru  wu  m  nod  «nd  imllc  on  people**  fhoea.  My  nrxt  neighbor 
Mid  to  tat,  nXq^vf,  as  If  with  an  atr  of  relief;  and.  suro  enough, 
In  a  minute  more  we  wvrc  Hying  alon^  nl  a  '2.20  pnec.  with 
ncKhvr  mute  uor  onaint!  In  afKhl,  stopping  about  once  a  mile  tu 
drup  i^Lsn>Dger»,  If  Uktp  wh«  ncvd,  sitd  evUtenily  npproochlng 
ByharU."  —  {HyitariM  and  otAer  Aoin«4,  pp.  lU,  SS.) 
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SCIENCE  AND   THE  NEWSPAPERS. 

We  hear  a  great  deal  about  the  educating 
iaflnciicc  of  the  press,  and  it  cannot  be  denied 
that  this  influenop  is  very  great.  Every  one 
reiida   tho   newspapers,  and   is   more  or  less 

bctc<1  by  them.  To  say  that  the  press  exerts 
reat  edncatioual  inUuenec  is,  however,  not 
neeess.'irily  praise ;  for  this  influence  may  he 
bad,  and  in  some  respects  it  nndoiibtcdly  is 
bad.  Leaving  out  of  consideration  the  obvious 
illustrations  of  this  truth,  it  seems  to  be  desira- 
ble to  call  special  attention  to  one  direction  in 
which  the  newspapers » as  a  rule,  signally  fail 
in  their  attempts  to  educate  the  public ;  and 
that  is,  in  reporting  the  transactions  of  the 
meetings  of  scientific  associations.  Fortu- 
nately the  attempts  are  not  often  made ;  but, 
when  they  arc,  the  results  are  quite  ditfereat 
from  what  the  editors  probably  desire.  The 
intention  of  the  editors  is,  we  take  it,  really 
to  inform  the  public,  in  an  honest,  straight^ 
Ibrwnnl  way,  what  the  papers  presented  at 
the  meetings  are  about.  Perhaps  the  gentle- 
men think  that  this  is  actually  accomplished : 
nothing  can  be  farther  from  the  truth.  I'su- 
nlly.  instead  of  a  clear  statement,  a  column  or 
two  of  the  veriest  nonsense  is  strung  together 
by  a  yoQDg  reporter  entirely  ignorant  of  the 
ftrst  principles  of  the  simplest  science.  The 
matter  passes  into  the  ottice,  and  is  accepted 
by  ao  editor  as  ignorant  of  science  as  the 
reporter;  and  the  result  is,  that  science  is 
belittled,  and  the  public  deceived  —  certainly 
not  educated.  When  ignorance  alone  is  ex- 
hibited in  these  reports,  they  may  be  regarded 
with  equanimity  b_v  those  who  are  informed ; 
for  the  ignorance  of  the  writer  appears  on  the 
surface,  and  no  one  can  or  does  hold  the  author 
of  the  paper  rcsiwnsible.  But  when,  added 
to  the  ignorance,  there  is  a  tendency  to  ridicule, 
to  turn  matters  of  grave  importance  into  petty 
Jokes,  —  in  general,  to  betray  a  flippant  spirit 
in  the  treatment  of  the  subjects  discussed,  — 
ben  it  is  time  for  science  to  enter  a  protest, 
;  in  the  interests  of  scientific  men  (for  nows- 
aper  reports,  no  matter  how  bad,  do  them  lit- 
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tie  harm),  but  in  the  interests  of  science  it- 
self. 

When  a  newspaper  in  a  semi-civilizeil  region 
makes  sport  of  death  ;  when  an  execution  is 
emphasized  by  mirtii-provnking  hi-nd-lines ; 
when  the  most  sacred  things  arc  ridiculed, 
—  the  refined  members  of  the  community  are 
shocked.  So,  too,  when  the  earnest  efforts  of 
investigators  are  used  by  stnmgcly  incompetent 
young  men  for  the  puqwse  of  exhibiting  their 
sophomoric  humor,  those  whose  senses  in  mat- 
ters of  science  are  in  the  least  refined  feci  out- 
raged. They  feel  that  the  newspapers  which 
lend  themselves  tu  such  abuses  are  guilt^'.of  a 
sacrilege  for  which  tiiey  shouUl  be  held  respon- 
sible. The  harm  done  is  both  positive  and 
negative,  —  it  is  positive  in  so  far  as  entirely 
false  notions  in  regard  to  the  work  of  scientiflc 
men  are  given  currenc}',  and  ignorance  is  en- 
couraged ;  it  is  negative  in  so  far  as  the  oppor- 
tunity for  really  correctly  informing  the  public 
is  lost. 

All  who  hold  science  iu  reverence;  who 
believe,  that,  through  scientific  investigation 
in  ever)-  direction  open  to  us,  the  truth  will  at 
last  be  reached ;  who  believe  that  the  s]>read 
of  correct  ideas  concerning  natural  phenomena 
Avill  eventually  dispel  that  superstition  which 
is  now  the  great  enemy  of  iirogress.  —  all  such 
cannot  but  deplore  any  thing  which  in  a  tan- 
gible way  is  opposed  to  the  development  of 
scientific  culture.  We  call  upon  the  editor^  of 
our  great  daily  newspapere  to  carefully  consider 
the  subject,  and  to  endeavor  to  remedy  wliat 
must  be  regarded  as  a  grave  difficulty.  Better 
no  reports  at  all  than  such  as  are  usually  trir- 
nished  ;  but  the  work  of  reporting  might  easily 
be  well  done,  and.  if  well  done,  would  be  of 
value. 


THE  PRESENT  STATE  OF  SCIENCE  IN 
BRAZIL. 

Tub  last  ten  or  fifteen  years  have  witnessed 
a  marked  awakening  in  Brazil  to  the  impor- 
tance of  scientiflc  research,  and  the  inaugura- 
tion of  what  may  fairly  be  termed  a  new 
movement,  of  which,  so  far  as  the  writer  is 
aware,  uo  account  has  yet  been  given  to  the 
out«ide  world  ;  while  Brazilians  themselves  are 
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perhaps,  for  the  most  part,  unaware  of  the  im- 
porlnnce  and  promise  of  tlie  scientific  activity* 
developed  in  their  midst  bj-  a  small  group  of 
earnest  workers.  Althoiigli  Brazil  has,  ever 
since  the  abandonment  of  the  narrow,  restric- 
tive, colonial  policy  of  Portugal  which  pro- 
acriliwl  forfigncrs,  been  the  chosen  field  of 
research  of  many  eminent  foreign  naturalists, 
the  Brazilians  liave.  with  a  few  honorable  excep- 
tions, been  content  to  rt^ccivc  at  second  hand 
their  knowledge  of  the  natural  history  of  their 
own  country,  and  have  seldom  undertaken,  on 
their  own  account,  to  supplement  and  correct 
the  work  of  foreign  naturalists,  much  of  which  is 
necessarily  incomplete  and  erroneous.  Nor  has 
the  government,  until  recently,  granted  well- 
directed  and  sustained  aid  in  favor  of  scien- 
tific investigations ;  although  it  has  for  many 
3'ears  maintained,  at  considerable  expense, 
scientific  departments  in  all  the  higher  insti- 
tutions of  learning,  and  in  establishments  like 
the  national  observatory  and  museum,  and 
has,  in  a  few  instances,  organized  surveys  and 
exploring  expeditions.  Through  bad  organi- 
zation or  insufficient  support,  the  scientific  re- 
sults of  all  these  efforts  have,  however,  been 
of  small  value.  While  this  unsatisfactory  state 
of  affairs,  so  natural  in  a  new  country,  has 
been  the  rule,  it  should  not  be  overlooked  that 
the  government  has,  for  a  number  of  years, 
given  an  annual  subsidy  of  about  five  thousand 
dollars  towards  the  completion  and  publication 
of  von  Martius'  great  Flora  braziliensis  ;  and 
several  foreign  naturalists  have,  like  Agassiz, 
received  important  official  and  private  encour- 
agement and  aid  in  the  prosecution  of  their 
researches. 

Towards  the  close  of  the  colonial  period 
n  ^jromising  scientific  movement  was  begun, 
which  received  a  severe  check  from  the  politi- 
cal troubles  .ittending  and  following  the  eman- 
cipation of  the  country  from  Portuguese  rule, 
—  a  check  from  which  science  in  the  empire  is 
only  just  beginning  to  recover.  At  that  time 
the  national  museum  was  established,  having 
as  a.  nucleus  the  splendid  mineralogical  collee- 
lion  of  Werner,  that,  after  a  strange  succes- 
sion of  mishaps,  came  to  a  final  resting-place 
in  Rio  de  Janeiro.  An  able  mineralogist  and 
geologist.  Baron  von  Eschwege,  was  made 
inspector  of  mines,  and,  for  about  a  dozen 
years,  investigated,  with  admirable  proficiency, 
the  geology-  and  mineralogy  of  the  gold  and 
diamond  regions ;  while  Pohl  and  ScUew  car- 
ried on  investigations  in  other  parts,  in  part 
at  least  under  government  auspices.  Two 
Brazilian  mineralogists,  Andrada  and  Camara, 
were  drawn  into  politics  ;  and  in  the  former  an 


able  Bcientific  man  was  transformed  into  tho 
patriarch  of  Brazilian  independence.  At  or 
about  the  8.«ime  time.  Friar  Velloso  prepared 
an  important  work  on  Brazilian  botany,  of 
which,  unfortunately,  only  the  plates  were, 
until  recently.  |)ubli9hod.  The  later  work  of 
Freire  AUemao  in  the  same  field,  being  prwUiced 
at  a  time  of  almost  complete  inditferonce  to 
science,  have  for  the  most  part  been  lost,  or 
remain  unpublished,  as  has  altjo  happened  to 
that  of  Alves  Serrao.  Biirleraaqui,  and  Capa- 
nema.  in  geology  and  mineralogy',  and  of  the 
poet  (Ion<jalve9  Dias  in  ethnology. 

For  a  long  period  what  passed  for  science 
in  Brazil  w.is  characterized  by  an  almost  com- 
plete absence  of  investigation  ;  and  although 
there  are  many  names  with  a  local,  or  even 
national,  reputation  as,  teachers  or  writers  on 
scientillc  subjects,  it  is  difficult  to  find  any 
solid  contributions  in  the  field  of  either  the 
natural  or  physical  sciences.  Even  to-day 
there  are  many  reputations  that  have  no  real 
basis  in  original  work  of  merit.  The  apiwar 
ance,  therefore,  of  a  g^oup,  however  simiU,  of 
real  investigatojs,  marks  the  beginning  of  a 
new  era ;  and,  although  this  beginning  is  ns 
yet  a  very  modest  one,  its  eff^ect  is  already 
being  felt,  and  will  increase  from  year  to  year. 
This  awakening  to  a  knowledge  of  what  sci- 
ence really  is,  and  of  the  true  metluKls  of  pur- 
suing it,  may  be  ascribed  to  various  causes. 
The  increased  facilities  of  communications,  and 
the  constant!}'  widening  n-l.itions  with  foreign 
countries,  the  new  life  and  energy  developed 
1)3'  a  great  stniggle  like  the  Paraguayan  war, 
the  visit  of  Proftssor  Agassiz  in  18(54,  and  the 
visits  of  the  emi)eror  to  Europe  and  the  United 
States,  —  have  probablj'  been  the  most  impor- 
tant determining  causes.  Of  these,  the  last  is 
by  no  means  the  least.  With  a  strongly  devel- 
oped scientific  taste,  and  with  such  knowledge 
as  could  be  obtained  with  the  means  at  bis 
command  and  in  the  non-scientific  environ- 
ment in  which  he  was  placed,  the  emperor 
profited  to  the  utmost,  in  his  travels,  to  asso- 
ciate with  scientific  men,  to  visit  museums  and 
schools,  and  to  acquaint  himself  thoroughly 
with  the  means  and  methotls  of  research  ;  so 
that  be  returned  with  clearer  conceptions  of 
what  was  best  to  encourage  and  promote  in  his 
own  country.  Within  the  List  ten  or  fiftcca 
years  the  higher  schools  and  scientific  estab- 
lishments have  been  reformed  and  given  a 
better  organization,  new  departments,  and 
increased  appropriations,  wliich,  although  still 
very  small  for  their  needs,  are  princely-  in  com- 
parison with  what  they  formerly  received ;  an 
efficient  mining-school  has  been  established; 
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profe^itors  and  specialists  have  been  imported 
rom  iiliroad.  tliough  not  to  the  extent  that 
would  have  been  expedient  for  some  of  the  new 
departments  and  for  work  new  in  the  eoiintry ; 
a  geologiral  survey  was  organized,  though,  be- 
ing somewhat  iu  advance  of  its  time,  it  was, 
iVom  a  spirit  of  sliort-sighted  economy,  sus- 

eiided  after  two  years  of  cflicicnt  work ;  the 
practice  of  attaching  unturalists  to  engineering 

cplorations  has  been  adopted  :  and  in  many 
bther  ways  scientific  reseurch  is  being  promoted. 
At  present  the  national  museum  and  obser- 
jVatory  in  Rio,  and  the  school  of  mines  at  Ouro 
rreto,  are  the  principal  centres  of  scientific 

clivity.  The  latter,  being  a  comparatively 
(ew  establishment,  remote  from  the  central- 
txing  tendencies  of  the  capital,  organized  on 
F.iiropenu  models,  and  controlled  by  nn  able 
corps  of  French  specialists,  has  escaped  many 
of  the  vices  of  organization  of  the  older  in- 
ilitutions.  The  two  former,  although  badly 
handicapped  by  lack  of  means  and  defective 
')!  ^I'lnization,  have  outstripped  the  other  in- 
siuiiiions  that  ought  naturally  to  be  important 
scientiGc  centres,  because  in  them  the  reform 
was  more  radical  and  complete,  and,  the  work- 
ing-corps being  small  and  for  the  most  part 
new,  the  chances  of  filling  the  places  with 
competent  specialists  have  been  far  greater 
than  in  the  medical  schools  of  Rio  and  Rnhia, 
the  polyteclinic  school  ami  the  Dom  Pedro 
Segimdo  college  at  Rio.  In  these  a  greater 
number  of  the  defects  of  the  old  organization 
are  still  retained,  and  some  of  the  new  features 
are  of  doubtful  utility,  while  the  whole  organi- 
zation is  still  too  cumbersome  and  centndized 
for  elHcient  special  work  in  any  department. 
The  system  of  filling  the  professorships  by 
competitive  examination,  as  it  has  been  con- 
ducted, too  often  gives  the  showy  qualities  of 
rhetoric  and  smartness  the  preference  over 
solid  merit  as  proved  by  original  research  ;  and 
the  most  lompctent  often  refuse  to  enter,  or,  if 
they  do  enter,  are  beaten  in  a  competition  in 
which  n  majority  of  the  examining  board  has 
only  very  superficial  knowledge  of  the  subject 
of  the  chair  to  be  filled. 

The  national  observatory,  now  under  the 
direction  of  Dr.  L,  Cruls,  has  of  late  years 
been  completing  its  diuipmont,  and  has  recently 
commenced   the   publication   in    Fi-encli   of  a 

ries  of  annals.  Aside  from  its  regular  work, 
.organized  four  parties  for  the  observation  of 
he  passage  of  Venus,  two  of  which  were  out- 
^de  of  the  limits  of  the  empire.  Astronomi- 
kl  work  is  also  being  carried  on  in  a  small 
rivnle  ob»er\'atory  by  Dr.  Pereiru  Reis,  the 
Torracr  vice-director  of  the  national  observa- 


tory, and  by  some  of  his  colleagues  of  the 
{x>lytechnic  school.  The  organization  and 
equipment  of  this  observatory  by  private  in- 
dividuals, assisted  by  voluntary  contributions, 
is  one  of  the  most  hopeful  signs  of  the  new 
scientific  movement. 

The  national  museum  commenced  in  1S76 
the  public-ation  of  its  Archivos,  of  which  six 
volumes  have  already  appeared,  containing 
papers  prepared  in  connection  with  the  mu- 
seum or  with  the  extinct  geological  commis- 
sion, the  material  of  which  is  now  Incorporated 
with  the  museum.  Among  these  papers,  those 
of  the  late  Professor  Hattt  on  the  arche- 
ology and  ethnology  of  the  Amnzonas,  of 
Drs.  Lacerda  and  Peixoto  on  Indian  crania, 
of  Dr.  Ladislau  Nctto  and  Ferreira  Penna  on 
Brazilian  archeology,  of  I'rofcssor  Derby  on 
geology,  of  Dr.  Lacerda  ou  the  physiological 
action  of  snake-poisons,  and  of  Fritz  Miillor 
on  insects  and  crustaceans,  are  worthj-  of 
special  mention.  A  splendid  monograph  on 
the  cretaceous  invertelirate  fossils,  numbering 
over  two  hundretl  species,  mostly  new,  col- 
lected by  the  geological  commission,  is  now 
being  prepared  for  the  Archivos  by  Dr.  V.  A. 
White  of  the  National  museum  of  Washington, 
and  will  probably  be  followed  by  monographs 
on  the  equally  rich  carboniferous  and  Devonian 
faunas  by  Messrs.  Derbj-  and  Rathbun,  fonner 
members  of  the  geological  commission.  The 
nuiseum  is  at  present  devoting  special  atten- 
tion to  anthropological  researches ;  to  which 
the  director.  Dr.  Ladislau  Netto.  is  giving  a 
lai^c  p)ortion  of  his  time,  and  lately  held  a 
very  creditable  exiwsition  in  this  branch,  by 
means  of  which  considerable  public  interest 
was  aroused,  and  large  additions  to  the  collec- 
tions secured.  The  botanical  work  of  the 
museum  is  under  the  direction  of  Dr.  Nieoinu 
Moreira.  assisted  by  Mr.  .Schwache,  on  able 
German  botanist.  In  the  geological  depart- 
ment Messrs.  Derby  and  Freitas  are  chiefly 
occupied  in  the  study,  ond  preparation  for 
publication,  of  tlie  rich  material  accunnilated 
l)y  the  geological  commission,  and,  as  far  as 
circumstances  will  {)ermit,  in  the  prosecution 
of  the  geological  study  of  the  empire.  Tho 
geological  reconnoissance  of  the  great  Sao 
Francisco  valley,  and  of  the  auriferous  and 
diamantiferous  belt  of  central  Minas  Geraes, 
by  Professor  Derby,  is  the  most  important  of 
recent  work  done  in  this  department.  Under 
the  direction  of  Dr.  Couty  of  the  polytechnic 
school,  and  Dr.  Lacerda  of  the  museum,  a 
laboratory  of  exi)erimental  physiolog}'  was 
established  some  three  years  ago,  annexed  to 
the  maseum.     In  this,  carefullv  conducted  in- 
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vcstigatioiis  on  vftrious  subjects  liavc  boen  ciir- 
i-ied  on,  tlie  results  of  which  have  been  in  part 
published  in  the  French  scientific  journals. 
Of  the  work  published  in  Portuguese,  that  of 
Dr.  Lacenla,  on  the  nature  and  physiological 
etfects  of  snake  and  other  poisons,  and  the 
successful  application  of  ijerninnganate  of  pot- 
ns\i  as  an  autidot«  to  snako-poisona.  is  the 
most  striking  and  important.  The  laboratory 
being  open  to  invcstigalor«  outside  of  the 
estabiishmenC.  several  have  availed  tliemselves 
of  the  opiwrlunities  thus  atforded  ;  and  Messrs. 
Guimeraes  and  Rapuso  have  investigated  the 
physlologicjil  effects  of  cotTee,  Paraguayan  tea, 
and  other  alimentary  substances ;  and  Dr. 
Araujo  Goes  is  now  engaged  in  studying  the 
microscopic  organisms  of  pulmonary  diseases. 

The  school  of  mines  also  has  its  atmals,  of 
which  one  volume  has  been  publislie*!.  con- 
taining important  papers  from  the  pen  of  tlie 
director.  Professor  Gorccis,  on  the  mode  of 
occurrence  of  the  t^)paz,  diamond,  and  other 
precious  stones,  and  on  the  geology  of  the  re- 
gions where  they  occur,  a*i  well  as  papers  from 
the  stu<leuts  of  the  school,  which  prove  that  it 
is  training  an  able  corps  of  investigators,  from 
which  much  may  l)e  expected  in  the  future. 
The  second  volume,  now  in  preparation,  will 
contain  translations  of  the  little-known  papers 
of  I^tmd  on  tl»e  bone-caverns  of  Lagoa  Santa. 

The  past  year  has  witnessed  an  almost  com- 
plete reorganization  of  the  medical  school  of 
Rio  de  .laneiro,  with  the  establishment,  on  a 
liberal  scale,  of  many  new  laboratories  for  in- 
struction and  research,  from  which  much  gowl 
work  is  naturally  to  be  expected.  Up  to  the 
present  time  the  studies  of  Dr.  Domingos 
Freire  in  organic  chemistry,  and  On  the  micro- 
scopic organisms  of  yellow-fever,  and  the 
nature,  cause,  and  treatment  of  that  disease, 
are  the  most  important  that  have  appeared 
from  that  institution. 

In  the  polytechnic  school  the  era  of  investi- 
gation has  been  too  recently  introduced,  and 
on  too  small  a  scale,  to  have  3'et  produced  any 
material  results.  Dr.  S.ildauha  da  Gama,  in 
the  botanical  department,  is  studying  the  flora 
of  the  \icinity  of  Rio,  and  training  his  stu- 
dents in  the  methods  of  research ;  and  impor- 
tant geological  and  mineralogical  investiga- 
tions are  being  carried  on  bj-  Dr.  Ennes  da 
Souzft,  who  h.'ia  had  the  advantjige  of  a  thor- 
ough scientific  training  at  Freiberg.  The 
chemical  department  hiis  just  received  as 
guests  Professor  Michler  of  the  university  of 
Zurich,  now  on  a  scientific  visit  to  Brazil,  and 
Dr.  Sampoo,  a  Brazilian  graduate  of  the  same 
university,   who  are  conducting  elaborate  in- 


vestigations  on    the   chemistry  of   Brazilian 
vegetable  products. 

Brazil  not  having  as  yet  reached  that  stage 
of  scientific  and  material  development  in  which 
scientific  men  can  hope  to  gain  a  livelihood, 
and  find  means  and  time  for  investigation  out- 
side of  the  government  schools  and  other  es- 
tablishments, little  can  be  expected  among 
private  workers.  Notwithstanding  this  fact, 
the  development  of  what  may  be  called  the 
ofBcial  science  has  been  too  slight  to  place  it 
in  advance  of  the  non-offlcial.  Fritz  Miiller, 
a  farmer  in  a  Gorman  colony  of  southern  Bra- 
zil, finds  time  for  the  zoi'Uogical  investigations 
that  h.ive  given  him  a  world-wide  reputation : 
Glaziou,  director  of  the  public  gardens  of  Rio, 
has  contributed  largely  to  the  Flora  bra/.ilien- 
sis,  and  is  probably  unsurpassed  in  his  knowl-  • 
edge  of  Brazilian  botany  ;  Rodrigues  Peixoto, 
a  practising  physician,  has  been  associated 
with  Laccrda  in  important  stuilios  on  Brazil- 
ian craniology ;  auil  Barbosa  [iixlrigucs  has 
workeil  extensively  on  the  palma  nii<l  or<'hid8 
in  botany,  and  in  the  fertile  field  of  Amazonian 
ethnology. 

Though  the  showing  for  Brazilian  science  is 
so  small,  and  some  of  the  work  above  men- 
tioned may.  on  close  scrutiny,  prove  to  be 
somewhat  crude  and  non-scientific  in  its  meth- 
ods and  deductions,  enough  has  been  done  to 
mark  the  dawning  of  a  new  eni  Ibll  of  promise 
for  the  future,  and  characterized  by  the  study 
of  nature  rather  than  the  study  of  books.  The 
small  nucleus  of  investigators  cannot  fail  to 
train  disciples,  to  draw  others  around  them, 
and  to  educate  the  government  and  people  to 
the  point  of  distinguishing  true  research  from 
mere  empty  show  and  glitter.  When  once 
truly  scientific  methods  come  to  be  fairly  uat- 
uralized  in  the  country,  the  Brazilians  will  not 
1)6  found  Licking  in  the  mental  qualities  that 
make  able  and  original  investigators.  If  sci- 
entific progi"ess  be  slow,  it  will  not  bo,  as  hith- 
erto, from  indilTcrence,  or  ignorance  of  the  true 
nature  of  science,  but  because  the  material 
development  of  the  empire  does  not  permit 
the  facilities  of  research  ei^joyed  in  older  and 
richer  countries. 


H/STOn  r  OF  THE  A  P PLICA  TION  OF  THE 
ELECTRIC  LIGHT  TO  LIGHTING  TUB 
COASTS   OF  FRANCE.^ 

IV. 
In  the   English  lighthouses,  for  which  the 
dc  Meritens  machine  has  also  been  adopted, 
another  style  of  commutator  is  used,  as  shown 
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in  Fig.  13.  In  this  arrangement,  tbe  terminals 
to  which  the  conductors  from  the  lamp  and 
ttioso  from  the  two  machines  are  connected  have 


practically  the  same  relative  positions  as  in 
the  previous  case.  From  these  terminals  pass 
stout  copper  strips,  which  can  be  clamped  by 
binding-screws  bearing  the  same  numbers  as 
the  terminals.  The  locking-pieces  in  connection 
with  the  terminals  of  the  machine  can  be  con- 
nected by  thick  copper  strips  by  the  binding- 
screws  corresponding  to  the  lamp-cables  :  and 
to  facilitate  this  coupling,  the  locking-pieces 
are  more  or  less  raised,  so  that  the  strips  may 
cross  each  other  without  touching.  In  this 
way  perfect  contacts  are  obtained  ;  but  a  longer 
time  is  required  to  change  the  combinations. 
Fig.  13  shows  the  connections  when  machine 
No.  2  is  coupled  for  quantity.  Fig.  14  allows 
the  diflercncc  in  height  of  the  locking-pieces 
to  be  SCUD,  and  shows  how  machine  No.  1  is 
coupled  for  quantity. 

The  metallic  rails  upon  which  the  regulator 
rests  have  already  l)een  described.  These 
rails  are  in  direct  communication  with  the  large 
cable  ;  and  it  is  by  them  that  the  current  arrives 
at  tbe  frame  of  the  regulator,  and  thence  to 
the  carbons.  The  cable  of  the  electro-magnet 
and  the  small  cal)lc  are  attached  to  two  termi- 
nals (II  and  II'.  Fig.  15)  with  insulated  springs. 


These  springs,  pressing  on  two  contacts  under 
the  lamp,  make  the  appropriate  connections. 

The  regul.itor  itself  is  a  combination  of  the 
Serrin  and  IJerjot  lamps.  It  comprises  the  two 
clectro-raagnots  of  the  latter  lamp,  the  arma- 
tures of  which  form  an  internal  core, — one 
magnet  having  coarse  wire,  and  placed  direct 
in  the  circuit ;  the  other  having  fine  wire,  and 
mounted  in  a  derived  current.  The  former 
nets  on  the  articulated  frame  carrying  the  lower 
carbon  ;  the  latter  acts  on  the  disk  brake  con- 
trolling the  clock-work. 

Fig.  15  shows  at  S  the  electro-magnet  with 
cwarae  wire  acting  by  the  arm  Q  on  the  frame. 
R  and  R'  are  the  springs  which  tend  to  raise 
this  frame.  L  is  the  lever  which  serves  to  regu- 
late the  tension  of  the  spring  R  :  it  is  controlled 
by  a  screw,  V,  which  can  be  turned  by  insert- 
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ing  a  key  at  the  hole  O.  The  magnet  with 
fine  wire  is  placed  83- m metrically-  with  the  other 
on  the  opposite  side  of  the  clock-work. 
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The  connection  of  the  two  carbons  to  the 
prime  mover  of  the  clock  i8  made  by  means  of 
a  steel  ribbon,  F,  attached  to  tlie  lower  ends 
of  the  two  rods  g  and  I.  This  ribbon  is  led 
over  several  pulleys,  and  is  wound  on  a  wheel 
on  llie  axis  of  the  prime  mover  for  a  great 
part  of  its  circumference.     The  turning  of  this 


Fio.  IS. 

wheel  is  thus  prtvliiced  in  a  very  certain  man- 
ner. The  rod  g  slides  in  the  tube  D  fiistened 
to  the  movable  frame,  and  this  tube  is  slit  ver- 
tically to  allow  the  attachment  of  the  ribbon 
to  pass.  This  manner  of  connecting  the  two 
carbons,  which  replaces  the  chain  used  by 
Serrin,  and  does  away  with  the  use  of  ratchet- 
wheels,  allows  the  carbons  to  l)e  placed  at  any 
desired  height  by  a  slight  sliding  of  the  ribbon. 
Another  peculiarity  of  this  lamp  is  the  mode 


of  connecting  the  diflerent  interior  parts  of  the 
apparatus.  The  current  of  the  large  cable 
arrives  at  the  upper  carlions  by  the  rails  and 
uninsulated  portions  of  the  rcgnl.itor.  From 
the  lower  carbon,  it  returns  to  the  two  insulated 
terminals  II  and  11',  passing  to  one  by  the 
movable  frame,  and  to  tlie  other  through  the 
electro- magnet  S.  The  connection!*  between 
the  contacts  arc  made  with  four  tliicic  spirals 
of  nickel-plated  copiier.  Two  are  shown  at 
M  and  X. 

The  tube  D,  which  carries  tlie  rod  g,  is  not 
insulated  from  the  frame  ;  hut  the  latter  i&  insu- 
lated Irom  the  upright  which  supports  it.  This 
is  on  account  of  ease  of  construction,  it  being 
less  difUcult  to  insulate  a  straight  piece  than  a 
round  tube  like  D.  An  air-pump,  T,  serves  to 
check  the  motions  of  the  frame,  and  to  |)reveut 
too  rapid  oscillations.  The  porous  plate  V  is 
placed  opposite  the  ends  of  the  carbons,  to 
protect  the  rods  t  and  I  from  the  excessive  heat 
of  the  foijHT.  It  is  composed  of  the  same 
material  as  the  jwrous  vases  useil  in  batteries. 
When  the  u[)per  carbon  rod  arrives  at  the  end 
of  its  course,  it  acts  on  a  bevelled  piece,  which 
frees  a  contact  spring,  an<l  suppresses  the  com- 
munication with  the  tine  wire  magnet,  so  that 
it  may  not  be  injured  by  the  passage  of  too 
strong  a  current. 


THE   WEATHER   IN  JANUARY,  188S. 

The  monthl}'  weather-review  of  the  U.  S. 
signal  service  contains  copious  statistics  of 
the  meteorological  conditions,  as  observed  at 
171  regular  stations  in  the  United  States  and 
Canada,  224  stations  occupied  by  voluntary 
obsenors,  and  .'iG  army-posts,  besides  various 
other  sources  of  information.  The  following 
are  given  as  the  special  features  for  the 
month :  — 

The  very  low  mean  temperatures.  The  de- 
partures from  the  normal  are  most  marked  for 
the  upper  lake-region,  the  upper  Mississippi 
and  Missouri  valleys.  The  average  tempera- 
ture for  all  the  districts  east  of  the  Rocky 
Mountain  range  was  3.3°  below  the  normal. 

The  excessive  rainfall  over  the  south  Atlan- 
tic and  east  (lulf  states,  with  a  marked  defi- 
ciency in  California. 

The  heavy  snow-slonus  iu  the  west,  block- 
ading or  impeding  all  railro.id  trafllc. 

The  chart  on  the  opposite  page  has  been 
reproduced  by  permission  of  the  chief  signal- 
ofllcer  from  the  regular  chart  No.  III.  of  the 
signal-service  series.  It  contains  lines  of 
equal  air-pressure  reduced  to  sea-level,  lines 
of  equal  temperature   unreduced,   and   mean 
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monthh'  wincl-dircctions  as  estimatoil  from 
tlie  observations  of  the  month.  This  chart 
shows  high  pressures  over  tiie  whole  coun- 
try, with  northerly  and  north-westerly  winds, 
tlic  two  combined  producing  the  generally  cold 
weather  of  the  month.  The  extremes  of  cold, 
however,  wore  not  so  great  as  is  usual  in  Jan- 
uary. The  mean  lowest  minimum  tempera- 
tnres,  fl'om  47  stations  of  the  signal-service  in 
the  ditr^renl  states,  is  — C.8°,  while  the  same 
places  indicate  a  mean  greatest  cold  for  all  the 
years  of  observation  of  —13.3°.  The  follow- 
ing arc  exceptions:  Pike's  I'eak,  —.17°,  4° 
lower  than  in  the  same  month  for  the  last  eight 
jeara  ;  Dubuque,  lo.,  — SG",  2°  lower;  Pioche, 
Nev.,  —17°,  3"  lower  than  before  observed  in 
Nevada;  Santa  Fe,  N.  Max.,  —13°,  4°  lower; 
and  Spokane  Falls,  W.-ishingtoii  Territory, 
—  28°,  20°  lower  than  before  noted  in  the  ter- 
ritory. The  lowest  temperature  rejwrtcd  from 
any  station  was  —54°,  at  Elko,  Nov.,  on  the 
morning  of  the  I'Jtli.  The  range  of  air-press- 
nrc  was  much  less  than  during  any  Jannar}' 
for  five  years. 

Ttiere  were  sixteen  storms  traced  within  the 
United  .States  and  Canada.  The  following 
table  gives  the  number  of  storms  within  the 
United  States  in  each  January  since  1877. 
For  the  purpose  of  comijarison,  there  are 
oddod  the  mean  velocity,  in  miles  per  hour, 
of  the  storms  in  each  month,  as  taken  from 
the  annual  reports  of  the  chief  signal-offlcer. 

TADLB     OP    JANUAKV     STORMS     iNO     TUl'lR    MEAN 

vELOcrrv. 


Tear. 

Number. 

Vcloolly. 

Trar. 

NumhiT. 

Velocity 

l.*77 

14 

a7.7 

ISSl 

n 

32.3 

ISIS 

12 

V6.3 

1882 

13 

42.8 

1870 

8 

35.5 

1883 

le 

30.8 

1880 

14 

37.6 

The  heaviest  snowfall  was  52  inches,  at 
Fort  McDermitt,  Xev. 

The  total  movement  of  the  wind  ranged  from 
27,5G1  miles,  on  Mount  Washington,  to  1,853 
miles,  at  Jacksonville.  100  miles  per  hour, 
and  over,  were  reiwrted  from  Mount  Washing- 
ton on  the  3d  (152,  maximum  for  month),  4th, 
12th,  18lh,  20tli.  2l8t.  24th,  and  31st. 

There  were  ordered  up  149  cautionary  sig- 
nals, of  which  79.9  per  cent  waie  fully  justi- 
fied. 

No  marked  displays  of  the  aurora  were 
noted.  Sun-spots  were  reported  by  Mr.  D.  P. 
Todd  of  Amherst,  Mass.,  as  seen  on  11  days. 
They  were  least  numerous  at  the  firet  and  last 
of  the  month,  with  a  maximum  frequency 
about  the  IGth. 

An  earthqnake-shock  was  felt  early  on  the 


morning  of  the  11th  in  Nashville,  Jackson, 
Clarksville,  and  Memphis,  Tenn. ;  Paducab, 
Ky. ;  Cairo,  Anna,  and  CoUinsvillo,  111. ;  and 
at  St.  Louis  and  Protem,  Mo. 

A  drought  of  great  severity  was  reported 
from  parts  of  Maine  and  Vermont. 

Among  numerous  other  statistics,  are  tables 
of  monthly  rainfall  and  mean  tem|)eratnre  at 
Sacramento,  Cal.,  for  thirty  years,  —  from 
1853  to  1882  inclusive. 


THE   GEOLOGY  OF  LAKE  SUPERIOR. 

Mr.  Sbi.wts,  llip  direptnr  of  the  Oeologifal  survey 
of  Ciinnda,  h»s  ijifeii  in  Sciknce  for  iVb.  J)  (p.  H) 
a  note  on  the  age  of  the  roeks  on  tlie  north  shore  of 
Lake  Superior.  The  iiiicrvst.illiiic'  stmia  of  the  re- 
gion, moi-c  or  less  nssociateil  with  Igneous  rocka,  are, 
as  Is  well  known,  unconformable  to  ami  distinct  from 
Uie  llurouian.  Mr.  Selwyn  includes  them  In  ascend- 
ing order  in  three  groups,  whicli  will  be  found  de- 
scribed in  detail  in  tlie  Geology  of  Canada  in  1803. 

1.  Dlackish  and  bluish  argillites,  with  churt,  and 
black  or  darli-gr.\y  magnealaii  limestones  and  sand- 
stones, often  with  mugiietltc,  tlie  series  Ijcing  gen- 
erally colored  by  carbonaceous  m.itter. 

2.  ttcd  and  white  sandstones  and  conglomerates, 
with  red,  white,  and  mottled  shales,  ilolomites,  and 
dolomitic  mnrls,  constituting  the  Niplgon  group  of 
niack  b,iy  and  Xipkon  bay.  With  these  he  classes, 
{ollowing  Logan,  the  great  m3s<  of  strata,  including 
inelnphyro<!,  aiiiygdaloids,  and  tuf.is.  with  native  cop- 
per,—  the  Keweeiiiau  or  cupriferous  si-ries  of  Mlcbi- 
plcoloii,  Mamainse.  and  Polnle  Aux  Mines. 

3.  Tlie  »niid>t»iici  of  .Satill  St.  .Mary. 

Belweeii  these  three  groups,  .icrordliig  to  Selwyn, 
'there  may  be  slight  uncoiiformitips; '  but  he  would 
include  the  whole  of  ihein  in  "those  divisions  of 
the  great  lower  pali;o7.oic  system  which  iinderliu  the 
Trt'iilon  gioup,"  and  would  call  them  hiwer  Cam- 
brian; assertlns  that  there  "  Is  at  present  no  evidence 
whatever  of  their  holding  any  other  place  In  lliu 
geological  series,"  and  "no  sufficient  reason  for  In- 
venting or  adopting  new  and  unknown  names  for 
them.'* 

These  conclusions,  it  should  l>e  noticed,  are  arrived 
at  after  a  first  visit  of  a  few  weeks  to  certain  parls  of 
a  vast,  new,  and  peculiar  region,  which  has  eng.iged 
the  attention,  during  the  pa^^  forty  yoais,  of  many 
skilled  obseriers,  who  have  collected,  with  legarU 
to  the  whole  of  the  Lake  Superior  basin,  a  great  lii>dy 
of  facts,  and  have  reached  conclusions  with  wjiioli 
Mr.  Selwyn  would  seem  to  be  wholly  uiiacquaiuted. 
Tlie  problems  presented  by  the  rocks  in  questiOD 
arc  far  from  being  as  simple  as  he  suppose*. 

Mr.  Selwyn  Incliiiles  in  his  "^eoond  division  both 
the  Nipigon  croup  of  Bell  and  Hunt,  and  the  Kcnee- 
nian  or  cupriferous  series,  of  which  he  conceives  the 
thinl  division,  or  St.  Mary  saodstono.  "may  be  only 
the  upper  part,  without  any  intermingling  of  volcanic 
material."  Tills  view  of  the  continuity  of  the  cu- 
priferous series  with  the  IVitsdam  (St.  Mary)  sand- 
stone was  maintained  by  Whitney;  but  Logan,  la 
IS<J.3,  put  forth  strong,  and  to  most  minds  conclu- 
sive, reasons  for  believing  that  the  highly  inclined 
cupriferous  rocks  at  the  east  end  of  the  lake  pass 
unconformably  below  this  sandstone  ('■col.  Canada, 
p.  8.5:  also  Oeol.  ri;i>ort  Cuiiiula  fur  2.1M-C0.  p.  474). 
His  conclusions  have  since  been  coiiHrnied  by  otlier 
observers,  notably  by  Strung  and  Irving  in  Wi«cousln, 
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where  till'  fossiliferous  beds  of  the  l'ots<Uin  rest 
borizuiitnlly  on  the  upturned  edgea  of  the  Kcweenian, 
«iid  arc  uuitle  up,  in  p»rt.  of  its  rtilns.  I'urts  1  linil 
6  of  tlie  third  vnlnmi'  of  the  Geology  of  Wisconsin 
(18SCI)  will  show  llie  accnnmlation  of  evidence  with 
regard  in  the  slralicraphical  relations  of  the  Kewec- 
nlan;  and  few  will  1)e  found  to-day  to  question  the 
propriety  of  the  conclusion  announced  liynic  In  1878, 
and  8uhsei|Uenlly  by  Major  Brook?  in  ISTo.  that  the 
copper-bearing  rock")  of  northern  IMichignn  constitute, 
In  his  worils,  "a  iltstinct  and  independent  series, 
marking  a  dennile  peologiral  horizon,"  whicli  has 
been  de>ie:iiatHd  the  Keweennn  series,  Keweenawan, 
or,  more  euphoniously,  -Kewcenian. 

These  rocks,  so  carefully  studied  by  Brooks  and 
Pumpelly  on  the  south  shore  of  Lake  .Superior,  and 
largely  displayed  on  Isle  Royale,  Michlpicoton  Island, 
Marnainse,  and  I'ointe  Aux  Mines,  on  the  north  shore, 
were  by  I>ogan  supposed  to  U;  the  same  with  the  red 
and  white  sandstone  and  marls,  with  dolomites  and 
brine-springs,  found  along  Nipigon  U.iy,  Black  Bay, 
and  Thunder  Cape.  He  recognized  beneath  these,  in 
this  region,  the  black  slates,  etc.  (I  of  Selwyn),  which 
Logan  supposed  to  form  a  lower  subdivision  of  what 
he  called  the  upper  copper-bearing  series,  to  distin- 
guish it  from  the  lower  copper-bearing  or  Huronian 
series,  whicli  is  overlaid  unconformably  by  these 
black  !<lalcs. 

This  lower  subdivision,  which  I  have  called  the 
Animikie  sfroup.  though  seen  at  Thunder  Cape  be- 
tween the  Huronian  and  the  Nipigon  series,  is  want- 
ing in  Black  Bay.  where  Logan  found  the  latter  to 
rest  fllreelly  upon  the  Laurentian:  and  also,  accord- 
ing to  Bell,  on  Lake  Nipigon,  where  the  Nipigon 
seriei  reposes  on  Laurentian  and  Huronian.  Apart 
from  the  evidence  of  its  distinctness  dedticible  from 
the  absence  of  the  Animikie  in  this  area  at  the  base 
of  the  Nipigon  series,  I  have  ilescribed  a  locality  near 
Silver  islet,  where  the  basal  lu'dsof  the  Nipiyon,  rest- 
ing upon  the  Animikie,  hold  |.>ebbles  of  the  oharacter- 
isllc  rocks  of  the  latter. 

The  mineralogical  and  lithological  characteristics 
of  the  Nipigon  rocks  differ  so  much  from  the  Kewee- 
nian  as  to  create  a  sufpiciun  thai  tliey  may  belong  to 
two  tll>lincs  series.  In  Ihii  connection  an  observation 
of  Miicfailane  is  important.  He  found  the  true  Ke- 
weeninn  at  Maniain»c  to  be  uncomforniably  overlaid 
by  a  MMics  of  bluish  sandstones  and  shales  unlike 
those  of  the  St.  Mary  series,  ,ind,  on  the  contrary, 
clo*ely  resembling  those  of  the  Animikie  group,  to 
which  he  rorapnri-s  them.  A  summary  of  the  evi- 
den.  '  rks  will  be  found  in  my  Azoic 

rot  I'enn,  report  K,  pp.  •,!;}0-'J41), 

il ; .1,        icgardcil  a-s  established  that 

we  have,  in  tlic  Lake  Superior  basin,  (I)  the  Kewee- 
nian  or  cupriferous  series,  resting  unconformably 
upon  the  Huronian  and  other  crystalline  rocks,  and 

(2)  lower  (nmbrian  (I'otsdam)  strata  lying  uncou- 
fomiably  upon  the  Kcweenian.     We  have,  moreover. 

(3)  the  .\nimikle  and  (4)  the  Nipigon  group, — two 
scries  of  strata  distinct  from  each  other,  and  appar- 
etilly  from  botli  of  the  preceding  divisions.  The  ob- 
servation of  Macfarlane  makes  it  probable  that  the 
Animikie  lieiongs  to  a  scries  newer  than  the  Kewee- 
nlan;  in  which  I'ase  the  lithological  luilikeness  of  the 
still  younger  Nipigon  i:roup  both  to  the  Cambrian 
and  the  Urdovlan  (Siluro-Cambrian)  rocks  of  the 
Lake  Superior  basin,  wouhl,  as  I  have  remarked  in 
the  report  just  cited,  raise  a  suspicion  that  these  red 
and  vaiiegateil  sandstones  and  marls,  with  dolomites 
and  hrine-sprinss,  whirli  wc  have  ciillcd  the  Nipigon 
group,  may  belons  to  a  liiirliiT  '.iin.Io;;!.  ,il  horizon. 

The    name   of   ihe   Quelle   giuup  Hits,  as   is  well 


known,  given  by  Logan  to  what,  under  the  name  of 
upper  Taconic,  had  been  long  before  described  by 
Kmmons  as  a  great  development  of  strata  of  the  age 
of  the  cali'ifen)us  an<l  I'otsdam  divisions  of  New  York. 
In  the  disturbed  belt  where  this  series  is  displayed, 
from  the  lower  St.  Lawrence  to  the  Hudson-river 
valley,  and  beyoiid,  it  is  now  well  known  that  there 
arc  included,  i>e6idcj  rocks  of  this  horizon,  otiiers  of 
Trenton-Lonvine  (i  >rdovian)  and  of  lower  Helderberg 
age,  togetlier  with  older  rocks,  embracing  the  lower 
Tnconic  of  Kmmons  and  the  still  more  ancient  crys- 
talline (Huronian)  schists  called  by  Logan  'altered 
Quebec  group."  So  far  as  known,  there  is  nothing 
in  this  belt  of  disturbed,  faulted,  and  often  inverted 
strata  whicli  can  be  taken  to  represent  the  great 
Keweenian  series.  Logan,  however,  assumed  the  St. 
Mary  sandstone  to  be  of  the  age  of  the  Chazy  divis- 
ion of  the  New- York  series,  and  tlien  proceeded  to 
call  the  underlying  Kcweenian  oulcifcrous  or  Quebec 
group,  suggesting  that  the  Kauianlstlquia  slates 
(Animikie  series)  might  represent  llie  Potsdam. 
These  references,  so  far  as  regards  the  Chazy  and 
calciferous,  are  embodied  in  Logan's  maps  of  1864 
and  m\6. 

This  view,  which  was  never  any  thing  more  than  « 
crude  speculation,  was  soon  shown  to  be  untenable 
by  the  establishment  of  the  rotsdam  age  of  tin'  sand- 
stones overlying  the  Kcweenian,  both  in  Wisconsin, 
as  we  have  alre.idy  seen,  and  in  northern  Michigan, 
where  Rominger  finds  these  upper  sandstones  to  be 
overlaid  by  c.ilciferous  and  Chazy  beds. 

Unless  we  assume  that  every  thing  uncrystalllne 
lielow  the  Trenton  group  is  to  be  relegated  to  the 
Cambrian,  there  is  no  ground  as  yet  (or  extending 
this  name  to  the  Kcweenian;  while  the  convenience 
of  having  a  distinrlivc  appeilntion  for  this  vast  met- 
alliferous scries  will  assure  the  name  Keweeninn  a 
distinct  and  permanent  place  hi  geological  nomen- 
clature. T.  Btkiiu*  Hu.vt. 

MunlnMil,  MtrcbS,  1883. 


THE    AINOS    OF  JAPAN. 

Thb  following  is  an  extract  from  an  article  on 
Yezo,  In  the  transactions  of  the  Berlin  (iriHUchoft 
/iir  erilkimJr,  ISS.'J,  No.  1.  The  article  was  written 
by  Professor  Dr.  llrauns  of  Halle,  who,  during  his 
recent  geological  excursion  to  Yezo,  visited  the  large 
settlement  of  Saghalin  Ainos,  in  the  neighborhood 
of  Sapporo. 

The  Alno  race  belongs  to  a  typt;  imtirely  different 
from  that  of  the  Japane.se,  to  whom  they  are  now 
subject.  The  fear  that  the  number  of  the  Ainos  is 
diminishing,  in  consequence  of  the  immigration  of 
the  Japanese  into  Yezo,  to  an  e.^tenl  that  would  soon 
lead  to  their  extinction,  is  not  well  founded.  Accord- 
ing to  the  estimate  of  the  Japanese  government,  the 
total  number  of  Ainos  in  Yezo,  Saghalin,  and  the 
Kurilc  islands,  is  less  than  1S,(XHJ.  While  some 
authors  have  accepted  this  estimate,  others  have  set 
the  number  of  Ainos  in  Y'ezo  alone  as  hi^h  as  50,000, 
which,  with  the  aiidition  of  those  now  living  under 
Ktiv»ian  control  in  Saghalin  (from  10,000  to  12,0(K)), 
and  in  the  southern  part  of  Kamlsch.-itka.  would  give 
a  total  of  from  (JO.tXHl  to  70,l^ttl.  Altliough  the  latter 
estimate,  which  is  based  on  a  number  of  reports  from 
different  sources  (e.g.,  the  missionaries  of  Hakodate), 
comes  nearer  tlie  marK,  still  the  numlx'r  of  Japanese 
who  have  settled  in  Yezo  is  alrea4ly  greater  than  that  of 
the  Ainos.    The  Japanese  government  reports  11X>,(KK> 
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Japanese  in  Yezo,  which,  making  the  usual  allowance 
for  olHcial  cxosrierntiun  in  matters  of  this  kind,  must 

^; probably  be  reduced  to  about  8(),iW0.  Be  tliis  as  it 
may,  it  is  certain  that  the  fertile  island  of  Te»o, 
which  U  appreciated  in  a  certain  way  by  the  Japanese, 
but  which  i«  very  irrationally  and  imperfectly  utilized, 
U  very  thinly  populated.  The  island  has  an  area  of 
nearly  80,IXI0  □  kilometres,  and  a  population  of  only 
About  two  to  the  square  kilometre. 

The  Alnos  —  whose  unsophisticated  artlessness,  love 
of  truth,  peaceful  disposllion.  hospitiilily,  and  iliscrcet, 
modest,  and  sober  deporluient,  by  contrast  with  other 
orientals,  strike  one  all  the  more  agreeably  —  show. 
In  their  short  but  well-proportioned  body,  tliick  and 
beautiful  hair,  and  pby^iocnoniy,  particularly  in  the 
deep-set  eyes,  unmistakable  agreeniunUs  with  people 
of  more  woterii  counlries,  say,  central  Asia.  In 
lBnpuai;>?,  a<  well  as  customs  and  traditions,  they  are 
deciiledly  strangers  to  the  Japanese;  but,  so  peaceful 
are  they,  they  submit  freely  to  the  yoke  that  has  been 
placed  upon  them,  without  ever  plotUni;  inisrhief. 
Whether  for  them,  as  well  as  for  the  rich  natural 
advantages  of  the  island  of  Yezo,  a  colonization  in 
European  fashion  would  be  a  great  benelU  in  cora- 

kearison  with  that  of  the  Japanese,  who  have  much 
to  learn  and  much  to  do  for  a  long  time  to  come  in 
their  own  country,  may  here  Im)  left  undecided. 
However,  such  a  wish  will  ccrtitinly  appear  natural 
to  all  those  who  have  gained  auioreluliniatoacqimint- 
ftuce  with  the  island  of  Yezo  and  its  inhabitants. 


INFLUENCE  OP   THE  VAGUS   NERVE 
UPON  THE  HEART. 

In  conllnuatlim  of  his  studies  upon  the  physiology 
of  the  frog's  hi'arl,  Lowit  confirms'  CJa'^kcil's  discov- 
ery, that  in  normal  dia'<tolc  the  cardi.ic  muscle  is  not 
completely  relaxed,  but  in  a  state  of  slight  tonic 
contraction:  this,  Lowit  finils.  is  abolished  during 
v.igus  inhibition.  The  powerful  beats  which  usually 
follow  a  p<!riod  of  inhibition  must  be  due  to  some 
change  In  the  heart-muscle,  and  not  in  its  motor- 
nerve  centre-i;  for  Kronccker  has  proved  that  every 
cardiac  contraction  is  maximal.  Their  cause  Lowit 
finds  in  the  more  complete  diastolic  exptinsion ;  and 
he  also  explains  similarly  the  more  vigorous  pulsa- 
tions sometimes  seen  during  a  vagus  stimulation  not 
powerful  enoiish  to  alter  the  heart's  rate  of  beat. 
lie  cinidrms  .Scliiff's  usually  ignored  discovery,  that 
stimulating  the  pncumogastric  sometimes  quickens 
the  pulse;  but,  after  a  careful  study  of  the  circum- 
staiicea  under  which  this  phenomenon  occurs,  ho 
rejc-cts  SchilTs  hypothesis,  that  the  vagus  contains 
only  one  set  of  heart  nerve-ftbre«,  whose  action  varies 
with  degree  of  stimulation,  etc.  We  must  assume 
two  distinct  sets  of  fibres,  —  acardio-accelerator  and  a 
cardin-inhlbitory :  the  latter  are  more  irritable,  but 
more  easily  injured,  bearing  thus  the  same  relation- 
ship to  the  accelerator  fibres  as  do  the  vnsoconsirlc- 
tory  nerves  to  the  vasn-dilalor,  arcording  to  Goltz. 
_By  exposing  the  frog's  vagus  to  the  action  of  sub- 
"staiii-i's.  IIS  nitre,  which  are  known  to  diminish  nerve 
iiaiiility,  one  can  turn  the  vagus  into  a  pulse- 
gtiickciiing  nerve;  on  washing  out  the  nitre,  it  again 
becomes  pulse-slowinz:  and  so,  back  and  forth, 
several  times,  until  death-Changes  commence.  In 
inanimalia  the  phenomenon  cannot  be  reproduced 
^with  llie  same  certainty;  but  occasionally  one  can 
'Bui'ceed  In  getting  tlie  viigus  into  a  coiidition  in 
rhich  its  Inhibitory  fibres  are  not  irritable,  while 
th<!  accelerator  are.  During  vagus  acceleration  the 
1  I'd.iifi  1 ',  itrctilr,  xilx.  4W. 


frog's  ventricle  becomes  paler,  indicating  a  con- 
tracted condition  of  its  musculature  even  In  diastole. 
This  abnormal  state  of  tonic  contraction  Is  not  the 
cause  of  the  acceleration,  for  the  pallor  may  precede 
the  pulse-quickening,  or  last  after  it;  and  weak  stim- 
uli sometimes  cause  acceleration  with  no  pallor. 
The  small  pulsations  usually  seen  during  the  accel- 
eration arc  due  to  the  increaaeil  tonicity  of  the  heart- 
muscle  usually  present  at  the  same  lime,  anil  pre- 
venting diastolic  relaxation  of  normal  extent.  The 
accelerator  fibres  probably  act  on  molor-iierve  centres 
in  the  heart,  arousing  processes,  which,  when  feeble, 
merely  alter  the  rale  of  beot;  when  more  poworftil, 
also  increase  the  tonus  of  the  heurt-muscle, 

H.  NlCWKI.L  MaRTIK. 


THE  EXTINCT  LAKE  AGASSIZ. 

In  the  recently  published  Tenth  aiiiiiial  report  of 
the  geological  and  naturalhi«ti'ry  snivryi.f  .Minneso- 
ta, for  1.S81,  Prof.  N.  H.  Winchell  givc^  an  abstract 
(p.  6)  of  Mr.  Warren  Uphanrs  ohservations  on  the 
shore-lines  of  the  great  sheet  of  water  that  once  flood- 
ed the  valley  of  th<'  Red  River  of  the  North,  ami  over- 
flowed southward  into  the  Minnesota.  '"The  lake 
had  three  stationary  periods,  forming  three  beaches. 
They  all  ascend  above  a  given  datura  level  Inward  the 
nortli,  the  rate  incrcisiiig  in  going  toward  the  north. 
The  highest  beach-line  a.scends  l£'o  feet  In  about  IliO 
miles,  the  beach  being  one  continuous  shore-Hue. 
The  northern  portion  of  the  lake  fell  at  intervals 
from  this  high  beach-line,  .  .  .  while  the  water-level 
in  the  extreme  soutbcm  part  stood  nearly  stationary, 
the  northern  fractional  beaches  I'onvergltig  into  one 
toward  the  southern  extremity  of  the  lake.  The  next 
distinct  beach,  found  in  the  southern  i)&rt  of  the  re- 
gion, ascends  toward  the  north  7U  feet  in  150  miles. 
.  .  .  The  fall  of  the  lake  had  therefori'  been  sixty 
feet  more  at  the  northern  than  at  the  soulbern  end. 
.  .  .  The  third  beach-line,  formed  when  I  he  outlet 
had  been  excavated  to  the  level  of  Lak>'  Traverse,  Is 
known  along  a  distance  of  l.')5  miles;  and  Its  north- 
ward ascent  was  at  fii-st  6(1  feet,  and  afterwards  only 
about  23  feet.  .  .  .  The  fall  of  Lake  Agassiz  from 
the  highest  beach  level  to  the  third  at  Lake  Traverse 
was  about  .80  feel,  and,  in  the  vic-inity  of  Maple  Lake, 
le.")  feet.  .  .  .  These  phenomena  seem  inconsistent 
with  that  hypothesis  which  supposes  an  elevation  of 
northern  land  as  a  b.irrler  to  contain  this  vast  inland 
lake,  inasmuch  as  these  beaches  would  have  to  pre- 
sent a  slope  in  the  opposite  direction,  in  order  to 
change  the  outlet  from  Lake  Traverse  to  Hudson's 
Bay.  .  .  .  They  have  l)een  ascribed  to  the  operation 
of  the  glacial  period  in  the  epoch  of  iLs  decline,  when 
the  i^e  still  existed  toward  the  north  as  a  barrier  to 
prevent  northern  drainage;  .  .  .  and  in  the  opinion 
of  Mr.  Upham,  Us  attraction  was  sufficient  to  move 
the  mass  of  water  toward  itself,  and  to  cause  nn 
ascending  shore-line  in  that  din-ction,  .  .  .  Lake 
Agassiz  probably  tjovercd  Ki'd  Lake  under  .W  or  UK) 
feel  of  w.iter  above  its  present  level.  Lake  of  the 
Woods  under  about  200  feel,  the  Ked  Kiver  Valley  at 
St.  Vincent  4.10  feet,  and  Lake  Winnipeg  about 'WW 
feet."  The  area  thus  flooded  is  much  hirger  than 
heretofore  stipposed. 


LETTERS   TO   THE  EDITOR. 

Movement  of  the  arna»  in  vtralking. 
It  seems  to  me  I  can  best  lay  this  uhost  of  our  ani- 
mal origin  by  drawing  attention  to  the  fact  that  the 
swinging  of  any  part  that  is  sufficiently  free  mity  be 
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used  for  ctesdytng  the  body  in  walking.  In  man  the 
arms  lire  used,  because  most  movable;  but  In  lower 
animals  the  head  Is  most  often  used.  The  domestic 
fowl  moves  the  head  back  and  forth  alternately  willi 
the  movement  of  the  legs ;  the  horse  moves  the  head 
up  and  down ;  the  cow  moves  the  nose  back  and  forth. 

Are  these  movements  ghosts  of  a  former  real  walk- 
ing with  the  head?  Joseph  LbConte. 

Berkeley,  f'nl.,  March  T,  1883. 

Btlggeated  improvement  in  lighthouses. 

The  articles  in  .Sciknce  during  March,  on  the  u.se  of 
the  el'.'vlrlc  light  in  Ilghtliouses,  recalls  what  I  think 
is  a  most  useful  improvement  suggested,  or  at  least 
advficat'vl,  by  :in  English  vaphtsnian,  —  Mr.  R.  F. 
McMullen. — in  a  little  book  called  the  'Voyage  of 
the  Oriun.'  In  the  vicinity  of  a  powerful  liglitliouse, 
whether  li;;Iited  by  electrioitv  or  otherwise,  the  great 
glare  of  the  light  completely  blinds  Ihc  eye  of  the 
navigator.  To  remedy  ilils,  Mr.  McMullon  proposes 
that  a  colored  shade  should  be  li.vcd  »o  as  to  cliange 
the  color  of,  and  dimiiiirh,  the  light  within  a  flxcd 
radius  of  fmtn  ime  to  lliree  miles',  according  to  cir- 
cumstances. Thus,  besides  the  protection  given  the 
eye  from  too  much  glare  within' the  radius  of  the 
PDOde,  the  navigator  would  also  be  warned  that  he 
r»s  within  a  known  dist.ince  of  the  light,  —  a  eon- 
stderation  which  would  often  be  of  much  value. 

I  sincerely  hope  th.-»t  our  Lighthouse  board  may 
make  some  experimental  trials  of  this  plan,  as  well 
as  turn  its  alteniion  to  the  adoption  of  flashing 
lights,  inste.id  of  revolving  lights  witli  long  periods 
of  ilarUness.  Indeed,  in  our  whole  sy.steiu  of  lights, 
and  also  of  buoys  and  other  'day-nmrks,'  we  are 
belkind  the  times,'  Euw.\uu  iiuttOEss. 

Bovlun  Koolety  of  mitiimt  liUtory, 
Map  li  13,  Wa. 

Floidal  cavities  in  quarts-grains  of  sandstones. 

It  Im  interesting  to  note  that  tlic  iiunute  cavities 
conniiiing  a  liqulil  and  moving  bubble,  so  common 
in  the  i\\is\m  of  granite  rocks,  at'e  also  lo  be  found  in 
sandstones.  Tliis  is  esporially  the  case  with  a  hard, 
compact  Potsdam  8.indstone  quarried  at  Fort  Ann, 
Washington  county,  N.T.  The  cavities,  though  very 
minute,  are  abundant,  and  the  included  bubble  very 
sensitive,  being  In  a  constant  stat«  of  rapid  move- 
ment. O.  P.  MBBIUI.L. 

ti.  H.  iifttlouiil  mutfvum. 

Tbe  oopper-bearing  rooks  of  Lake  Superior. 

In  SciE.NCB,  No.  5,  Professor  Irving  takes  issue 
with  my  statement  that  there  is  no  evidence  wliat- 
ever  of  tlie  Lake  Superior  copper  rocks  holding  any 
other  place  in  the  geological  series  than  that  which 
luclude«  Potsdam  and  primordial  ijilurian  or  lower 
Cambrian. 

In  making  tlie  statement,  I  referred  only  tfl  those 
parts  of  the  north  shore,  extending  from  Sault  St. 
M.-iry  to  Thunder  Bay,  which  I  \fave  myself  exam- 
inetl. 

1  could  not  presume  lo  discuss,  mucli  less  to  dis- 
pute, the  evidence  which  Professor  Irving  ailduces, 
In  illsproof  of  my  statement,  from  the  St.  Croix  re- 
gion and  the  south  shore,  neither  of  which  I  have 
ever  (leen ;  but  I  may  l>«  permitted  xo  say,  tliat  the 
unconformities  mentioned  by  Professor  Irving,  and 
Mhieli  1  liave  no  doubt  are  re  il,  do  not.  In  my  opinion, 
In  ihn  least  invalidate  my  statement.  Unconformi- 
^llot  ..V..1,  if  locully  vii  I  r..,i  arc  not  necessarily 
ion  of  a  LI  ;;ip.      And  II  seems 

J  much  iiii  lios  been  attached  to 

these  by  Professor  Irving,  and  for  too  little  to  the 


immense  difference  in  the  physical  condition  of  the 
groups  lie  now  correlates;  viz.,  the  originat  Huronian 
of  the  north  shore  of  Lake  Huron,  and  Hunt's  Anlm- 
ikie  gro\ip,  lower  Cambrian  of  Thunder  Bay,  or,  lo 
come  closer,  the  cleaved  roofing-slates  of  Thompson 
iu  Minnesota,  and  the  horirontal  micaceous  argiilites, 
black  dolomites,  and  clierty  rocks,  of  Pie  Island, 
McKay's  Mountain,  Thunder  Cape,  etc. 

In  Canada,  at  least,  these  two  formations  are  abso- 
lutely ,ind  undoubtedly  distinct,  physically,  minera- 
logically,  and  geologically;  while  the  latter,  as  seen 
around  "Thunder  Bay,  is  followed  In  almost  conform- 
able sequence  by  the  red  and  white  quartzose  sand- 
stones, conglomerates,  amycdaloids,  etc.,  of  the  so- 
called  upjier  copper-bearing  or  Kewcenian  series  of 
Hunt.  These  1  have  examined  from  Thumler  Bay, 
around  the  north  shore  to  (iros  Cap,  whore  they  rest 
directly  on  the  I^aurentian  gneiss,  the  Aiiimlkie 
group  and  the  underlying  Huronian  l)eing  wanting. 
A  short  distance  to  the  east,  however,  the  latter  a|>- 
peors  in  full  force,  but  o%-crlaid  neither  liy  Aniroikie 
nor  by  Keweenian  (i.e.,  lower  Cambrian),  but  by  the 
.Sault  St.  Mar)'  sandstones,  which,  in  view  of  their 
relation  to  the  Black  River  limestone  above  them,  and 
to  the  Keweenian  in  Gonlais  and  Bachew.inng  Bays, 
are  much  more  probably  represculative  of  the  hori- 
«on  of  tlie  St.  I'elers  sandstone,  or  Chu/.y  and  cal- 
ciferous,  than  of  tlie  St.  Croix  Potsdam.  The  ra- 
spuctive  limits  of  the  two  sandstones  on  the  south 
shore  seem  uncertain. 

The  arningi-menl  above  indicated  brings  the  whole 
succession  of  the  Lake  Sujierior.  Cambrian,  and 
Cambro-Siliirian  fonnations  into  jierfoct  accord  with 
that  of  the  same  formations  in  the  Appniachian  re- 
gion, where,  a.s  I  have  elsewhere  stated,  indications 
of  local  contem|>oraiieou8  volcanic  action  .ire  not 
wanting  at  about  the  same  Iwrizon  —  lower  Cambrian 
and  upper  Huronian  —  as  that  at  wliicli  they  occur 
In  the  Lake  Superior  region;  the  chief  difference 
luring,  (hut  the  f-rmalioiis  in  llie  former  region  are 
foMed  and  nietaniorptiuseil  almost  past  recognition, 
and  in  llie  latter  not  more  so  than  are  many  simi- 
lar rocks  of  cretaceous  and  tertiary  age. 

I  think,  if  Professor  Irving  could  visit  Michipl- 
cotoii  Island,  he  would  be  able  to  recogniie  plenty 
of  volcanic  detrital  matter  or  luffs  .among  the  copper- 
liearing  rocks.  The  vast  areas  over  which  I  liave 
examined  the  cjeclanienta  of  the  extinct  tertiary 
volcanoes  of  Australia  enables  me  very  readily  lo 
recognize  such  rocks  when  seen ;  but  their  occurrence 
at  Michipicoton,  and  elsewhere  im  the  north  shore.  Is 
no  proof  that  they  alsn  occur  to  the  south,  and  there- 
fore I  fail  to  see  why  Professor  Irving  should  dissent 
from  my  statement  on  this  point. 

Alpiieu  R.  C.  SEt.WYft, 
Director  Geol.  and  nat.  hM.  »un>.  qf  Canada. 
OlIawK,  March  14, 1SS3. 

Bnow^-drifts. 

Having  often  noticed  the  drifting  of  snow  Id  paral- 
lel lines  over  the  ice  on  our  lakes,  Ihis  explan.-ttion 
has  suggested  itself.  Very  often,  when  the  wind 
drives  the  snow  against  any  object,  as  a  tree  or  fence- 
post,  the  snow  will  Im;  hollowed  out  on  the  side  to- 
ward the  wind,  and  heaped  up  on  the  other  side. 
This  is  explained  by  the  fact  that  the  tree  acts  aa  a 
reflecting  surface,  creating  a  cnunter-current  of  air, 
and  pnnentlng  the  accumulation  of  snow  on  the  sidv 
toward  the  wind. 

Might  not  the  parallel  ridges  of  snow  im  ice  be  ex- 
plained in  the  same  way?  The  lirst  deposit  of  snow 
is  caused  by  the  flakes  catching  on  some  Inequality 
or  damp  spot  on  the  Ice.    This  deposit  aets  as  a  re- 
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flector,  and,  by  foniiliig  a  countRr-ciirrent,  prevents! 
annther  rijge  furiniui;  near  it,  but  fiivors  the  forma- 
tion of  a  parallel  riilgc  at  a  little  distance.  The  sec- 
ond rldpc  llius  foi-nu'd  acts  in  the  same  way  as  the 
Br»t.  and  so  on.  After  the  first  ridge  is  once  formed, 
snow  would  accutnulat"?  on  the  side  of  U  away  from 
the  wind,  just  as  in  the  case  of  the  tree. 

Jacob  Reiouajid. 

I*  Tone,  Ind.,  Feb.  27. 


PREHISTORIC  MAN. 

Le  Priikitloriijiie :  AnliquUe  de  I'homme.  Par  Ga- 
BRiKi,  i»K  MoKTiLLET,  professpur  d'anthropo- 
logie  prchi-storiciue  K  I'Ecole  d'anthropologie  de 
Paris.  (Bibliothoque  des  sciences  coutemp.) 
Paris,  C.  lUinirtM,  1883.     642  p.     8°. 

In  tbis  latest  :uk1  most  important  work  of 
the  rlislinguished  conservnteur  in  the  prehis- 
torif  dei)artmeiit  of  tlic  Miisee  des  antiquitis 
natlonalea  de  Saint-Germain,  we  find  exempli- 
fied in  the  higliesl  degree  both  the  merits  and 
tlic  fatdts  of  his  previous  writings.  His  merits 
consist  in  sitnplicilv  and  elegance  of  style,  and 
a  marvellous  capacity  for  tlie  cI;i8sification  and 
arrangement  of  the  innumci'able  details  of  an 
infant  science,  with  whose  minutiae  he  dis- 
lil.ays  the  mo.st  intimate  acquaintance.  This 
profound  knowledge  is  combined  with  a  verj' 
cautious  and  conservative  spirit  in  accepting 
assumed  facts,  and  is  accompanied  by  an 
inexhaustible  patience  in  their  in^■estigation. 
But  as  a  counterweight  to  these  higli  qualifi- 
cations in  a  teacher  of  science,  he  »lisplays  a 
hastiness  in  his  gcucralizalions  which  will  not 
wait  for  tlie  slow  and  steady  growth  of  knowl- 
edge, and  a  dogmatism  which  insists  on  forcing 
u|>ou  the  woild  his  crude  speculations  as  the 
accepted  truths  of  science.  But  what  is  even 
more  ttnforliinatc  (altliough  we  can  readily 
nccoiuit  for  the  existence  of  such  a  feeling  in  a 
man  of  science  in  France  at  tiie  present  time), 
his  resistance  to  the  reactionary  spirit  of  cleri- 
calism seems  to  have  resulted  in  a  state  of 
active  and  bitter  hostility  to  all  religion  what- 
soever. His  altitude  towards  the  bigoted  and 
ignoi-ant  opposition  of  religious  men  to  the 
overwhelming  evidence  of  the  antiquity  of 
man  can  hardly  be  considered  as  '  dowered 
with  the  hate  of  hate,  the  scorn  of  iKorn.'  Ue 
more  than  repays  them  in  their  own  coin  ;  as 
when  he  tells  us  that  '-the  quaternary  man 
lived  in  peace,  entirely  uni)rovidcd  with  reli- 
gious ideas,"  or  speaks  of  Cuvicr  as  "  the  il- 
lustrious professor  of  the  mtiseiim,  creator  of 
a  new  science,  but  doubled  with  a  mediocre 
counsellor  of  state,  posing  as  llie  defender  of 
what  then,  as  now,  was  called  the  moral  order." 
So  we  cannot  help  feeling  that  there  must  be 
a  little  personal  pique  to  account  for  hi.s  sneer 


at  '  certain  great  academies '  which  have  not 
yet  granted  their  letters  of  naturalization  to 
•  paletbuological  studies  ;  *  and  we  can  scarce- 
ly believe  bim  to  be  serious  in  bis  complaint 
that  these  new  doctrines  have  not  yet  found 
their  way  into  the  elementary  text-books. 

U|)on  the  disputed  points  in  prehistoric  ar- 
cheology be  utters  no  uncertain  sound.  The 
first  part  of  the  work,  embracing  fifteen  entire 
chapters,  is  devoted  to  'The  tertiary  man,' 
although  such  a  title  seems  to  be  somewhat 
inconsistent  with  bis  conclusion,  that,  •'  during 
the  tertiary  times,  there  existed  a  being  intelli- 
gent enough  to  produce  fl^re.  and  to  fabricate 
instruuients  of  stone;  but  thi.<  being  was  not 
yet  a  man.''  He  was  '  the  precursor  of  man,' 
—  an  ancestral  form  intermediate  between  him 
and  the  anthropoid  apes  of  the  present  day. 
For  this  remote  ancestor  of  ours,  whose  or- 
ganic remains,  he  admits,  have  not  .is  yet 
been  met  with,  ho  has  provided  the  long  and 
learned  appellation  of  the  Anthropopilhecus ; 
and  this  achievement  he  modestly  compures  to 
Leverrier's  discovery  of  a  planet,  or  to  the  re- 
covery by  the  philologists  of  the  Aryans  from 
the  dibris  of  their  language.  He  even  goes  so 
far  as  to  assure  us  that  (here  were  at  le.^st 
three  s|}ccies  of  this  long-named  creattn-e,  the 
first  of  which  he  calls  A.  Bourgeoisii,  named 
from  the  late  Abb^>  Botirgeois  of  Thcn.\v,  near 
Toitrs  in  central  France,  who  has  been  most 
indefatigable  in  bis  search  for  traces  of  man 
in  tertiary  times.  Then  comes  A.  Hamcsii, 
so  called  from  M.  IJames.  who  made  a  similar 
discovery  near  Aurillac  in  Aiivergne.  Finally 
there  is  A.  Kibeiroii.  whose  aiipcllative  is  de- 
rived from  Col.  Rilieiro,  director  of  the  geo- 
logical bureau  of  Portugal,  who  believes  that 
he  has  found  traces  of  the  existence  of  man,  at 
that  remote  epoch,  in  the  valley  of  the  Tagus. 

It  is  hardl}'  necessary  to  state,  that  such 
very  advanced  Darwinianism  as  this  docs  not 
represent  the  opinion  and  belief  of  the  great 
body  of  students  of  prehistoric  archeology  the 
world  over.  The  writer  does  not  know  of  six 
men  of  science  in  Europe  who  accept  •  the  pre- 
cursor of  man.'  The  evidence  that  has  stifllced 
to  produce  in  th«  author's  mind  the  conviction 
of  his  existence  must  lie  admitted  to  be  very 
slight,  although  thin  does  not  appear  to  disturb 
him  greatly.  To  the  objection  that  the  discov- 
ery in  a  certain  locality,  of  objects  that  seem 
to  bear  traces  of  human  workmanship,  baa 
not  been  confirmed  in  other  places,  he  replies, 
that  this  is  "  an  objection  without  foundation, 
since  a  fact  can  only  be  observed  at  one  spot. 
It  is  like  clenying  an  eclipse  because  it  is  only- 
visible  upon  a  small  portion  of  the   globe." 
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W«»,  however,  are  of  the  opinion  that  most 
stiiilcuts  of  i>rehistoric  archeology  look  at  the 
factB  of  their  science  in  a  ver^-  different  spirit 
from  tliis.  The3'  assert  their  existence,  but 
wait  until  a  sutlicicnl  number  lias  been  accu- 
mnlatcd  before  attempting  their  explanation. 
Nevertiielrss,  we  roust  do  the  author  the  jus- 
tice of  admitting  that  ho  has  been  very  severe 
and  critical  in  his  examination  of  the  evidence 
of  these  facts,  and  will  only  allow  its  validity 
in  the  cases  upon  which  he  has  foimdcd  his 
three  B|)ecie8,  rejocling  all  the  many  other  al- 
leged proofs  of  the  existence  of  '  the  tertiary 
man.'  He  largely  relics  upon  the  recent  dis- 
covery by  Professor  BcUucci  of  Perugia,  in 
the  presence  of  several  witnesses,  of  a  flint 
flake  in  situ  in  a  deposit  alleged  to  l>clong  to 
the  upper  miocene,  at  a  place  called  the  desert 
of  Olta,  not  far  from  Lisbon.  It  would  take 
more  space  than  we  have  at  our  command  to 
point  out  the  weakness  of  this  piece  of  evi- 
dence, which  has  been  done  elsewhere.'  We 
will  merel\-  repeat,  that  "  prudent  investigators 
must  hesitate  to  base  the  [jroof  of  a  fact  preg- 
unnl  with  such  startling  consequences  upon  no 
firmer  foundation  than  a  mere  •  bulb  of  per- 
cussion.' " 

The  other  disputed  jwint  in  the  new  science, 
upon  ■which  the  author  takes  decided  ground, 
is  in  favor  of  the  so-called  '  hiatus  '  between 
the  pnleolithic  and  the  neolithic  perio<Is.  He 
believes,  not  only  that  a  long  space  of  time, 
dtrring  which  great  changes  were  effected  in 
the  climate  and  the  fauna  of  Enroix',  elapsed 
between  the  two  periotis,  but  that  the  second 
is  marked  by  the  appearance  upon  the  scene  of 
n  new  and  more  advanced  race  of  men,  who 
with  better  tools  antl  weapons,  and  aided  by  a 
knowledge  of  tiie  cereals  and  the  use  of  do- 
mestiented  animals,  gained  the  mastery  over 
the  autochthonous  population  of  the  earlier 
IKM-icxl.  The  contrary  opinion  maiutains  that 
the  later  race  were  developed  from  the  furmer 
by  a  slow  and  gradual  process.  For  our  own 
pari,  we  agree  with  the  author's  conclusion, 
believing  it  to  be  sustained  by  the  preponder- 
ance of  evidence. 

As  both  a  general  statetnc^it  and  a  minnte 
ccouut  of  the  present  state  of  knowlerlge  in 

'gard  to  prehistoric  subjects,  we  know  of  no 
work  8U|ierior  to  this.  It  is  a  complete  store- 
Louse  of  information,  gatliered  bj-  a  master  of 
the  new  science,  who  assisted  at  its  birth,  and 
has  dwelt  within  its  very  penetndia.  His 
statements  in  regard  to  facts  can  be  relied  upon 
most  implicitly  ;  it  is  only  to  some  of  his  cou- 
cluMons  that  we  take  exception. 

1  lotvmaUviwI  review,  Srptenib«r,  ltW2. 


PINNER'S  ORGANIC  CHEMISTRY. 

An  inlrailuction  fo  the  sludi/  of  organic  chemiilry. 
By  Adolph  Pi.nner,  Ph.D.  TransUted  and  re- 
vised from  the  fifth  German  edition  by  Petkb 
T.  AtssTEX,  Ph  D.,  F.C.S.  New  York,  John 
Wi/ev  g- ioni,  1883.     10-1-403  p,     8°. 

Chemists  who  are  already  familiar  with  Pro- 
fessor Pinner's  Repetitorium  tier  (anorgan- 
ischen  und)  organiachen  chemie  need  not  be 
informed  of  the  peculiar  excellences  of  that 
successful  text-book,  and  will  welcome  Dr. 
Austen's  translation,  which  makes  it  available 
to  English-spe.iking  students.  This  work 
presents,  in  a  systematic  and  comprehensive 
manner,  a  review  of  the  enormous  number  of 
substances  derived  from  carbon,  and  especially 
indicates  their  routu.tl  theoretical  relations. 
Beginning  with  the  comix)unds  of  the  group  C,, 
the  author  describes,  first,  the  simpler  bodies, 
then  their  hj'droxyl-derivatives,  sulpho-deriv- 
atives.  nitrogen-derivatives  (amines,  amides, 
ureji,  cyanides,  etc.),  phosphorus,  arsenic  and 
antimony  comiiounds,  and  the  so-called  organo- 
metallic  bodies ;  next  follow  the  simpler  sub- 
stances of  the  group  C'a,  with  their  derivatives ; 
and  so  on.  The  s[ince  given  to  any  one  body  or 
topic  is  necessarily  small.  Ameiicau  students, 
with  their  utilitarian  views,  would  probably 
prefer  more  descriptive  matter  in  many  cases, 
as  in  alcohol,  sugar,  starch,  petroleum,  etc. 
Practical  matters  are  made  subordinate  to  theo- 
retical considerations. 

The  translation  is  clear  and  generally  satis- 
factory, but  not  always  free  from  traces  of  the 
original  language.  The  translator  follows  the 
rules  issued  by  tiic  London  chemical  society 
as  rcsjMjcts  spelling,  arrangement  of  constitu- 
tional formulae,  and  terminology.  The  woik  is 
exceedingly  well  printed,  and  very  free  from 
typographical  errors.  As  n  compendium  of 
the  present  actual  state  of  organic  chemistry, 
for  use  in  classes  having  a  good  foundation  of 
inorganic  chemistry,  this  work  is  well  adapted, 
and  deserves  general  acceptance. 


REPORT  OF  THE  CONNECTICUT  SHELL- 
FISH COMMISSION,  18SS. 

Second  report  of  the  sliell-Ji»h  commixiionern  of  the 
itnle  of  Connecticut  to  the  general  atsembty,  Janu- 
ary »e»tion,  188S.  Middletown,  Pellon  {f  King, 
1883.    44  p..  map.     8°. 

Is  natural  accordance  with  the  reputation  of 
its  inhabitants  for  sound  common  sense  applied 
to  business  matters,  the  state  of  Connecticut 
enjoys  the  distinction  of  being  the  first  to  ap- 
point a  commission  to  8U|)ervisc  its  interests 
ID  the  fisheries  of  economic  mollusks.     The 
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second  report  of  that  coraniission  has  just  ap- 
peared. The  most  important  work  upon  which 
the  commissioners  have  been  engaged  is  that 
of  mapping  the  grounds  within  the  state  lim- 
its suitable  for  the  cultivation  of  oystere,  and 
assigning  the  same  to  those  engaged  in  that 
industry,  upon  the  paj-ment  of  an  almost  nomi- 
nal fee.  Natural  beds,  or  those  which  have 
been  so  within  ten  years,  are  exempted  from 
assignment.  The  immediate  result  of  this  pol- 
icy is  to  give  to  the  oystermen  a  property  in 
the  ground  they  use,  protection  against  en- 
croachment, and  security  in  the  possession  of 
improvements  thereon.  This,  in  time,  will 
largely  increase  the  yield  of  this  valuable  food- 
suppl}',  and  add  to  the  taxable  resources  of 
the  state.  At  a  time  when  the  beds  of  the 
Chesapeake  ai-e  perilously  near  a  destruction, 
which,  under  the  present  conditions  of  folly, 
ignorance,  and  greed  in  those  most  interested, 
is  inevitable,  the  action  of  the  state  of  Con- 
necticut assumes  a  national  importance.  The 
work  of  surveying  the  coast  with  the  co-oper- 
ation of  the  U.  .S.  coast  survey  has  been  ac- 
tively carried  on,  and  in  its  most  important 
features  lias  been  carried  out  for  that  part  of 
the  shore  west  from  tlie  Connecticut  river. 
By  the  commencement  of  the  working-season 
of  1883,  it  is  believed  that  90,000  acres  of 
oj'ster-grouuds  will  be  held  by  cultivators  under 
state  jurisdiction.  A  new  mode  of  cultivation, 
or  capture  of  spat  for  seed  on  muddy  bottoms, 
has  been  invented  at  Groton.  Birch-trees  of 
fifteen  or  twenty  feet  iu  height,  and  three  or 
four  inches  in  diameter  at  the  butt,  are  thrust 
about  three  feet  into  the  mud,  with  the  tops 
under  the  surface  of  the  lowest  water,  and  in- 
clined at  an  angle  of  some  4.')°  with  the  current. 
The  floating  spat  attaches  itself  to  the  jjranch- 
08,  and  grows  rapidly  ;  a  single  hush  affording. 
In  a  few  months,  five  to  fifteen  bushels  of  seed- 
oysters,  none  of  which  would  have  survived 
settling   on   the   muddy  bottom.     An  absurd 


claim  was  made,  that  these  sn  busbc& 

produced    scarlet-fever   and  -.-d,    and 

man3'  were  destroj'cd  ;  but  the  plan  has  recently 
received  legal  recognition,  and,  with  proper 
effort,  can  be  made  to  produce  millions  of 
bushels  of  oysters  where  is  now  only  waste 
ground. 

The  oj'ster-business  in  all  its  branches  has 
attained  greater  perfection  in  Connecticut 
waters  than  in  any  other  part  of  the  country. 
It  is  usually  very  prolllable,  but  subject  to 
unexpected  and  sometimes  ruinous  losses. 
Thousands  of  bushels  of  oj-st^rs  have  boeo 
destroyed  on  one  patch  in  a  week  by  starfish. 
A  firm  is  mentioned  which  iu  two  yeais,  off 
Charles  Island,  has  lost  oysters  valued  at  one 
hundred  thousand  dollars.  Tlie  starfish  seem 
to  move  in  crowds,  which  scatter  when  they 
reach  a  bed,  and  devour  all  before  them.  One 
fisherman,  while  searching  for  them,  came 
upon  an  imtnense  bunch,  and  gathered  iu  sev- 
euty-tive  bushels  of  starfish  in  a  short  time, 
thus  saving  his  bed.  T^lie  coot  (Fulica  atra), 
it  has  been  discovered,  feeds  upon  young  star- 
fish, and  its  protection  is  reconiiucnded.  The 
drill  (l'ri)s.ilpjnx  cinereus  Stimps.)  and  peri- 
winkle (Sycotypus  caiialiculatus  CJill),  as  well 
as  the  drumfi^h,  are  reported  to  du  but  incon- 
siderable damage,  especiall}-  iu  the  deeper 
waters.  The  pollution  of  rivers  falling  into 
the  .Sonnd,  the  dumping  of  mud  dredged  out 
of  harbors,  and  oyster-thieving,  are  referred 
to,  and  legislative  regulations  suggested.  The 
propagation  of  the  oyster  has  been  attempted, 
but  thus  far  with  little  prospect  of  success,  on 
account  of  the  extreme  minuteness  and  deli- 
cacy of  the  embryos.  Without  r.idical  im- 
provement on  present  methoils,  this  branch  of 
the  subject  oflTers  no  grounds  for  belief  in  its 
practical  application  to  economic  puriwses. 
The  report  contains  a  map  of  the  triangulation 
executed,  and  an  appendix  of  statutes  bearing* 
on  the  general  topic. 
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ASTRONOMY. 

Comet  (Brook*-Swlft).  — Till"  spectrum  of  this 
oonu't  was  exaiiiiiieM  at  Lonl  CrawfunJ's  observator)', 
Dun  Kcht,  Seolliiiid,  on  the  evening  of  March  1,  ami 
found  to  lie  fairly  briglit,  and  to  consist  of  tiie  usual 
three  bands.  —  (Dun  Echt  circular,  No.  71.)    d.  p.  t. 

[473 

The  mass  of  Jupiter.  — In  a  paper  published  in 
the  Pmceedlngs  of  iln^  Royal  Swedish  academy 
(1882),  Dr.  Baclcinnd  develops  the  fonnulae  by  which 
the  correction  to  the  mass  of  Jupiter  may  be  derive«l 


from  heliometric  observations  of  the  distances  and 
position-angles  of  the  sntelliles  inter  ne,  and  not,  as 
usual,  from  the  planet.  He  is  engaged  upon  a  nntr 
determination  of  this  character.  The  chief  advan- 
tage In  this  incthoii  is,  that  measures  of  the  star-like 
satellites  from  each  other  are  much  less  likely  to  bo 
affected  by  constant  errors  than  are  measures  of  the 
satellites  from  the  planet.  The  number  of  unknown 
quantities  In  his  final  equations  is  twelve;  six  obser- 
vations, at  least,  being  required  In  order  to  obtain 
all  the  corrections  to  the  elements.  —  (Cvpemicua, 
Feb.)    V.  P.  T.  [474 
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MATHEMATICS. 

Completes  of  tbe  second  degree.  —  Hrrr  Stabl 
gives  a  syiitlii'tic  treatment  of  ctsrtaiii  points  in  con- 
nection Willi  Kiimmer's  sixteen-nodai  quart  Ic  surface 
Thu  processes  are  new:  but,  for  tlie  most  part,  tlie 
results  are  well  known.  —  (./ourn.  reine  angem.  math., 
xciii.)    T.  c.  (475 

Rotation  of  a  liquid  ellipsoid.  —  In  two  articles 
Mr.  Grecriliill  luis  I'xaminiHl  tlie  conditions  to  be 
sstlsfleii  In  oriior  that  a  liquiil  ellipsoid  may  rotate 
about  an  axis  other  than  a  principal  axis,  and  have 
a  free  surface.  The  axis  of  rotation,  as  stated  by 
Itiemann,  lie.s  in  a  principal  plane  of  the  ellipsoid. 
T'  :i  is  supposed  to  be  set  up  in  the  liquid  by 

"  processes;  and  iho  pressure  at  any  point 

1- ...lied,  the  liquid  being  supposed  contained 

in  a  rJKid  shell.  The  conditions  are  then  investigated 
that  are  requisite  for  the  ellipsoidal  shell  to  be  a  sur- 
face of  equal  pressure,  and  tliat  a  free  surface  can 
6xUl.  —  {Proc.  I.'amhr.phll.  soc,  ISS2.)    i.e.      [476 

Non-Buolidean  geometry. — Dr.  Story  has  shown, 
in  a  jinnious  paper,  how  the  formul.ie  of  a  non- 
Euolidenn  plane  trigonometry  could  be  deduced  from 
those  of  the  Kiiclideaii  splierical  trigonometry;  viz., 
by  the  replacement  of  each  side  by  a  constant  multiple 
of  that  »ide,  and  each  angle  by  a  constant  multiple  of 
that  angle.  In  the  present  [xiper  he  makes  the  cor- 
respiimliuic  deduction  for  any  non-Euclidean  spherical 
trigonometry,  and  also  gives  a  number  of  formulae 

relatii:-  •••    '  -■ m.  etc.     A  new  and  imi»or- 

tant  .1;   vir...   thr   dMniire   {or 

an;;/?' I  inir.tricnl  elements  {l>ointii, 

plane/;  <ir  ulrai'jhl  iincx)  tx.  to  a  conntunt  factur  pr'e», 
thr  mtm',  in  wlmlrr'iv  u-ay  it  it  nwitiured.  Kor  exam- 
l"  ■«■  that  the  distance  of  a  given 

:  '  point  in  a  given  plane  is  pro- 

l'-...  ■  between  the  given  plane  and 

the  ii.  mgli  the  point  (i.e.,  tliirt  whicli 

makiv-  with  it);  the  least  (or  greatest) 

distance  t'luni  a  point  of  one  of  two  given  straiglit  lines 
U>  a  point  of  the  other  Is  projKirtional  to  the  least 
<<  I     -M  angle  which  a  plane  through  one  of  the 

'•s. makes  with  a  plane  through  the  other; 
J.:...,  ..  .:...  llnej!  intersect,  lids  is  proportional  to  the 
uigle  between  the  lines,  etc.  E.xpressions  are  given 
for  the  circumference  and  area  of  any  circle,  the  area 
of  any  spherical  polygon,  the  surface  and  volume  of 
any  sphere:  It  is  also  shown  that  the  double  plane  is 
identical  with  a  .iphere  of  (//iiiW-infinlte  r.'\dins.  A 
farther  abstract  will  be  given  on  the  completion  of  the 
piaper. —  {Amcr.jouni.  nuUh.,  v.)    T.  C,  [477 

PHY8I08. 

AooDntica. 
Vibratory  movement  of  bells.  —  Mathieu  has 
recently  studied  the  vibrations  of  ImsIIs,  with  a  pre- 
liminary Invpsligation  of  the  vibrations  of  bent  bars, 
considering  the  case  of  an  ordinary  bell  in  which  the 
thickness  in  any  meridian  increases  from  summit  to 
base,  lietwcen  the  vibratory  movement  of  a  bell  and 
that  of  a  plane  plate,  the  essential  difference  exists, 
that,  while  In  the  latter  the  longitudinal  or  t.ingenlial 
movement  and  the  transverse  movement  arc  given 
by  independent  equations,  in  the  former,  the  normal 
and  t.ingential  motions  arc  given  by  three  equations 
which  are  not  Independent.  The  pitch  of  the  notes 
of  a  bell  doe^  not  change  if  the  thickness  varies  in 
the  same  relation  throughout  every  part:  since  the 
tf  rii]<  ill  tModing  on  the  square  of  the  thlclcnes.s  may 
!<  1;  at  lea.<,t,  for  the  graver  partials.     It  is 

1.  to  construct  a  bell  so  that  it  shall  vibrate 

only  normally;  and.  with  a  hammer,  the  tangential 


vibrations  are  of  the  same  order  as  the  normal  ▼!- 
brationa.  A  purely  tangential  motion  can  be  real- 
ized only  with  a  spherical  bell  of  constant  thickness. 
—  {Joum.  de pliyii.,  Jan.)    c.  B.  c.  |478 

Vibrations  of  solid  bodies  in  contact  with 
liquids. —  F.  .\uerbach  has  investiguted  the  effect 
of  liquid  cmitained  In  a  glass  ve^sel  upon  the  pitch  of 
the  sound  produced  when  the  latter  is  *et  into  vibra- 
tion. He  reaches  the  following  residts:  I.  The 
geometrical  lowering  in  pilch  (ratio  of  number  of  vi- 
brations), produced  by  a  liquid  contained  in  a  cylin- 
drical glass  completely  filled  by  it,  is  less  in  projjortioD 
as  the  pitch  of  the  empty  glass  is  higher.  2.  The  arith- 
metical lowering  of  pilch  with  a  cylindrical  glass  of 
mean  pilch  is  apiiroximalely  proporllon.n!  to  the  recip- 
rocal of  the  square  root  of  ihe  number  of  vibrations  of 
the  empty  glass.  .3.  The  lowering  of  pilch,  when 
the  glass  is  completely  filled,  is  not  noticeably  de- 
pendent on  its  height.  4.  The  geometrical  lowering 
of  pitch  produced  in  cylindrical  glasses  of  different 
widths  is  greater  in  proponiim  as  the  glass  is  nar- 
rower. .5.  The  arithmelical  lowering  of  pitch  with 
cylinders  of  dllferent  widths  is  inversely  as  the  square 
root  of  the  width.  0.  The  arithmetical  change  of 
pitch  is  inversely  proportional  to  tlie  square  root  of 
the  number  of  wave-lengths  of  the  sound  given  by 
the  empty  glivss  contained  Iwtween  the  wails  and  axis 
of  the  cylinder.  7.  The  lowering  of  pilch  is  greater 
as  the  density  of  the  liquid  i."  greater.  8.  It  is  greater 
in  proportion  as  the  compressibility  of  the  liquid  Is 
less.  —  {Ann.  phya.  chem.,  18*12,  xiii.)    a  B.  c.    [479 

Opticn, 
( Photomftry.) 
Solar  photometry.  —  M.  A.  Crova  has  recently 
made  some  comparisons  of  the  relative  brilliancy 
of  the  sun  and  of  a  f'arcel  lainj).  lie  compared  the 
lighting-power  of  ilifTerent  wave-lengths  in  the  two 
s|)ectra,  thereby  deilucing  curves  for  each.  The  areas 
enclosed  by  these  curves  then  represented  the  total 
amount  of  light  given  out  by  each  source.  lie  then 
deduced  the  factor  by  which  It  was  necessary  to  mul- 
tiply the  smaller  ordinates  in  order  to  render  the  two 
aivas  equal.  The  ordinate  of  intcrse«''tion  of  the 
two  curves  of  the  same  ari'a  then  furnished  at  once 
the  wavislength  whoso  photometric  comparison  would 
give  the  ratio  of  the  total  light  emitteil  by  the  two 
sources.  This  wave-length  (582)  is  situated  in  the 
yellowish-green,  and  may  be  isolated  by  traiLsmiltIng 
the  light  through  a  mixture  of  the  solutions  of  \tCT- 
chloride  of  iron  and  chloride  of  nickel.  The  two 
lights  thus  ol)tained  were  of  precisely  the  same  color, 
and  their  ratio  was  at  once  determined  by  measure- 
ment with  a  Foucaull  photometer.  After  making  all 
corrections,  this  method  gives  about  dO,000  carcels 
(fl(X),n(X)  candles). —  (C'ompics  rendu*,  Dec.  18,  1S82.) 
IT.  II.  p.  [480 

Hootrioity. 

Electric  amalgamation.  —  In  the  process  of  ob- 

tainiiiK  goM  by  amalgiunalion  from  ores  containing 
ar^onic  and  certain  other  impuriiies,  the  mercury 
'  hickens,'  and  fails  lo  take  up  all  the  gold  present. 
Mr.  Richard  liarker  has  devised  a  nietho<l  of  am.il- 
gamalion  whicli  has  given  very  satisfactory  results. 
The  inclined  table  over  which  the  ore  is  washed 
contains  hodows  filled  with  mercury;  over  these,  in 
the  w,-\ter  containing  the  washings,  copper  wires  are 
introduced,  and  br<>ui;lil  so  near  that  a  powerful  cur- 
rent may  be  passed  to  the  mercury,  which  seems  to 
gather  itself  away  from  the  impuriiies,  and  to  act 
more  enerKctically  upon  the  ore.  —  {Iron,  Feb.  0.) 
J.  T.  [481 
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Relation  between  vlacosity  and  galvanic  re- 
Biatance.  —  Mr.  L.  Grossman  applies  formuliu  de- 
duced by  him  in  a  (urnier  nrticlc  {Ann.  pliyx.  chein., 
18S2,  xvi.)  tn  the  nnnlysis  of  experiinenl.i  iniuin  liy 
Grolrian.  Kohlr.iUBch,  andotliers,  on  till' !  irc 

curvi'8  of  internal  friction  and  galvanli  lu 

fluids,  obtaining  wliat  ho  considers   ac^  i or- 

minntions  of  Iweiity-five  temiwriittire  co-cltlcienls  for 
each  of  the«e  properties  in  solutions  of  six  dlfTnrent 
salts;  hence  lie  concludes,  that,  for  these  solutions, 
the  temperature  curves  of  these  two  properties  are 
eiliirtl.  —  (Ahii.  iih'js.  dtvm.,  18S;l.  i.)     j.  t.  [482 

Molecular  theory  of  magnetization.  —  D.  E. 
Unglits,  in  a  lecture  before  the  Institution  of  me- 
chiinical  engineers,  says  that  If  u  coil  be  placed  at 
right  atigles  with  a  plane  circuit  containing  a  soft 
iron  wire,  which  passes  through  the  centre  of  the 
coil,  torsion  of  the  wire  induces  currents  In  the  coll 
which  are  reversible  with  the  direction  of  torsion, 
but  independent  of  its  amount.  A  steel  core  does  not 
respond  in  this  way  to  torsion:  hence,  by  analogy  of 
the  effects  produced  by  inclining  the  core  to  the 
plane  of  the  coil,  the  lecturer  argues  a  greater  molec- 
ular rigidity  In  steel  than  in  iron.  Attention  was 
called  to  tilt!  fact  that  the  coercive  poiver  of  Iron  is 
greater  than  that  of  steel  if  the  induclns  forces  are 
"wllliin  \\\<:  range  of  iron.*  Iron,  on  beini;  twisted 
vr  subjected  to  longitudinal  vilmilion,  lost  its  niag- 
netisni,  steel  did  not.  Tin"  magnetic  propeilics  of 
iron  were  illustrated  by  a  glass  tube  containing  iron 
filings,  which  lost  its  residual  magnetism  on  being 
slinUen  or  carefully  rotated.  The  greater  moloeulnr 
rigidity  of  iri>n  alloys  was  compared  to  the  properties 
of  the  tub«  when  petroleum  was  poured  in  anumg 
the  iron  tilings,  greater  coercive  power  being  thus 
attained.  These  facts  go  to  support  the  theory  that 
steel  is  an  alloy  of  iron  and  carbon.  —(Iron.  Feb.  2) 
J.  T.  [483 

BNOINEERINO. 

Stability  of  brick  conduits.  —  Mr.  A.  Fteley 
contrasted  the  theory  on  wliidi  the  designing  of  bricic 
conduits  is  based  with  tlie  .-ictual  conditions  under 
whicli  such  structures  are  built.  Sewers  and  con- 
<luit8  are  oftun  built  in  ground  more  or  lc!s  yielding, 
and  the  action  of  the  earth  about  tliein  is  nn  im- 
portant clement  of  their  stjibility.  Uiuler  such  con- 
ditions, such  structures  must  move  more  or  less  after 
being  built,  and  the  comlitions  of  stability  must  be 
very  dillcrent  from  what  they  appear  to  be  from 
a  study  of  tho  original  drawing.  A  study  of  the 
changes  of  form,  by  means  of  e.'iact  nic.isurcnients 
made  during  construction,  might  point  to  dcfcctt  due 
to  the  design  or  mode  of  construction,  to  the  ground 
in  which  the  sewer  or  coniluit  is  built,  or  to  the  want 
of  care  or  skill  in  the  builder. 

The  author  presented  a  diagram  of  an  apparatus, 
showinz.  III  J'hU  nizc  on  <i  aeclion  ihawn  at  a  tninll 
tcate,  all  tho  deviations  of  the  brick-work  from  the 
true  line  of  .section.  The  ex.iggeruted  distortion  of 
the  outline  delines  very  clearly  the  slightest  defects 
in  coin>truction  or  the  niovenient  of  the  structure. 
Dingrmus  were  exhibited  showing  diitortloiis  in  a 
cuiuluit  nine  feet  in  width  and  seven  I'eet  eight  inches 
high,  and  were  taken  at  points  Avherc  the  conduit 
was  built  in  firm,  dry  ground,  In  yielding  ground, 
in  wet  trenches,  on  platform*  in  swampy  land,  and 
on  high  arlliicial  embankments.  From  these  dia- 
grams aiul  the  distorti(Uis  they  exhibited,  the  defects 
in  conslruclion  and  design,  in  dllTerent  locations  and 
under  different  loads,  were  explained.  The  tenden- 
cies of  the  structure  to  spre.id  under  different  con- 
ditions was  alluded  to;  also  the  section  of  excavation 
In  yielding  ground  best  suited  to  prevent  movement. 


An  instance  of  the  successful  underpinning  of  a 
brick  conduit  was  described.  A  lai^e  ouantity  of 
water  broke  in  between  the  outside  of  the  brick-worlc 
and  the  sheet-piling  supporting  the  trench,  and  washed 
away  the  s.ind  forming  the  foundation  for  a  length  of 
about  thirty  feet,  leaving  it  without  support  for  that 
distance.  A  very  simple  and  etbcient  means  w:i!i  de- 
scribed hy  which  this  space  was  filled  with  a  ijroui 
of  Portland  cement.  —  {liosL  toe.  civ.  entf.;  mrrfiii'i 
Feb.  21.)  |484 

Steel  caatlnga.  —  M.  A.  Foarcel  described  recent- 
ly, before  the  Iron  and  steel  institute  of  Vienna,  a 
serlej  of  experiments  upon  steel  castings,  lie  st.itod 
that  the  chief  points  to  which  attention  is  now  di- 
rected arc,  increa.<o  in  the  Mic  of  the  castings,  and 
improvements  in  the  metluxU  of  annealing  and  tem- 
pering in  order  to  endue  the  casting  with  tlie  highest 
mechanical  (|ualitics  corresponding  to  the  chemical 
composition.  The  last  progressive  step  w.ij  the  cast- 
ing of  cylinders  for  «  Paris  firm.  2.04  m.  in  diameter, 
over  2  tn.  long,  and  5o  mm.  thick.  Those  cylinders 
supporteil  a  pressure  of  forty-live  atmospheres  with- 
out showing  signs  of  percolation.  —  {Knyinierinf/, 
Dec  S,  1882.)     o.  A.  ll.  [485 

Scre-w-propeller  blades.  —  The  use  of  manga- 
nese bronze  as  a  material  for  screw-propeller  blades 
is  rapidly  extending.  The  first  run  of  the  '  Alaska  ' 
from  Qucenstown  to  New  York  in  less  than  seven 
days  was  made  immediately  after  her  steel  blades  had 
been  repl.\ced  by  blades  of  manganese  bronze.  The 
great  qualities  of  manganese  bronze  are  Its  strength, 
nnd  It.s  freedom  from  corrosion,  Itccent  cxperiinenls 
show  that  It  hAs  a  transverse  strength  about  double 
that  of  gun  metal,  and  ulso,  up  to  the  elastic  limit, 
double  that  of  steel.  The  cost  of  maiigm  '  "' 
Ij  about  double  th-it  of  steel;  but  it  is  d  t 

propeller-bl.idcs  made  of  the  bronze  will  l.i  .  .  ...ng 
the  llfotimo  of  the  vessel,  while  steel  blades  reijuire 
renewal  every  three  yours.  —  {Kifjinevrinij,  Jan.  6.) 
O.  A.  U.  [486 

CHEMISTRY. 
(Otiural,  pltyiikat,  and  lnori7aH(«i) 

Formation  of  carbonic  oxide.  —  Dr.  L.  P.  Ktn- 
nicult  suggested  a  niodilication  of  No.ick's  method 
{Ilcriclilf  iliuUch.  iliciii.  i/enwlb^ch.,  xvi.  ".j)  for  the 
prepar.utoii  of  carbonic  oxide.  He  found  that  Ibis 
gas  was  fiecly  evolved  when  m.ngncsla  alba  was  heated 
in  a  retort  witli  zinc-iliist,  and  that  it  contained  a 
small  i>ercentiige  of  carbonic  dioxide.  —  (llarnnd 
clieui.  cluli;  mecdn'i  March  13.)  [487 

On  the  probable  existence  of  new  acids 
containing  phosphorus.  —  ronceruing  the  replace- 
ment of  oxygiMi  l)y  platinous  cliloride  in  o-rtaln 
forms  of  pbospboric  acid.  Prof.  W.  Gibbs  made  the 
following  suggestions  :  "  Sehutzenbercer  described, 
some  years  since,  a  remarkable  series  of  compounds 
in  which  platinous  chloride  (I'tCI,)  replaces  a 
molecule  of  chlorine  or  an  atom  of  oxygen.  Thus  we 
liave  PCI,.PtCl.  chemlcnlly  efiiiivafeiit  to  TCI,. 
The  corresponding  acid  is  1'.  PtCh  .  (OU)„  which 
may  be  regarded  as  n  derivative  of  PO(OH)i.  The 
same  chemist  obtained  three  other  .inalogous  acids, 
having  respectively  the  fornuilas  P..  .  PtClj  .  (OH), 
(corre'poniliiig  to  tho  chloride  2  PCI ,  .  Pt  f'l,), 
P,  .  Ptn,  .  (Oil),,  and  P,0,  .  PtCl  .  (OH)j.  In 
all  these  cases  we  have  the  chemical  equivalence 
PtC'l,  —  2CI  =  O.  Hence,  following  up  the  rela- 
tion suggested  by  the  equivalence  expressed  by 
P  .  PtCl,  .  (OH),  =  P  .  O  .  (OH)  „  It  seems  at  least 
probable  that  there  are  modillcatlons  of  phosphoric 
acid  expressed  by  the  structural  formulas,  — 
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(OH),       (OH). 

p-o-r     = 


(OH),  (OH), 

P-PtCl, -P. 


The  formula  P,  .  Pi  CI, .  (OH),  is  structurally  vin- 
Bymmetric,  and  must  be  doubled:  so  that  we  have 
P/.2PtCI,  .  (OH)i„,  or 

(OH).  (OH), 

(OH),  =  p-p_p-p   =  (OH),    = 

\     /  \    / 

O  O 

(OH),  (OH), 

(OH),   =P-P-P-Pi  (OH),. 

\    /  \    / 

PtCl,  PtCI, 

Pinally,  in  the  acid  P,0,  .  PtCl  .  (OH),,  we  have 

PtCI  =  3 CI,  and  therefore  2  PtCl  =  30.    Himce, 

doubling,  we  have   P,  O,  .  O,  .  (OH),,  and,  stnic- 

turally, 

(OH)       (OH) 

(OH),  =  PO-O-I'O-O-PO-O-PO  =  (OH),  = 

(OH)       (OH) 
(OH),  =  PO  PO  PO  PO  =  (OH)-. 

PtCl— ^^^^  PtCl 
It  is  ca.«y  to  see  that  In  the  last  four  acids  we  may 
expert  to  find  a  marked  influence  of  portion,  de- 
pending; upon  the  different  m'xles  of  union  of  the 
hvdroxvl,"  —  {Hartiinl  cliein.  cliih  ;  mectinn  March 
IS.)       '  [488 

METALLURGY. 

Action  of  sunlight  upon  silver  amalgamation. 

—  Ity  tin'  prricess  as  usually  condiirled,  native  sul- 
pliiilc  of  silver  h  converted  into  chloride  by  trcalnient 
Willi  mixed  sulphate  of  eop|)er  and  common  salt. 
Tbe  chloride  so  formeil  in  ili'oomposed  and  amal^a- 
maled  by  luorcury.  M.  P.  Laur,  of  Koilez,  has  inves- 
tigated iliU  ninttrr  in  tbe  laboratory.  In  a  gl.i«s 
ve9<ol  he  placed  a  solution  of  common  salt  and 
sulphate  of  copper:  a  porou.s  vessel  filled  with  mer- 
cury Ma*  suspended  in  it,  anil  a  platinum  clerlrode 
dipped  into  the  mercury  ;  the  second  electrode  wa,s 
fc  leaf  of  siilphirle  of  silver,  and  was  dipped  into  the 
Dppcr  solulir>n.  The  electrodes  "ere  connected  with 
I  Kalvanomet'T,  and  llie  needk  was  found  to  swing: 
nccoi-illiig  to  tlie  inlensity  <if  the  light.  The  cuprle 
chloride  was  ehaiiijed  by  the  mercury  to  cuprous 
chlnride;  and  tli4  latter  acted  upon  the  silver  sulphiile 
only  in  the  presence  of  sunli!;hl.  —  llron,  Dec.  22. 
ISS2.)     It,  II.  It.  '  [489 

Petroleum  as  a  blast-furnace  fuel.  —  E.  \V, 
Shippcii,  of  Meadville,  recently  built  a  small  bhist- 
furn^iei!  for  lestlnj;  petroleum.  The  funi.icc  was  3-) 
ft.  Iiig;b,  ."3  ft.  hearth,  ,i  ft.  bosh.  It  was  fircil  with 
dried  wocxi,  iron-ore,  and  limestone.  Hot  oil  was 
injei-ted  at  the  tuyeres  uiulcr  10  lbs.  pressure  in  the 
form  of  n  spray.  Tbe  white-hot  charcoal,  when 
struck  by  the  hot  oil,  turned  as  bl.iek  iis  If  cold  water 
had  been  thrown  upon  it.  The  experitDcnt  does  not 
api)e;\p  to  have  been  a  success. — {Iron,  Dec.  2i», 
1H'«-J  )    n.  II.  n.  [490 

▲lumlniim.  —  A  recent  patent  by  Mr.  Morris  of 
Uddlnglon,  N.B.,  claims  to  have  solved  a  problem 
which  has  long  liatHcd  the  skill  of  technical  chemists. 
By  heating  an  intimate  mixture  of  alumina  and 
charcoal  in  a  current  of  carbon  dioxide,  Mr.  Morris 
says  that  metallic  alimiinnm  is  produee<l.  Tbe  metal 
Is  purilted  from  carbon  anil  alumina  by  a  second 
f luiou.  —  ( .\ature,  Dec,  81 ,  1882, )    B.  n.  n.         [491 


OEOLOOY. 

Lithology, 
Crystals  of  serpentine.— Professor  H.  C.  Lewis 

called  attention  to  some  Interesting  crystals  of  ser- 
pentine  which  occur  In  deweyliie  from  Way's  felspar 
quarry.  Delaware.  Tbe  crystals  liave  a  gray  color,  a 
pearly  lustre,  and  an  eminent  bas.il  cleavage  almost 
micaceous.  They  polarize  light,  and  are  optically 
biaxial  with  a  small  axial  angle,  being  probably  or- 
thorhombic.  The  blowpipe  examination  aiul  analysis 
proved  tbe  mineral  to  have  the  composition  of  serpen- 
tine. The  deweyliie  contains  rounded  masses  of  fel- 
spar partially  altered  into  deweyliie.  together  with 
sharp  cleavage  fragments  of  qu.irtz,  such  as  would  be 
produced  by  throwing  a  heated  crystal  of  quartz  into 
cold  water.  The  micnceous  serpeutinu  was  the  result 
of  the  alteration  of  mica,  but,  being  crystallized,  was 
iioL  a  true  pseudomorpb.  The  two  points  tt)  which  he 
desired  to  call  special  attention  were  the  occurrence 
of  serpentine  in  the  cryslalli/.ed  state,  and  the  direct 
alteration  of  graphic  eraiille  into  magnesian  luiiieralg. 
—  {Aead.'nal.  tc.  Pliilad.;  meetlmj  March  13.)    [492 

MINERALOGY. 

Bournooite.  —  A  mineral  resembling  tetraliedrite, 
from  Park  county,  Col.,  analyzed  by  \V.  T.  Page, 
agreed  essentially  in  composition  with  bournonlte, 
and  e.in  be  rejturdcd  as  a  variety  in  which  most  of  the 
lead  has  been  replaced  by  copper  and  zinc.  —  {Cliem. 
neics,  xlvi.  21.^.)    8.  i..  r.  (493 

Dopplerite.  —  Very  carefully  selected  material  of 
this  organic  mineral  from  Aussee,  In  Styria,  has  Ijcen 
investigated  by  W.  Demel,  He  shows  that  the  ash 
consists  mo»lly  of  oxide  of  oalriiini,  which  is  in  chem- 
ical coml)lnallon  with  the  organic  sul)5tance.  Tbe 
composition  of  tbe  wbole  cannot  be  expressed  by  a 
simple  formula  ;  but  the  org.inic  part  Is  of  an  acid 
nature,  .ngreelng  with  the  formula  Ci,H,,Oil. — 
(licit.  lierTdite,  xv.  2fldl.)    s.  l,  p.  [494 

Native  iron.  —  Small  grains  of  iron  accompanying 
gold  from  tbe  gold-washings  in  Ilrush  creek,  Mont- 
gomery county  Va.,  have  been  :uialyzc<l  l)y  W.  T. 
Page.  Absence  of  cobalt  and  nickel  shows  ib:it  they 
are  probably  not  of  meteoric  origin  :  and  evidence  is 
given  that  tbey  are  grains  of  native  Iron,  and  not  de- 
rived from  the  tools  of  workmen,  (similar  grains 
have  also  been  separated  and  analyzed  fmin  auriferous 
sand  from  Durke  county,  X.C  —  (C/icim.  neuis,  xlvl. 
20o.)    8.  I.,  r.  [495 

Fergnsonite.  —  This  mineral,  in  fragments  of 
tetrngiiii.Tl  crystals  from  burke  county,  N.  C,  has 
been  analyzed  by  VV.  H.  Scamon.  From  tbe  analysis 
be  derives  the  ortbo-niobate  formula  R"'NbOj. — 
(C/iem.  neies,  xlvi.  2U.V)     s.  i..  f.  [496 

Orthite.  —  Tliis  mineral  from  Mitchel  county, 
N.C.,  occurring  in  llallened  crystals,  lias  been  ana- 
lyzed by  VV.  fl.  .Seamon.  The  resulls  of  analysis 
showed  a  very  small  content  of  the  cerium  metals  and 
a  large  quantity  of  calcium  oxide.  Tlie  formula  de- 
rived was  that  of  an  ortbo-silicate. — {Cliein,  nctos, 
xlvi.  21.").)    8.  I..  I'.  [497 

Mimetite.  —  Colorless  crystals  of  this  mineral  from 
Eureka,  Nev.,  gave  K.  A.  Marsie,  uiion  anulvtis, 
the  usual  formula,  3  Pb4As,0,,  PbCl,.  —  {C/iem. 
news,  xlvi,  216.)    s.  L.  p.  [496 

METEOROLOGY. 

Barometric  laivs.  —  An  important  contribution 
to  this  branch  of  meteorology  has  been  made  by  Dr. 
Kdppen  of  the  Deutsche  secwartc.  Keviewing  the 
work  of  Ley,  as  expressed  by  him  in  the  eleven  pos- 
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tulntes  published  In  'The  laws  of  the  winds  prevail- 
ing in  western  Europe,'  he  claims  that  three  of  these 
have  been  shown  to  be  incorrect,  while  the  others  are 
conflmied.  For  those  three  he  would  substitute  the 
following:  "Mountainous  regions,  in  spite  of  the 
copiousness  of  tlieir  rains,  are  visited  by  centres  of 
depression  more  rarely  than  the  surrounding  lowlands 
and  seas,  —  in  general,  there  is  not  wholly  wanting 
some  influence  of  precipitation  upon  the  depression; 
but  this  influence  is  not  yet  clearly  defined,  and  in 
any  case  is  but  indirect." 

Recent  metooroloi^iral  investinatinns  justify  the 
enunciation  of  four  new  theorems,  wliioh  the  author 
gives  as  follows:  1°.  Thedirectionof  air-currents,  in 
our  latitudes,  at  thi-  distance  of  from  500  to  S.WH)  metres 
from  the  earth's  (•urface,  is,  on  ttie  avorai^e,  nearly 
parallel  to  the  isobars  of  that  layer;  in  ttie  lowest 
stratum  It  deviates  from  0  to  8  points  towards  the 
side  of  the  lower  pressure,  and,  In  the  layer  from  3.500 
to  9,000  metres  from  the  earth,  from  U  to  2  points 
towards  the  side  of  the  higlicr  pressure,  from  the 
isobars  of  the  respiirtlve  layer.  2*.  Since  tlie  press- 
ure decreases  with  the  altitude  more  slnwly'ln  warm 
than  In  cold  air,  the  gradients,  Independent  of  their 
ratio  to  the  pressure,  are  clianged,  as  wo  ascend,  in 
such  a  manner  Ihiit  an  excess  of  pressure  exists  upon 
the  side  of  the  w.^rmerair-coliimns.  .3°.  Theadv.inco 
of  the  depressions  take.i  place  approximately  in  the 
direction  of  that  air-current,  within  it  and  approaching 
lis  path,  which  bus  a  preponderance  of  aecumulat4!d 
energy.  4°.  Since  the  conditions  of  motion  at  differ- 
ent helj^hts  of  the  vortex  are  different,  there  is  re- 
quired for  its  onwanl  movement,  not  tlie  stale  of 
motion  of  tlie  lowest  lay>'r,  but  tiiat  of  the  sum  total 
of  layers.  As  the  changes  are  continuous  with  the 
height,  the  state  of  motion  of  a  certain  mean  layer, 
whose  height  Is  still  to  be  determined,  can  in  general 
be  substituted  for  it.  In  support  of  these  proposi- 
tions, the  author  refers  in  detail  to  the  worl;s  pul>- 
lisheil  in  recent  years  by  Terrel.  Hann,  (ruldberg, 
Mohn,  and  olliev«,  and  thus  Incorporates  the  results 
of  the  leailing  meteorologists  of  the  present  day,  — 
(Ann.  hydr.  und  inarit.  meteor.,  18S2,  heft  xi.)    w.  ir. 

[499 

PresBtixe  of  the  virind.  —  An  apparatus  for  meas- 
urin:;  the  pressure  of  the  wind,  which  promises  good 
results,  is  sn!:gr<teil  hy  Dr.  Sprung  of  Hamburg.  It 
consists  essuiitially  of  a  hollow  metallic  sphere  erected 
upon  the  top  of  a  long  rod,  which  is  suspended  at  a 
point  just  above  the  centre  of  gravity  of  tlie  appara- 
tus. Pressure  upon  the  ball  is  conmiunicated  to  the 
rod,  ami  may  be  recorded  by  a  suit-able  registering- 
cylinder.  —  {Repert.  vxji.  phy».,  xviii.  heft  \'2.)    w.  u. 

|S00 

PHYSICAL  GEOGRAPHY. 

AviBtralia.  —  The  physical  structure  and  geology  of 
Australia  is  well  summarized  by  Rev.  J.  E.  Tenison- 
Woods.  The  southern  side  is  low,  or  bounded  by 
cliffs  three  hundred  to  six  hundred  feet  high;  the 
west  is  a  tableland  about  a  thousand  feet  in  height; 
the  north  is  a  little  higher;  and  the  east  averages  two 
thousand  feet  elevation,  and,  near  the  south-eastern 
angle,  bears  the  Australian  Alps,  with  summits  from 
six  thousand  to  seven  thousand  feet.  The  interior 
depression  is  eccentrically  placed  near  these  moun- 
tains, and  from  them  the  slopes  are  sufflcient  to  form 
the  only  large  river-system  of  the  continent.  Else- 
where, whatever  rain  falls  on  the  interior  plains  soon 
collects  in  shallow  marshes,  which  are  generally  salt. 
Granite  occupies  most  of  the  border-tablelands,  but 
is  sometimes  replaced  by  vertical  paleozoic  or  older 
slates  and  schists.    These  remain  from  a  very  ancient 


disturbance  which  bad  no  connection  with  Uie  present 
outline  of  Australia,  and  are  at  places  overlaid  by 
mesozoic  strata.  The  great  depression  contains  cre^ 
taeeons  strata,  overlaid  along  the  southern  shore  by  a 
full  series  of  marine  tertiary  dejwsits  reacliing  three  or 
four  hundred  miles  inland,  and  as  much  as  six  hundred 
feet  above  sea-level.  Alx'Ut  contemporaneous  with 
their  rapid  uplift  a  sulisidence  occurre<l.  forming  the 
castellated  fiords  ami  diversified  scenery  of  Port  Jack- 
son, Broken  Bay,  etc.  Extensive  volcanic  overflows 
are  common  nearly  all  around  the  tableland,  and  gen- 
erally determine  the  direction  of  modern  drainage. 
Their  date  is  mostly  miocene;  but  west  of  Melbourne 
they  are  much  more  recent,  and  ash  cones  and  craters 
are  frequently  preserved.  There  are  also  scattered 
Isolated  masses  of  cross-bedded  sandstone,  forming 
flat-topped  mountains,  bordered  by  precipitous  cUHs, 
so  characteristic  of  Australian  scenery.  These  are 
ranked  as  tertiary,  or  older  eolian  deposits,  and  are 
sometimes  a  thousand  feet  thick.  Other  land-for- 
mations are  the  tertiary  drifts  —  often  containing  gold 
from  the  disintegration  of  the  (.'ambrian  and  Situriao 
rocks,  and  sometimes  burled  under  heavy  lava-Hows  — 
and  tlie  recent  sands  and  clays  of  the  level  half-desert 
regions  derived  from  the  wejithcrcd  granite,  covering 
a  great  part  of  the  country.  The  sand  lies  In  ridges, 
separated  by  the  yellow  clay  flats,  which  a  little  rain 
makes  very  boggy. 

The  narrow  strip  of  land  between  the  plateau  and 
the  sea  is  generally  well  enough  watered  by  streams 
to  possess  fertile  alluvial  plains,  occupying  most  of 
its  area.  On  higher  grouud  the  volcanic  rocks,  for- 
tunati-ly  of  considerable  exiension,  yield  tlie  best 
soils.  The  colony  nf  Victoria  has  the  gp'atosl  share 
of  these.  Earthier  inland  the  lands  are,  as  a  rule,  poor, 
except  111  river-valleys;  and  toward  the  central  basin 
of  the  continent  they  are  desert,  like  the  Sahara. 
There  seems  to  be  gnoil  probability  that  artesian  wells 
may  be  sunk  here  successfully.  "This  is  indlcatcrl  by 
the  occurrence  of  springs  within  the  central  depressed 
area.  Their  water  is  warm,  indicating  a  deep  source, 
and  a  supply  from  the  slopes  of  the  surrounding 
tableland.  They  form  travertine  ileposils.  In  which 
the  remains  of  gigantic  marsupials  arc  found.  The 
paleontological  evidence  of  the  age  of  the  several  for- 
mations above  named  Is  given  with  some  detail.  — 
I  Prue.  Linn.  hoc.  .V.  S.  H'alea,  vli.  1882, 371. 1    w.  M.  n. 

[SOI 
Physical  features  of  the  Australian  Alps.  —  A 
paper  with  this  title,  by  .1.  Stirling,  gives  some.  Intro- 
ductory particulars  of  this  range,  ab^ut  lat.  '.il°  S., 
preparatory  to  further  account  of  its  geology  and 
botany.  Its  culminating  peak  is  Mount  Kosciusko 
(7,23*1  feet),  with  companions  in  Mounts  Ho^ong 
(ti,.')08),  Feathertop  («,:*.>8),  and  HothHin  (ti.lOO), 
These  carry  snow-patches  through  the  summer.  Be- 
low them  are  numerous  plains  at  altitudes  from  .S,O0O 
to  0,000  feet,  possfssing  distinctly  alpine  features. 
In  midsummer  (February),  when  the  lower  valleys 
are  languishing  in  excessive  dryness,  the  rich  vol- 
canic soil  of  these  flat  highlands  l)ear»  a  luxuriant 
growth  of  alpine  flowers  and  snow-grasses,  giving 
excellent  pasturage.  During  the  rest  of  the  year 
their  climate  is  inhospitable,  having  sudden  changes, 
severe  frosts,  and  heavy  snows.  The  present  dividing- 
range  is  not  regarded  as  the  original  axis  of  elevation, 
but  has  assumed  its  form  by  the  erosion  of  a  great 
miocene  highland  north  and  south  of  It.  now  re- 
maining as  isolated  peaks,  —  Wills,  Gibbo.  Hindi, 
Baldbead,  and  others.  The  basis  of  this  plateau  is 
of  crystalline  schists  and  Silurian  strata,  overlaid 
by  deposits  containing  mior.fnit  plants  capped  with 
basaltic  flows,  Into  all  of  which  the  rivers  have  cut 
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|te«p  gorgeo.     The  rain,  brought  by  southerly  wind*. 

WM  &«l.5U  inclies  on  154  days  In  1880  at  Grant  (3,700 

feet  above  sea-level  In  the  basin  of  Mitchell  Rivor, 

laoutli  of  the  (livldlng-range),  and  20.92  inches  on  U4 

IdAys  in  the  same  year  at  Onico  (2.108,  altitude  north 

lof  the  range).     The  article  is  clii>'fly  devoted  to  the 

'detailed  topography  of  the  Mitta  Mitla  basin  north  of 

the  divide. —(iVaiw.  rov.  hoc.  Victoria,  .xvlll.  1882, 

VS.)    W.  u.  D.  [502 

OEOORAPHY. 

Northern  Persia.  —  .\  plane-table  route  survey 
from  Tehran  to  A.itrabad,  by  Lieut  -Col.  Bertjsford 
Lovelt,  British  consul  at  llie  latter  place,  gives  a  con- 
siderable aildition  to  IhA  knowledge  of  the  topography 
of  that  region.  Ills  way  led  giMierally  along  the  iiortU- 
ern  slupe  nf  the  Elbnu  inonnlaiiis,  coutiuualh  cnjsslug 
overpasses  between  valleys  opening  northward  to  the 
"^a^pian.    Notes  are  gl\\!n  on  the  altituile.'*,  distances, 

fknd  roiids  Iwtwecn  stopping-places;  the  cliaracler  of 
the  towns,  and  the  .supplies  iliey  afford;  and  very 
briefly  on  the  ap|)earance  and  structure  of  the  coun- 
try.    On  uearln?  Astrabad,  the  northern   mountain 

[slopes  were  found  covered  with  luxuriant  forest*  of 

■  dins,  oaks,  and  beeches;  but,  on  crossing  the  IShah- 
war  inuiirilaint,  on  a  second  trip  south-ea<t  from  As- 
trabad to  .Slmbrud,  the  country  was  found  very  di-y 
anil  barren.  At  otiier  point*  it  was  noticed  that  the 
moist  winds  from  the  Caspian  formed  clouds  only  on 
the  iiorlbern  sides  of  ilie  mountain-ranges.  It  was 
found  that  the  plains  of  the  Lar  (Harba/,)  river,  south- 
west of  the  great  volcano  Deinavend,  were  formed  as 
laki--l>eds  during  a  time  when  lava-Qows  south  of  the 
volcano  held  back  the  river.  A  gorge  ban  since  l)een 
cut  through  the  barrier,  so  that  the  lake  has  now 
disappeared.  No  granite  or  'trap  rock'  wxs  seen. 
The  mountain  summits  were  of  compact  limestone; 
and  the  valleys  showed  niarl.s,  i^amlstones,  and  shales. 
A  geological  section  of  very  doubtful  vaUie  is  given 
of  the  mountains  south  of  Astrabad.  —  ( Proc.  rovi 
geiiiir.  soc,  188;},  67;  map  )    w.  Ji.  d.  »[503 

Eastern    Turkestan.  —  This   region   was   visited 
from  India  by  .Shaw  in   1S7'2,  who  was  well  received 
by  tlie  local  authorities,  and  found  good  opjiortunitlcs 
for  trade;  l)ut  further  atteitipis  at   intercourse  were 
stopped  by  the  Mohammedan  rebellion  under  Yakub 
eg  ( Atalik  Ghazi)  agaiu>t  the  Chinese.     While  this 
lovement   was  succestful,   Sir  Douglas   Forsytlie's 
mUsion  crossed  the  mountains,  and  again  found  en- 
couragement for  commercial  enterprise.     A  second 
1  Interruption  came  on  the  defeat  and  death  of  Vakub 
lB<!g,  and  the  rcroiKpiest  of  eastern  Turkestan  by  the 

■  Clilnese.  Two  years  ago  Ney  Elias.  British  resident 
St  Leh  In  Ladak,  made  the  name  trip,  and  met  with 
no  opposition.  Lastly,  Mr.  A.  Dalgleish,  a  merchant 
In  India,  conducted  a  tradintscaravan  across  the 
mountains,  and  staiil  ten  months  in  Kashgar,  where 

^he  was  well  receive<l.  and  successfully  disposed  of  bis 

kIs.     He  has  lately  ri'turui'd,  aiul  proposes  to  go 

rSgalii. — (,l(/iriirit-tiiij,  Feb.  10.)     w.  M.  11.  [504 

Tibet   and   the    Sanpo.  —  One  of    the  pundits 

trained  for  traus-Himaliiyan  exploration    has   lately 

returned  to  India,  with  all  his  jouriuils  .ind  instru- 

inenta,  after  an  absence  of  four  years,  in  spile  >>f  the 

eport,  previously  received,   that  bis   legs  had  iK'cn 

roken  to  prevetil  his  further  travels,  and  that  his 

K>ni|Kinlon  had  been  executed  by  the  aulborlties  at 

!<hass:i.     Ho  wa«  twice  robi)ed  of  nearly  all  his  prup- 

•rly,  ami  was  twice  forceil  to  work  f"r  bt<  suiniori; 

Vtt  he  look  many  observations  for  latitude,  and  re- 

^  ddM  much  of  his  route.     After  leaving  Lba>sa, 

'tlio  attempt  was  made  to  reach  Lob-nor  (Prejevalsky 


had  not  then  been  there).  The  farthest  points  reached 
were  Salthatig  and  Saitu  (lat.  40°,  long.  l)-i°),  thug 
falling  of  the  object  only  by  a  comparatively  short 
distance.  On  returning,  he  went  to  Batang,  and  de- 
sired to  cross  into  Assam,  but  turned  back,  as  savage 
tribes  were  reported  on  the  frontier,  and  went  west- 
ward toward  Lhassa,  stopping  short  of  this  place, 
however,  for  fear  of  being  recognized  tliere,  and  cross- 
ing the  Sanpo  at  Tchetang.  Gen.  Walker,  of  the 
Indian  survey,  regards  the  route  followed  from  Batang 
as  giving  good  evidence  that  the  Sanpo  does  not  join 
thelrawadi:  for,  if  it  did,  the  pundit  must  have  crossed 
it  tliiee  times:  while  he  is  confident  that  he  cro.s,sed  it 
oidy  once,  and  that  a  great  raugc  of  hills  cuts  It  off 
from  the  rivers  on  the  east.  —  (Proc.  roy.  gtoyr.  toe., 
188:1,09.)    w.  M.  i>.  [505 

(.Pttrljlr  Orran.) 

Arctic  currents.  —  Professor  Davlditon  read  a 
paper,  prepared  by  Capt.  Hooper,  who  cimimanded 
the  'Corwin'  In  the  Arctic,  upon  the  currents  deter- 
mliieil  ui  his  last  cruise  in  Bering  Sea,  Bering  Strait, 
and  the  Arctic  Ocean  south  of  Ileraltl  Islanil.  The 
data  were  abstracted  from  the  records  of  the  vessel, 
and  demonstrated  the  prevalence  of  a  current  set- 
ting tlirough  the  flerina  Strait  to  the  Arctic.  The 
observations  were  siH?rially  directed  to  this  point; 
and  Capt.  Hooper's  experience  of  the  previous  year, 
and  bis  appreciation  of  the  diflicidties  atlending  the 
question,  arid  special  value  to  bis  d"'duoti.ms  on  this 
question.  The  president  recalled  the  resulLs  of  for- 
mer observations,  weighing  their  relative  values,  and 
gave  the  fullest  credit  to  the  'Corwin's'  work. — 
iProe,  Calif,  acad,  »e.;  meitlwj  March  5.)  [506 

BOTANY. 

Freezing  of  liquids  In  living  vegetable  tissue. 
—  Mr.  Thomas  Meeliau  referreil  to  the  prevalent 
opinion  that  the  liquid  in  vegetable  tissues  i-ongeuls 
as  ordinar)'  liquids  do,  and,  expamling,  often  causes 
trees  to  burst  with  an  explosive  snund.  Exiieiiinents 
on  young  and  vigorous  trees  varying  from  one  foot 
to  three  feet  in  diameter  demonstrated  that  In  no 
Instance  was  there  the  slightest  temtency  to  expan- 
sion:  while,  in  the  case  of  a  large  maple  (Acer  il.'ksy- 
carpumj  three  feel  eleven  inches  and  a  half  in  cir- 
cumference, there  appeared  to  be  a  contraction  of  an 
eighth  of  an  inch.  In  dead  wood  soaked  with  water 
there  was  an  evident  expansion:  and  the  cleavage 
with  explosion,  noted  In  the  case  of  forest-treos  In 
high  northern  regions,  may  result  from  the  freezing 
of  liquid  In  the  centre  or  less  vital  parts  of  the 
tninks.  In  some  hardy  succulents,  however,  instead 
of  expansion  under  trust,  there  was  a  marked  con- 
traction. The  joints  or  sections  <>f  stem  in  Opuntla 
Katinesquel  and  allied  species  shrink  remarkably  with 
the  lowering  of  the  temperature,  so  that  the  whole 
surface  in  winter  is  very  much  wrinkled.  Assuming 
as  a  fact  that  the  liquids  In  plants  which  are  known 
to  endure  frost  without  Injury  dlil  not  congeal.  It 
might  be  a  question  a.s  to  what  power  enabled  this 
successful  resistance.  It  was  probably  a  vllut  jiower; 
for  the  s.ap  of  plants,  after  it  was  dniwn  from  them, 
congealed  easily.  In  the  large  maple-tree  already  re- 
ferred to,  the  juices  luit  suliilitied  In  the  tree  exiule 
from  the  wounded  poiilon,  and  then  fn'eze,  hanging 
from  the  trees  as  Icirles,  oftiui  six  inches  Ions.  — 
(-•Icai/.  uul..  »c.  PIUUuL;  mrttiwj  Imt,  nrct.,  .March  I."?.) 

[507 

Autoxidation  in  living  vegetable  cells.  — 
Traul)e  has  given  the  name  '  aulojri/ilahle  kiir/ier,'  or, 
as  we  must  clumsily  translate  the  new  term,  autoxt- 
dizahle  substances,  to  those  lH>dlea  which,  at  a  low 
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temperature,  »nil  by  the  action  of  free,  passive  ojty- 
geii,  (•«ii  be  oxidized,  forming,  in  the  presente  of  water, 
peroxide  of  bydro^en.  Starlinj  from  Trnulie's  state- 
ment of  tlie  clianutf*  wliicli  !n?ooinpany  oxidation,  es- 
pecially tlif  fornialloii  of  pfmxido  of  liydrogcn,  I'rof. 
Reinke  sivct  the  foliowiii';  ,-i»  a  sulTlclent  basis  ou 
whiiti  to  build  a  theory  of  oxidaiiou  in  living  celli". 
(He  Uns  himself  shown  that  there  exists  in  certain 
plants,  notably  in  the  beet,  a  very  easily  oxiUizable 
txxly.  which  he  h**  n.vned  rhodogen.  This  substance 
is  one  of  TraulieN  aiitoxidizable  bodies,  and  is  only 
one  of  m;iny  which  may  be  rca«onably  assunieU  to  be 
present  in  cells.) 

1.  In  every  active  cell,  autoxidalors  are  formed; 
that  is.  substances  which,  at  a  low  temperature,  and 
by  the  action  of  molecular  oxygen,  can  be  oxidized  in 
the  presence  of  water. 

2.  By  ox  illation  of  these  substances,  peroxide  of 
hydrocen  is  protliiced. 

.S.  This  peroxide  of  hyilrogen  can,  under  the  influ- 
ence of  diastase,  and  probably  of  other  ferments, 
cause  further  oxidations,  just  as  atomic  oxygen  can. 

Lastly,  the  seal  of  this  activity  is  the  |ieriphcry  of 
the  protoplasmic  body  of  the  cell ;  and  this  body  pos- 
lessos  an  alkaline  reaction,  —  {Hot.  zeit.,  Feb.  2  and  0, 
188.3.)     o.  1,.  o.  [508 

Structures  ^hlch  favor  oross-fertilization  in 
certain  plants.  —  Several  arc  made  known  and  <Ii»- 
cusscd  by  Trcle.'isc.  Tlie  protogyny,  development  of 
the  anlhers  one  after  the  other,  and  usual  cross-fer- 
tilization by  the  jostling  of  the  little  plants  caused 
by  snrface-currcnls  of  the  water,  are  well  made  out. 
The  singular  arrangement  in  Ilnkea  and  other  Pro- 
teaccue  is  worked  out  wilh  new  particulars;  also  a 
curious  explosive  arrangement  in  certain  heatlis,  a 
new  study  of  .Salvia,  and  some  reniaikalile  arrange- 
ment* in  two  Acanthaceou.^  flowers,  in  one  of  whicli 
a  slow  chairge  of  position,  in  the  other  an  irritable 
movement,  insures  cross-fertilizaiiou.  The  flowers 
were  studied  at  the  Botanic  garden,  Cnrabrldge.  — 
(Proc  Hoot.  HOC.  nal.  hist.,  March,  1882.)    a.  g.  [509 

{Fnnsil  plants.) 

FoasU  -wood  from  India.  —  Prof.  A.  Schcnirk 
Bnuuieiates  ihoKjH'ciincns  of  fo!-«il  wood  collected  in 
the  East  Indies  by  the  brothers  Sohlagintwcil.  The 
greater  number  of  these  speciinciis,  iwenly,  iM>rl;>ln 
to  gynmospennous  trees;  one  species  lepri'scnleil  by 
six  specimens  being  idenlilied  »»  Nitolia  ne'.-ypliMcn. 
Ung.,  wliicli  was  originnlly  described  from  the  wood 
of  the  fossil  forest  of  Egypt.  Of  the  other  siieciniens 
five  arc  conifers,  and  two  moiiocolyledonous,  —  pidnis. 
Of  the  conifers  foiu'  specimens  arc  described  under 
the  name  of  Araucaroxylon  liolx'rlianum,  the  other 
as  Cedroxylon  llennanni.  The  two  specimens  of 
palms  represent  <liffcrent  species.  —  {Knylcr'ii  Imt. 
jahrl).,  ill.  3.j:J.)     l.  l.  [510 

Cotta's  species  of  Perf casus.  —  Prof.  A.  Srhenk 
records  the  result  of  his  researclies  on  the  original 
specimens,  which  Cotta  bad  compared  or  refcrrrd  to 
palms  from  the  distribution  of  the  fragments  of  fossil 
wood  in  the  tertiary.  The  specimens  do  not  appear 
to  have  been  critically  ex.imined  since  Cotta,  the 
names  only  being  changed  :  Perfossus  angularis,  Ung. 
and  Stenzel,  lor  Perfossus;  and  Palmnntes  perfossus, 
Scbiinper,  for  Kasciculiles  perfossus.  Perfossus  cos- 
tatus,  Cotta,  h.is  not  been  mentioned  by  .Schimper 
and  Stciizel;  linger  refers  It  to  corals.  From  the  re- 
searches of  Prof.  Schcnk,  it  appears  that  the  speci- 
mens from  which  Perfossus  punctatiis  has  been 
constituted  by  Cotta,  represent  two  ilifTercnt  species, 
—  Stenzelia  clegans,   Goepp.  (meduilosa,   Cotta)  of 


Uie  Cycadeae,  and  s  species  of  palm,  probably  of  the 
genus  Phoenix.  —  ( Engter'a  bot.  jahrb.,  lii.  484. )    t,.  L. 

[511 
ZOOLOGY. 

Oiwleatentea. 

Peculiar  method  of  budding  in  the  Campana- 
larldae.  —  The  well-known  tendency  shown  by  cer- 
tain liydroids,  when  kept  in  confinement,  to  throw 
out  long  tubular  processes,  which  may  subsequently 
become  the  fouuitations  of  new  comniunilies,  is  de- 
scribed in  detail  by  Dr.  Lendenfeld  as  exhibited  in 
Campanularia  and  Oniiothyraea.  —  (Zoo/,  am.,  No. 
180. )    w.  K.  D.  (512 

Observatlona  on  Australian  hydroids.  —  Dr. 
Lendenfeld  writeslli.it  he  has  independently  discov- 
ered in  Au:<tralian  Campaniilaridae  the  glandut.ir  ring 
which  has  been  ilescribed  in  ICudendrium  by  Weiss- 
man  and  .Ilckeli.  He  lias  al.so  verified  the  cxisleiico 
of  Jiokeli's  'ganglion-cells; '  and  heflnils  similar  cells 
in  tlie  cndo<lerinal  lining  of  the  proboscis,  where  they 
are  very  numerous.  The  processes  which  they  give 
off  anastomose  with  each  other  so  as  to  build  up  a 
definite  '  nerve-ring  '  around  the  mouth.  Lendenfeld 
regards  this  as  the  true  central  nervous  system  of 
hydroids.  If  these  star-shaped  corpuscles  of  hy- 
droids are  really  nerve-cells,  we  have  in  these  animals 
n  central  nervous  system  which  is  endo<lermul  in  its 
origin,  and  which  is  not  homologous  with  the  nerve- 
ring  of  the  hydro-medusae.  In  the  ('ampanularldae 
the  eiulodernml  ganglion-cells  of  the  proboscis  are 
joined  to  sensory  cells,  each  of  which  carries  a  sensory 
hair  projecting  into  the  digestive  cavity.  —  (Zoo/,  nnz.. 
No.  131.)    w.  K.  n.  [513 

Holloiki. 

Soft  parts  of  Ammonites.  —  At  the  November 
meeting  of  the  l.ivcriH)ol  geological  associatioir,  a 
paper  on  Annnoniles  and  the  .Xptyclius  wns  read  by 
Mr.  F.  P.  Marrat.  That  gentlenian.  after  review  ing  the 
subject  as  treated  by  others,  concluded  that  it  is  prub- 
nblethat  some  si>ecies  of  Ammonites,  pcihaps  thoM 
protected  by  a  deep-water  habitat,  were  deitlttuto  of 
these  appendages,  while  others,  perliapK  littoral  in 
their  range,  and  more  subject  to  .itt.icks  from  |ireda- 
ciiiiis  enemies,  were  pj'ovidc<l  with  lliein.  lie  con- 
siders them  as  open  iilar  attachments  (o  a  'hood' 
such  ns  exists  in  Nautilus.  Uoih  calcareous  and 
horny  Aptychi  have  been  found  in  ritii.  They  are 
genenilly  sniooih  or  slightly  striated  ;  but  in  the  Freo 
public  museum  ot  Liverpool  is  a  very  line  example, 
from  the  litbogniphic  slale  of  .Solenhofen,  with  a  dis- 
tinctly granular  surface,  recalling  that  of  the  thick, 
granular  hood  of  Nautilus.  The  appearance  of  the 
edges  of  the  valves  in  this  specimen,  beautifully  pre- 
served, indicates  that  Its  margin  was  not  free,  as  in 
gHstro|>od  opereula,  but  that  It  was  partly  imbedded 
in  a  cartilaginous  lobe  which  fitted  the  margin  of  the 
aperture  like  the  wavy  margin  of  the  hood  in  Nauti- 
lus, in  this  view  the  hyixithesis  that  Ammonites  were 
internal  shells,  like  Spirula.  would  seem  to  be  quite 
untenable,  as  no  internal  shell  is  known  which  has 
!\ay  opercular  apparatus.  —  w.  a.  d.  [514 

Omstaceans. 

Heterogenesis  in  Copepoda.  —  Under  this  title, 
C.  L.  lleriick,  after  calling  attention  to  the  wide  geo- 
graphical range  of  some  species  of  Copepoda,  and  giv- 
ing instances  of  species  common  to  the  fresh  waters 
of  Europe  and  Noith  America,  describes  forms  of 
Cyclops  and  Diaptomug  apparently  due  to  abundance 
of  food,  and  other  conditions  of  envlronmenL  In 
another  note  the  same  author  refers  to  a  blind  non- 
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para-iillo  copcpod,  which  he  refers  to  the  genu;  Bmy- 

dla.  — (.Imcr.  na«.,  Feb..  1&S;J.)-  8.  I.  8.  (515 

Supposed  larva  of  IiimuluH. —  In  \i\»  letlers  from 

the  Chiilleiiftor,  the   Inle    Dr.   von  Will<•lnoo^-Suhm 

referred  to  a  larva  taken  hi  the  East  In<Jie<.  8iipi>'>se<l 

to  be  lh.ll  of  I.imiilu!<,  but  which  lie  U  said  tu  have 

conohnied  afterwards  li>  be  the  larva  i)f  some  chTl(>cd. 

Willeiiiocs-;Sulim'»  orlKiiial' figures  and  description  of 

tho  larva  are  now  published  wilh  n  brief  preface  by  E. 

fjiay  Ijankoster.     The  Q^ures  show  that  the  later  con- 

P-cluslon  was   undoubtedly  correct,  though   the  larva 

la  very  different  from  any  rirriped   l.%rva  prevloui«ly 

figured.  —  {Quart,  journ.   microsc,  «c.,   Jan.,   IS.'^S. ) 

g.  1.  8.  [516 

laieota. 

Sexual  dlmorpbism  in  Psocidae  and  their  sali- 

vaiy  (lands.  —  Mi-siilcs  thr  doubtful  c;i5e  mentioned 

by    \VeflNVo<)d    ( Lachcilla),    w>   instance   of    sexual 

dimorphism  has  so  far  been  noted  in  the  Psocidae. 

Bcrtkau   now  describ«»s    Psocus    heteromorphus,    in 

which  the  female  has  very  rudimentary  wines,  while 

the  male  lias  wings  longer  than  the  body.     Two  new 

genera,  Trocticus  and   Lapithes,  iire  described    and 

Sured  in  the  same  paper.     Kolbe,  however,  a  few 

'months  earlier,  descrlbeil  P.  helcromorphus  as  Nco- 

psocus  rhenanns,  and  Lspithes  as  Bcrlkauia.  —  {Kat- 

ttr'g  enl.  naclir,  ;  Arch./,  uiiluru.,  xlix.  »7;  lUrlal- 

vimuiinml.  natitrh.  vcr.  li/tnii,  l.'vS'i. ) 

In  the  latter  place  Itertkau  also  discusses  Burgess's 
_i80-called  'lingual  glands'  of  Psocus  an<l  Alropos. 
egarding  them  simply  as  .strongly  chitinized  areas 
'of  the  month-c.ivity,  possibly  serving  as  salivary 
RCCumidatore.  Bertkau  succeeiled  in  finding  in  Pso- 
eiM  the  true  salivary  glands,  which  Uurge-ss,  in  alco- 
holic specimens,  could  not  demonstrate.  There  are 
two  pairs  of  them,  each  pair  with  a  common  duct. 
No  figures  are  given;  and  the  short  notice  does  not 
seem  to  settle  salisfaclorily  either  tiie  nature  or  the 
structure  of  the  peculiar  organs  in  question.  —  k.  b. 

[517 
VERTEBRATES. 

Fatigue  and  nutrition  of  the  heaut.  —  (taule 
h.is  >lio\vn  that  a  frog's  heart.  wMshed  out  with  dilute 
solution  of  common  salt  until  it  ceases  to  beat,  is 
rendered  capable  of  further  piilsnilon  when  dilute 
.alkaline  solulioiis  are  sent  through  it.     Martins  con- 

Iflrms  this,  but  dissents  from  (iaule's  view,  that  the 
•Ikali  noiM'ishes  the  heart.  Us  administration  leads 
to  a  certain  number  of  beats;  but  these  soon  cease, 
•nd  a  fresh  supply  of  alkali  Is  then  inefficient,  while 

Lother  Iit)uiil3,  especially  blood  serum,  lead  to  renewed 
nrdinc  contractions.  Martins  concludes  that  the 
Irog's  heart-mnscic  has  in  itself  no  store  of  energy- 

Pyielding  matci  iai  which  it  can  call  upon,  but  works 

r«l  the  expense  of  foo<l-matter9  yielded  it  con^U^ntly 
by  the  li<|nid  circulating  through  it.  When  the 
heart,  irrigated  with  salt  solution,  cea«es  to  bent,  this 
is  due  to  the  saiunilion  of  its  tissue  with  carbon 
i)ln.Tlde  while  still  some  nutrient  matter  (blowl)  re- 
mains not  washed  out  from  the  ventricular  network. 
The  salt  solution,  acting  merely  as  a  medium  for 
physical  diffusion,  cannot  remove  the  cart>on  dioxide 

UU  fast  as  it  accumulates,  and  consequently  the  heart 

peeoses  to  bent  while  it  still  h.-is  some  available  food. 
The  alkali,  on  the  other  hand,  chemically  removes  the 
Injuriou'i  carbon  dioxide;  and  the  heart  bents  for  a  short 
time,  using  tli<'  food-slufi  in  the  blood  still  present  iti 
lis  mcihcs.    When  the  heart,  treated  w  ith  dilute  alkali. 

rcrasiHl  to  beat,  new  puls.itions  could  only  be  obtained 
when  it  was  supplied  with  liquids  containing  scrum 
albumen.  .Solutions  of  syntonin,  glycogen,  peptone, 
;-iiIbameu,  casein,  or  myosin,  were  useless.     Gaule 


had  found  solution  of  peptone  eflicacious.  This  Mar- 
tins thinks  must  have  been  due  to  the  fact  that  Gaule 
used  an  alkaline  solution  of  tliat  substance,  and  that 
the  alkali  was  the  efBcieni  element  in  the  liquid.  — 
{Pa  Hois  ardi.,  ISS.',  'i-W.)     ii.  .N.  M.  [518 

Influence  of  different  blood-constituenta  on 
the  beat  of  the  heart.  —  Kiuger  wlllidrtiws  his  pre- 
vious paper  (yourii.  ot'  filii/siol.,  iii.)  on  this  subject 
in  consequence  of  his  discovery  that  the  sodium- 
chloride  solution  with  which  he  worke<l  was  not  pre- 
pared, as  he  had  believed,  with  distilled  water.  It 
was  made  with  w,iler  supplied  by  the  New  river 
company  of  Ixindon,  .ind  containing  salts,  not  only 
of  sodium,  but  of  calcium,  m.ignesium,  and  potas- 
sium. When  solution  of  Na  f.M  in  pure  distilled  water 
was  used,  the  results  previously  obtained  failed  to  ap- 
pear. On  the  other  hand,  the  nninding  of  the  ajiex 
of  the  curve  of  ventricular  contraction,  the  prolon- 
gation of  the  curve,  and  the  slow  diastole  previously 
describeil  as  due  to  sodium  chloride,  are  all  brought 
about  by  solutions  of  minute  quantities  of  calcium 
salts  in  distilled  water.  A  very  minute  quantity  of 
potassium  chloride  prevents  this  effect  of  the  lime- 
salts.  A  solution  of  Na  CI,  K  CI,  ond  Ca  CI,  in 
distilled  water  Is  perfectly  neutral,  yet  makes  an  e«- 
cellent  artiliciai  circulating  liquid  for  the  frog's  heart. 
This  shows  that  alkalinity  of  the  circulating  medium 
is  not  necessary  for  conlructibillty.  A  lime-salt,  the 
author  concludes,  1»  necessary  for  the  manifestation 
of  cardiac  contructillty;  but.  In  the  absence  of  po- 
tassium, calcium  so  prolongs  the  diastole  as  to  lead 
to  fusion  of  tin-  l)e,its,  and  imperfect  action  of  the 
heart.  Sodium  bicarbonate  cannot  take  the  pl:u-e  of 
the  liuie-snlt.s  in  maintaining  the  beat  of  the  heart. 
—  {Journ.  uf  ijhjsiol.,  Iv.  'Ml.)     a.  .v.  M.  |519 

Flih, 

A  remarkable  deep-sea  fish  type.  —  A  fish 
exhibiting  a  most  reniarkalile  cumtiinaiioii  of  char- 
acters li:is  been  found  by  the  naluraiisis  of  the 
Travailleur  expedition  oDf  the  co.ist  of  Moroi'i-o,  at 
a  depth  of  ;;,;!iwi  met.  It  has  a  length  of  .47  met., 
and  a  height  of  '.i  cm.,  the  body  lafM-ring  b.ickwards 
like  that  of  a  macrurid.  The  cranial  part  of  the 
head  is  short  (.'i  cm.  long);  but  the  sus|icnsoriuni  and 
jaws  are  e.\ces.sively  elong.tted,  the  jaws  heini:  U.,'> 
cm.  long.  The  mouth  is  con^eql1eIllly  enormous. 
A  long,  slender  ^lylc  coii'-tilules  the  upper  jaw.  and 
is  supposed  to  represent  the  inti'imaxltlaiy  alone,  or 
possibly  the  intermaxillary  and  tnaxillary  umalga- 
mateil.  The  branchial  apertures  arc  represented  on 
each  side  by  "a  very  small  orifice  forming  a  simple, 
rounded,  cutaneous  perforation  situated  towards  the 
level  of  the  termination  of  the  bucco-pharyiigeal 
funnel."  No  fins  are  described.  But  the  ►Iraiicest 
features  are  revealed  by  dissection.  The  respiratory 
apparatus  presents,  it  is  truly  said,  a  eonstitnlioo 
which  is  at  present  unique  in  osseous  fishes.  We 
find  .six  |iairs  of  interior  branchial  clefts,  and  conse- 
quently Jlrv  briiiii-lilae,  each  of  which  is  provident 
tcilk  a  double  iierie.i  of  Jri-e  tivurlOte.  No  hyoidean 
apparatus  Is  dcveloned.  ( Perhaps  the  hyoldean  appa- 
ratus is  represented  by  the  anteilor  pair  of  branchial 
arches.)  It  is  also  asserted  that  there  are  no  opercu- 
lar pieces.  Further,  the  suspensorium  is  said  to  he 
"composed  of  only  two  pieces,  —  a  basal  piece,  the 
analogue  of  the  temporal;  and  an  external  piece,  no 
doubt  representing  a  tympano-jugal."  No  pneuma- 
tocele wasfotnid.  The  form  thus  characterised  hat 
been  n.iuied  by  Vaillant  Eurypharynx  pellcannUlfts, 
and  is  considered  as  the  type  of  a  new  family  (the 
Eurypharyngiilae).  Not  only,  indeed,  does  it  repre- 
sent a  new  family:  its  afllnilles  are  by  no  means 
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obvious.  By  Vtiillant  it  is  tlioughl  "that  the  fish 
presents  rplations  with  tlie  Anai'nnthini,  with  certain 
Physustomi  (such  as  tlie  Scopelidae  niid  Slumintiilae), 
anil  ttiso  wltii  the  Apodes."  It  has.  in  fiict,  features 
of  roseinblaiice  with  the  fprnis  noted,  as  well  as  with 
the  Sni"copharynij;idi\e,  but  lliey  are  wholly  superficial, 
AasuniiiiR,  of  course,  tli«  correctness  of  llie  charac- 
ters attributed  to  Kuryphurynx,  we  arc  compelled  to 
regard  it  as  tlic  representative  of  a  primitive  type 
of  fislies,  and  perliaps  of  a  peculiar  order  related 
to  the  dipnoan  and  ganoid  series.  The  examination 
of  tlie  brain,  heart,  viscera,  and  slieleton,  Cipecially 
the  sI(mII  and  scapubr  apparatus,  will  doubtless  defi- 
nitely determine  lis  rolalionshlps.  —  {Compte.i  rendus, 
Dec.  U,  1882;  vlnn.  nrni/.  not.  hi»t.  (a),  xi.  07.)   T.  a. 

[520 
B)tptili>>. 

Development  of  the  caudal  region  in  lizards. 

—  U.  Slralil  publishes  a  renewed  investigation  of  the 
development  of  the  neurenterlc  canal,  alLmtois,  and 
tail,  in  lizards.  His  resoarciies  were  made  on  Lacerta 
ngiiis.  The  early  embryonic  di.*k  consists  of  an  ante- 
rior field  in  whldi  the  medullary  groove  is  subse- 
quently developed,  and  a  posterior  field  containing 
tlie  ma^s  of  colls  forming  the  primitive  streak.  From 
the  cTCtoderm  of  th'-  front  part  of  the  streak  is  formed 
an  luv»:j;ination,  Miich  deepens  and  ilescends  ob- 
liquely forwards.  Kor  some  time  the  cells  linin;;  llie 
inva^Clnation  do  n<>t  present  a  distinctly  epithelial 
character,  wliidi  leads  .Sliahl  to  considor  this  lining 
mesodermic.  The  lower  wall  of  the  ctnal,  thus 
formed,  breaks  through,  establishitio;  a  connection 
witli  tlie  entoderniic  cavity.  Tlie  axial  row  of  cells 
In  the  dorsal  wall  of  the  canal  becomes  elongated, 
m.iking  a  tliickened  epithelial  band,  wlilch  is  the 
anlnije  of  the  nolocliord.  This  anlnge  gradually  ex- 
tends Itself  farther  forward.  The  neurenteric  canal 
inarkH  the  hind  limit  of  tlic  medullary  canal  and  of 
the  chorda,  and  moves  liackward  during  further 
growth.  It  is  entirely  siirrouniled  liy  mesoderm  of 
the  primitive  streak.  After  tlie  complete  closure  of 
tlie  ncui'.il  tube  the  neurenteric  canal  closes  also. 
Tlie  pritnilive  stri'ak  is  directly  concerned  In  llie  for- 
mation of  tlic  tail  and  of  tlie  nllantois.  The  latter 
first  appears  as  a  sollil  mass  of  cells,  wliicli  afterwards 
grows  out  into  tlie  pleuro-periloneal  spjice,  and  be- 
comes hollowed.  'I  lie  chorda  becomes  separated 
from,  and  overgrown  by,  the  entoderm,  in  tlie  same 
manner  as  hitt  been  previously  observed  in  other  ver- 
tebrates. The  caudal  nut  i-irhwiinziiitrm}  liists  rela- 
tively long.  Its  communication  with  tlie  intestine  is 
aborted,  but  the  connection  with  the  neurenteric 
canal  continues  longer.  Stralil  argues  against  Kiipf- 
fer's  view  that  tlic  neurenteric  canal  is  directly  con- 
cerned in  tlie  formation  of  the  aliantoin.  lie  al.so 
believes  the  homology  ilniwn  by  Ualfnur  between  the 
primitive  streak  and  neurenteric  canal  on  the  one 
liaiid,  and  the  blastopore  of  fishes  and  amphibia  on 
the  other,  to  be  erroneous.  (Hi.*  arguments  on  tlie 
latter  point  seem  very  defective,  nor  does  he  appear 
to  thoroughly  grasp  the  problem.)  —  [Arch.  anal. 
phWlol. ;  (UiiU.  ablli.,  1882,  '242.)     c.  8.  M.  [521 

Permian  reptiles.  —  Professor  E.  D..  Cope  e.xhib- 
itcd  additional  leniaiiisof  I'eiiiii.in  reptiles  lielona;iiig 
to  the  genera  Diadcctes,  Eiupedias,  ami  lielodectes. 
The  scipuiar  arch  of  Kiiipi-dios  molaris  resembies 
that  of  tlie  carnivoroust  type  in  having  a  very  small 
coracoid  bone.  The  episternum  is  very  robust,  and, 
cea.'iing  at  the  anterior  part  of  the  arcli,  does  not 
separate  the  clavicles  below.  The  claws  approach 
the  uiigulato  type,  and  are  admirably  filled  for  dig- 
ging and  shovelling.  The  vertebrae  possess  the  hy- 
posphen  flrsl  observed  in  the  Jurassic  reptilia.     In 


the  Permian  diggers  this  process  formed  a  strong 
arllculation  between  the  vertebrae  for  the  purpose  of 
resUting  sliock;  wlille.  In  the  swimming  Jurassic 
forms,  it  served  tocountcrlmlance  tlie  necessary  light- 
ness of  the  bones.  The  presence  of  such  a  structure 
in  tliese  two  very  distinct  forms  of  life  furnishes  an 
Interesting  example  of  the  employment  of  the  same 
means  to  pnivide  for  varying  necessities.  The  bast- 
occipital  presents  the  usual  reptilian  articulations, 
and  was  lost  from  the  specimens  before  described, 
which  were  supposed  l-o  liave  four  articulating  facets. 

—  {Acad.  nat.  »c,  Philad.;  meetina  March  13.)    [522 

VammiilB, 

Tongue  of  Perameles;  origin  of  taste-bulbs. 

—  Tlie  tongue  of  Perameles  nasuta,  a  rare  marsupial, 
contains  numerous  inid  reiuarkalilc  sensory iorgans, 
whicii  have  been  invesligaled  by  Edward  B.  Poulton. 
Towanis  the  base  of  the  tongue  are  three  circumval- 
lale  papillae;  the  taste-bulbs,  numbering  70<)or  more, 
lying  in  the  papillary  wall  of  the  valla.  In  the  papillae 
and  around  tliein  are  numerous  serous  glands.  The 
axis  of  each  papilla  is  formed  by  large  ganglion, 
wliich  contains  only  a  few  but  very  large  cells,  and 
gives  oft  non-meduliated  fibres  to  the  taste-bulbs. 
This  is  an  important  observation,  since  in  the  urgans 
of  sight  anil  hearing  there  always  intervene  ganglion 
cells  between  the  sensory  apparatus  and  the  central 
nervous  system.  M.iy  it  not  be  also  the  case  %vilh  all 
the  gustatory  organs?  The  taste-bulbs  are  compara- 
tively simple,  and  apiiear  to  contain  only  one  kind  of 
cell.  The  fungiform  papillae  are  chiefly  arranged  on 
each  side  in  a  single,  irregular  line;  they  very  larelv 
contain  tasle-cell.s;  but  oceosionally  a  few  are  found, 
which  may  lie  close  together,  but  are  not  united  into  ft 
distinct  tjiste-bulb.  His  observations  have  led  Poul- 
ton to  formiilale  the  following  Uieory  of  the  origin 
of  taste  bulbs:  the  terminal  organs  in  the  moutli 
■wouM  he  placed  like  similar  organs  in  the  skin; 
namely.  In  papillai^  ingrowths  of  the  muroxn  ;  hence 
the  ceils  would  lie  together,  and.  in  assuming  the  co- 
lumnar form,  they  would  converge  towards  the  outer 
surliica  of  the  skin.  The  convergence  of  the  cells 
would  soon  lead  to  their  union  into  a  bulb.  One  more 
step:  differentiation  of  the  central  .and  iwiiplieral  co- 
lummar  cells  of  ihe  bulb  would  produce  the  gii-ta^ory 
organ  of  the  higher  maiiuualia.  "This  account  of 
the  origin  of  ta«te-bulbs  explains  one  important  dlf- 
fen-nco  between  them  and  the  otticr  structurnlly 
related  end-organs,  as  those  of  tlie  olfactory  region, 
or  sacculi  and  ampullae;  i.e..  In  the  fact  that  the 
gustatory  cells  are  massed  together  in  little  groups 
surrounded  by  protective  celfs,  while  the  aiidltorj 
cells  in  the  positions  aliove  mentioned,  and  the  olfac- 
tory celU,  are  Isolated,  each  lieing  separately  pro- 
tected by  columnar  cells.  This  ilifleicnce,  it  appears, 
[a  simply  due  to  tlie  latter  elongaling  from  a  tolerably 
plane  surface,  while  the  gustatory  i;ells  have  elongated 
from  the  curved  surface  of  an  Interpavillary  process, 
.  .  .  and  therefore  have  met  and  penetrated  the  sur- 
f.ace  in  a  group." 

At  the  sides  of  the  tongue  are  long  filiform  papillae 
with  an  axial  non-medullated  nerve;  .ind  over  the 
upper  surface  are  very  numerous  peculiar  iiapiilae,  of 
small  size,  and  surn.uniled  on  the  siiminil  by  a  ring  of 
fine,  hair  like  papillae,  generally  ten  in  number  ;  but 
towards  the  back  of  the  tongue  the  hiiir«  di»api>ear  ou 
the  anterior  side,  and  at  last,  on  the  papllhie  farthest 
buck,  there  are  only  two  li;iir»  led.  The  lop  of  the 
main  p.ipilla  is  concave.  Tiie  author  describes  the 
interesliiig  histology  of  these  "rgjins;  but  for  further 
details  wcmust  refer  to  the  valuable  original. — (l^uarL 
journ.  miiTosc.  nc,  xxill.  60).    <:.  s.  m.  (523 
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The  arrangement  of  the  turbinal  bones  in  the 
fiasiped  carnivores.  —  K.  D.  Cope  divides  this  group 
of  niaiiimnlt  into  two  tribes,  according  to  tlie  arrange- 
ment  cif  the  turblnals.  The  Hypomycterl,  including 
the  f.'imilii's  (V rcoleplidao,  Procyoiiidae,  Mustelidse, 
Aeluridae,  rrsidiie.  :iiid  Canida<-,  Iiavc  tho  external 
nostril  occupied  by  the  complex  maxilioturblnal  bone. 
The  Epirnycteri,  comprising  the  reiuiiiniiic  families, 
have  the  pxt»?rnal  nostril  occupied  by  tlie  inferior 
etbmoturbinal  and  the  reduced  maxilioturblnal.  — 
(Pl"oc.  Amcr.  philns.  noi'.,  xs.  1882,  471.)  F.  w.  T.  [524 

ANTHROPOLOGY. 

The  prehistoric  antiquity  of  man.  —  In  his  re- 
cent work  (reviewed  in  this  issue)  Morlillet  says, 
■' Palae.»ihnolos;y  is  the  study  of  the  oriiiin  and 
development  of  humanity,  before  the  occurrence  of 
historic  ilocunicnts.  This  science  is  divided  into  three 
parts:  1°.  The  study  of  tertiary  man.  or  the  origin 
of  humanity;  2°.  The  study  of  qualeriuiry  man,  or 
the  development  of  humanity;  3°.  The  study  of  man 
in  the  present  epoch,  the  prolegomena  or  first  horizon 
of  history."  The  following  scheme,  of  which  the 
work  Is  an  elaborate  development,  will  convey  some 
Idea  of  the  patience  and  originality  of  the  author, 
whatever  may  be  our  opinion  concerning  the  dura- 
bility of  his  work. 


TMnp«. 


PModn. 


Uirorln^onne. 


Epoqqos. 


Wubcnicniie,    Franque,  Bur. 
goode.  (icrmoolquo. 


Romalne. 


OalatienDe, 

Etriuque. 


Oinmpdollcnne. 
Decadence  RomttlOD. 

Logdunlenoe. 
Beau-temiM  Romalo. 


MarolenDe.  OaulolM. 
3r  Laenitrc. 


(UllatatUenDV,  in  tumulni. 
Ira  do  fer. 


g  I  BoMinlenne. 


LamandleDDtf,  du  nurteleor. 
3>  I.ictutrp  CD  majeure  partle. 


M or^cnne,  da  foBdenr. 
>  Licaitr*  pwrtle. 


ITioUtUqae, 
PIcrr*  polle. 


PalAoUibique, 
Item-  ulUis. 


RobvnbauiilenDe. 

Ira  Lwuatre,  dea  dolmen*. 


Magdal^olenne.  dea  Cavernce, 
eo  maleDtv  partie,  du  Kenne 
preaque  toUllt4. 


SolotrAennc,  dn  reoue  partle, 
du  raaiBinoatba  partJo. 


tfoDatiriean*.  da  grand  oun 
dea  cmvensea. 


Cbelltenne,  Aeheul^nne,  da 
DMmmootlu  partle,  de  I'Eli- 
pba*  auilquea. 


BolUhlqup, 
par  le  feu. 


Theoalslenuc. 


On  pp.  28  and  29,  the  eoUtblc  period  is  tabulated 
iuto  upper  secondary,  eocene,  mioccne,  and  pliocene. 
Mid  further  subdivided  Into  thirteen  epochs.    Part  I. 


(chapters  i.-xr.,  p.  26-125)  relates  to  tertiary  man; 
part  n.  (chapters  i.-xxiii..  p.  127-176),  to  quater- 
nary man;  and  part  iii.  (chapters  !.-xii.,  p.  47t)- 
627),  to  recent  man.  One  fejiture  of  the  book  will 
be  viewed  with  favor,  that  is,  the  .-ulilition  of  tlie 
author's  name,  in  parentheses,  to  significant  discov- 
eries; as.  Deposits  containinc  cashed  bones  of  Halae- 
notus  (f'apclliiii),  Cal.iver.'is  skull  (Whitney),  De\x- 
warc  gr.-iviils  (Abbott),  etc.  —  .r.  w.  p.  [52S 

The  cerebral  convolutions  of  man.  —  In  18.3I> 
Leuret  ascertained  that  the  number  and  the  dispo- 
sition of  the  primary  convolutions  of  the  brain  were 
constant  in  different  species  of  mammals,  .\rrested 
by  di.<iea<p.  on  his  way  to  llie  tomb  he  coufiiled  hl» 
work  to  Gratiolet.  who,  actuated  by  the  comparative 
method,  extended  his  researches  to  the  entire  series 
of  primates,  sind  succeeded  in  bringini;  order  out  of 
the  chaos  of  convolutions  In  the  human  brain.  The 
labors  of  the.ie  two  brilliant  investigators  were  fol- 
lowed up  by  many  as  talented  as  they.  —  such  as 
Arnold,  lU.ichoff.  Ecker.  Flower,  Hnachkc,  Huxley, 
Marshall,  Meynert.  Pansh,  Rolando,  Rolleston,  Tur- 
ner, Vogt,  and  Wagner,  —  but  by  none  witli  more 
zeal  and  care  than  by  Paul  Broca  of  Paris.  Even 
from  his  tomb  he  reaches  forth  his  han<l  to  cast  one 
more  ray  of  light  upon  thi.*  obscure  subject;  for 
we  find,  in  the  January  nimiber  of  the  ifecue 
cTanlhropolonie,  a  par>er  entitled  "Elementary  de- 
scriptions of  the  cerebral  convolutions  of  man  ex- 
plained by  the  brain-chart."  Rroca  was  nothing 
if  he  was  not  laborious  and  painstaking.  He  had 
hundreds  of  brains  cast.  He  examined  them  all  to 
ascertain  tlie  forms  that  were  typical.  By  means  of 
painted  casts  and  charts  he  taught  his  pupils  the 
geography  of  the  brain,  a'<  one  might  tench  children 
the  map  of  Europe.  He  introduced  a  system  of 
nomeDclnlurc  for  the  hemispheres,  the  fissures,  fur- 
rows, lobes,  convolutions,  and  branches,  so  that  the 
student  could  follow  up  his  work  with  a  rlcscriptioD 
as  accnratv  as  that  of  the  anatomist  dissecting  a 
bird.  Indeed,  this  paper  is  a  lext-book  upon  human 
cranlo-cerebral  topography.  —  (ijee.  itanthrop.,  .Ian.. 
1883.)    J.  w.  p.  [526 

The  skulls  of  criminals.  —  T)rs.  Corr^  and  Rons- 
•el  have  communicated  to  the  French  anthropologi- 
cal society  the  results  of  their  researches  upon  202 
criminals  whose  crania  arc  preserved  in  the  museum 
of  anatomy  at  Brest.  They  have  arrived  at  the  fol- 
lowing conclusions:  — 

1.  The  skull  is  remarkable  in  criminals  for  a  hori- 
zontal development,  generally  above  the  mean. 

2.  The  sub-brachycephalic.  brachycephalic,  and 
mesatlcephalic  types  are  much  hiorc  numerous  than 
the  dolichocephalic. 

3.  The  proportion  of  a8>Tnmetry  is  enomious.  It 
varies  little  in  the  different  categories,  and  In  the 
whole  criminality  it  .imounis  to  Kt.'i  to  the  UK).  It  is 
at  ita  maximum  (7.05)  .imong  those  condemned  for 
immorality  and  rape;  at  its  miinimum  (60),  among 
those  condemned  for  attempts  upon  life.  iTO 

4.  The  deformations  of  the  transverse  vertical 
curve  are  very  remark.iblo  among  thieves.  Among 
them,  OS  well  as  on  tho^e  conrlcmnud  for  attempted 
violations  of  virtue,  are  to  be  found  a  certain  number 
of  carinateil  crania. 

5.  Tlie  deformations  of  the  antervvposlerlor  medi- 
an curve  are  common  in  all  the  groups:  they  arise 
mostly  from  the  (lattening  of  the  bregma  and  of  the 
posterior  parietal  region. 

6.  These  results  confirm  and  complete  those  already 
obtained  by  several  investigators  (Broca,  Bordler, 
etc).  —  (Bi-THf  ilanthrop.,  Jau.  15,  1«83.)     O.  T.  M. 
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EARLY  INSTITUTIONS. 

Our  early  economic  history.  —  Professor  Melt- 
of  Berlin  reviews  von  Stein's  '  Drei  fragen  dea 
ndbetiUea,'  and  takes  occasion  to  say  a  great 
deal  tbat  is  interesting  upon  the  land-question  and 
tlie  past  history  of  land-holding.  One  or  two  points 
may  be  noted  hero.  Had  we  space,  wo  should  note 
other  points.  The  article  is  significant  in  many  ways. 
Von  Stein  makes  collective  possession  and  owner- 
ship of  land  the  starting-point  of  our  economic  de- 
velopment; but  I'rof.  Melt/.en  says,  what  is  certainly 
true,  that,  so  far  bai'k  as  the  time  of  Tacitus,  private 
property  in  land  existed  everywhere.  This  property 
consisted  regularly  of  hides,  wliut  the  Germans  call 
hufvii.  .\tlailied  to  these  hides  were  shares  or  rights 
in  the  umKvided  land, —  the  almenil.  The  hides 
were  divisible  in  the  early  time.  It  was  during  the 
feudal  (K'rlod  that  ihey  came  to  be  indivisible.  With- 
out doubt  the  land  was  common,  open  to  every- 
body, during  the  period  of  migrations,— the  nomad 
period:  but  this  condition  of  tilings  did  not  last  long. 
The  land  in  one  pUioe  supports  only  a  limittnl  number 
of  animals.  A  large  number  cannot  graze  together. 
{Separate  districts  were  accordingly  assigned  to  sepa- 
rate heVds,  or  several  small  herds  together.  These 
herds  would  belong  to  different  families.  While  some 
of  these  families  grew  rich  and  powerful,  other"  grew 
poor  and  weak.  The  latter  were  driven  from  their 
(anils,  or  reduced  to  dei)endence  and  servitude.  Then, 
OS  there  were  dependents  and  slaves  to  do  the  work, 
B^jrlcuiture  arose.  Hides  were  assigned  to  the  cul- 
tivators, which  were  the  property  of  their  respective 
lords.  It  is  probable  that  the  undivided  common  land 
was  at  this  time  subject  to  appropriation.     Every  man 


could  have,  therefore,  as  many  hides  as  he  wanted. 
It  was  at  a  later  lime,  probably,  that  the  common 
land  became  subject  to  communal  regulations.  Tliii 
is  Prof.  Meitzcn's  theory,  as  we  understand  it.  ll  is 
certainly  a  great  advance  on  the  old  theory  of  primi- 
tive equality  and  Odnimuniiiu.  I'rof.  Meitzon  says, 
"  Es  ist  alsoailgemeincglelchheitderaiten  Gennanen 
eben  so  tabel  wle  ullgcmeine  freiheit."  —  {Jahrb. 
nationalokon.  iitat.,  Jan.  13.)    d.  w.  r.  [528 

Land-holding  in  Damaraland.  —  C.  G.  Biittner 
deacril)es  liow  llie  land  is  free  to  everybody;  how  ths 
individual  appropriates  as  much  of  it  as  he  pleases, 
wherever  he  pleases,  provided  he  docs  not,  In  so 
doing,  trespivss  upon  land  already  appropriated. 
There  are  no  boundaries  between  one  man's  land 
and  another's;  only  it  is  genenUly  considered  wrong 
to  enter  upon  land  that  lias  been  brought  under  cul- 
tivalion  by  another.  The  chief  wealth  of  the  people 
consists  of  flocks  and  herds,  which  are  driven  about 
from  place  to  jiiuce  by  the  owners  or  the  herdsmen. 
Family  life  is  patriarfhal.  Slavery  exists  in  a  mild 
form.  "  Wliatever  a  man  puts  his  hands  upon,  that 
1b  his  private  property."  The  writer,  or  his  transla- 
tor, calls  this  communism !  —  ( Pop.  »c.  monUU. .  March, 
1883.     From  .lu.sia/i(J.)    D.  w.  b.  (529 

Slavery  in  Europe.  —  M.  Foumier  gives  us  a 
long  article  upon  tlic  liberation  of  the  slaves  in 
western  Europe  between  the  fifth  and  thirteenth 
centuries.  lie  considers  the  parU  taken  by  the 
church  and  state  respectively  In  this  movement,  and 
concludes  that  the  church  was  far  less  instrumental 
in  bringing  about  the  abolition  of  slavery  than  has 
been  generally  supposed.  —  {Itm.  IdaU,  Jan.-F^v., 
188.3. )     t>.  w.  B.  [530 
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PUBLIC    AND    PRIVATE    INSTITUTIONS. 

Hsw-Tork  agrioaltsial  experlmeat  itatlon,  Oesovi,  H.T. 

Variability  of  maizt.  —  Were  the  different  forms  of 
ear-corn,  raised  from  seed  of  uniform  appearance, 
shown  to  one  not  acquainted  with  the  variability  of 
maize  under  hybridization,  the  collection  would  be 
referred  to  many  varieties,  and  perhaps  to  several 
species.  Even  to  one  who  has  made  a  study  of  the 
subject,  there  Is  a  constant  series  of  surprises.  As  a 
slight  contribution  to  the  subject  of  the  hybridization 
of  corn,  I  note  the  following  forms  as  gatiicred  from 
a  small  plat  planted  with  fine,  uniform-appearing  seed 
of  '  podded '  com  from  an  unknown  source. 

This  podded  corn  is  that  curious  variety  wherein 
each  kernel,  as  well  as  the  whole  spike,  la  surrounded 
by  a  husk.  It  is  known  under  various  uames'  such 
as,  husk  corn,  Par.iguay  corn,  Te.vascorn,  wild  com, 
Oregon  corn,  etc.  The  variety  planted  showed  a  yel- 
low, dent,  elongated  kernel,  each  kernel  husked,  and 
of  a  uniformity  which  suggested  an  extreme  purity 
or  fixity  of  type. 

The  crop  harvested  yielded :  1°.  Tassel-coni,  —  some 
of  the  kernels  heavily,  others  slightly  husked,  and 
others  bearing,  in  all  but  size,  a  must  striking  resem- 
blance to  sorghum-seed,  both  In  shape  and  structure, 
and  the  husk  changed  to  a  glume;  2°.  Ears  with  ker- 
nels uniformly  and  lightly  husked;  .3°.  Ears  in  which 
the  kernel-husk  has  iucreosed  in  abundance  and  length 
on  successive  ears,  until  at  lost  the  husk  predominates 
over  kernels;  4°.  Ears  of  husked  grain,  the  rows 
arranged  in  pairs,  the  apex  of  the  husk  of  each  of  the 


rows  of  each  pair  facing  inward;  5°.  Some  husked 
ears,  but  the  kernel-husks  pure  wliite  in  some  speci- 
mens, tinged  with  red  In  others;  0°.  Fastigiate  ears, 
i.e.,  a  whole  mass  o(  ears,  each  ear  occupying  the 
position  of  a  kernel  on  the  cob,  and  arranged  parallel 
to  each  other;  7°.  Unhusked  com,  —  red  cob,  yellow- 
ish-white dent  kennel,  with  a  sprinkling  of  sweet-com 
kernels  through  cross-fertilization;  8°.  A  dark  pur- 
pILsh-rcd  ear  of  unhusked  corn, — a  dent  com,  mingled 
with  some  dark-red  kernels  of  sweet-com. 

Variations  eijualiy  surprising  have  occurred  with 
us  from  a  fine-appearing  white  '  pearl '  pop-corn  used 
as  seed.  From  the  crop,  we  selected  nine  ears,  any  one 
of  which  might  well  be  referred  to  a  distinct  variety. 
Some  of  the  ears  formed  '  rice-coru,'  or  the  kernels 
mucronate;  other  ears  had  the  smooth,  round,  stony 
grain  of  the  pearl  varieties ;  other  ears  had  taken  on 
the  appearance  and  size  of  a  field  flint-corn.  The 
colors  varied  from  white,  through  the  bu£fs,  to  yellow, 
and  from  liglit  red  to  dark  red,  forming,  in  the  nine 
specimens,  nine  different  colors  or  shades.  The  num- 
ber of  rows  also  differed,  and  the  size  and  shape  of 
ear. 

In  habits  of  growth,  some  varieties  of  com  bear  the 
ears  on  thcTiodes  quite  low  down,  otlicrs  on  the  higher 
nodes;  but  no  variety,  so  far  as  numerous  observa- 
tions extend,  bears  ears  on  the  five  upi)er  nodes  of 
the  plant.  Yet  in  individual  variations  a  perfectly 
husked  ear  is  bonie  on  the  first  node  from  the  tassel: 
and  even  four  wcli-husked  ears  have  been  found 
borne  grouped  around  this  first  node. 

While,  normally,  ears  are  produced  from  the  axil  of 
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tli»  loaf  (i.e.,  are  axillary  branches),  yet  in  individual 
vari:ilion3  a  branch  may  occur  in  tins  situation,  and 
onn  or  more  pars  be  borne  upon  this  branch,  one  ear 
being  terminal. 

Thi'  tassel  may  be  traosfonned  Into  groups  of  e;irs, 
ihc  whole  character  of  the  lussel  l>eing  occasi'juuily 
cliani;ed  to  such  an  extent  that  the  pIslilLite  f)oweri> 
l^replace  the  slamin,ttt3.  The  bearing  of  a  few  grains 
npon  the  tassel  is  hy  no  means  an  unfrequent  riccur- 
rence.  In  the  case  of  the  tassel  bearing  many  grains, 
there  is  a  tendency  in  the  upper  leaf  to  curve  upward 
«nd  form  a  husk,  and  in  cases  a  fair  protection  is  thus 
iBecured. 

On  the  iither  h.ind,  tlie  lennina!  portion  of  ilie  nor- 

aally  situated  ear  may  bi'  extended   so  as  (o  form  a 

'  tassel  which  bears  stamiuatu  lluwers.     In  rare  cases 

we  have  a  normal  appearance  of  ear  for  several  inches, 

then  a  tew  inches  of  staminate  flowers,  and  at  the 

(end  a  good  ear  again;  the  two  perfectly  formed  ears 

[being  connocteil  as  if  by  a  section  of  a  tossel-stem, 

|»nd  forming  a  structure  protected  by  a  common  husk. 

rSlaminate  tlowers  are  also  occasionally  produced  on 

^Ihe  rachis,  along  witli  the  normal  pistillate  flowers: 

and  I  have  even  observed  hermaphrodite  flowers,  — 

in  one  case  on  the  cob,  and  in  Iwo  cases  on  the  tassel. 

In  cases,  also,  the  o.»rs  are  branched;   the  br-inches 

lltarting  from  tin?  base,  or  from  the  middle  or  terminal 

"portion  of  the  ear.     In  the  tassel  we  (juite  freoueiilly 

find  ears  crowded  together  through  partial  coalescing 

of  the  branches,  so  ag  to  form  a  corolla,  or  cup,  from 

whicli  the  main  stem  of  the  tassel  emerges;  and,  in 

their  normal  situation,  ears  are  oecaslonally  so  crowd- 

I  ed,  through  branching,  as  to  form  a  sort  of  bouquet. 

The  tip  of  the  ear  may  .ilso  divide  intt)  many  smaller 

lortions,  forming  the  appearance    of    a  tassel-like 

bunch  of  cobs  terminating  the  grain-covered  portion. 

Tlie  rows  of  corn  are  always  even-numbered,  but 

tmay  vary  from  8  to  32  in  varieties,  and.  in  individual 

lapecimiins,  from  4  to  48.     In  two  ears  from  the  same 

•talk  the  number  of  rows  may  vary;  the  length  of 

ear,  from  2  to  la  inches  in  varieties,  and  In  individ- 

nal  variations  perfect  ears  may  be  found  from  I  to 

16  inches  in  length.     The  kernels  ore  occasionally 

arranged  upon  the  cob  In  a  spiral.    The  siie  of  the 

•ain  is  also  subject  to  great  variation.     In  our  col- 

ctlon,  normal  kernels  of  a  variety  called  '  miniature ' 

nize  weighed  one-half  a  grain,  while  normal  ker- 

Ihels  of  a  variety  known  as  '  Benton  dent '  weighed 

TS  eraing. 

The  shape  of  the  grain  is  very  varied.     It  may  be 

longer  than  broad,  or  broader  than  long,  varying  from 

roTBl  to  shoe-(ieg  form  in  flat  and  spherical  variations; 

Bbe  upper  surface  rounded,  or  flattened,  or  pointed, 

M>r dented.    The  dent  may  be  a  central  depression,  as  a 

notch,  or  a  crease,  or  irregular.     A  cross-section  is  in 

some  varieties  square,  in  others  rectangular,  in  others 

round,  In  others  oval,  in  still  others  irregular.     The 

structure  may  bo  all  farinaceous,  as  in  the  Tuscarora; 

or  semi-transparent  and  hardened,  as  in  sweet-coms; 

[or  hard  ami   homy,  as   in   the  pop-corns;  or  partly 

fariniiceous  and   partly  corneous,  as  in  the  common 

flints  .-ind  dents.     The  chit  also  varies  in  length  in 

the  varic?tle8,  and  in  the  form  of  the  deprt>»sioti  in 

LVhich  it  lies:  and  the  ixidicle  of  the  grain  may  appear 

Ttrongly  marked,  as  in  the  •p<Ml-corn.' 

In    gtjrminaliiin,    ocoa*ion.illy    twin-embryos    are 

formed,  ami  in  one  case  we  have  noted  three.     The 

OOts  may  emerge  from  the  base  of,  or  maycrowil  off, 

be  caulicle,  and  ai>pear  from   the  underside,  or,  in 

les,  miiy  emerge  from  the  caulicle  at  apparently  any 

riint,     trom   tlin   first  node  they  almost  invaiHably 

merge.     We  thus  seem  to  hare  a  double  system  of 

'root*,  —  the  tap-rout,  emerging  from  the  base;  and  the 


fibrous  roots,  which  emerge  from  the  sides  of  the 
caulicle.  In  exceptioiml  cases  the  tap-root  seems  sap- 
pressed  and  the  fibrous  roots  ot  the  monocotyledon 
appear  in  Its  stead. 

After  the  corn-kernel  has  germinated,  it  may  be 
thoroughly  dried,  itiid  will  then  start  anew  when 
planted.  The  plumule  retains  its  life  while  new  roots 
are  formed,  or  exceptionally  the  descending  axis  re- 
tains its  life,  anil  n-news  its  growth.  This  we  have  re- 
peated to  the  fifth  germination,  with  intervals  of  one 
week's  dryitig  between  genninatioiu*.  In  one  instance 
of  variation  a  twiii-<^mbryo  sent  up  two  cotyledons, 
one  of  wliifli  afterwards  developed  irjto  a  leaf.  This 
was  the  only  raise  among  many  hundreds  of  observa- 
tions. E.   LkVVIS  STUnTKVAST,  IHrectOT. 

March  13,  1S83. 

University  of  OiDcinnatJ. 

Laboratory  notes. — Several  investigations,  con- 
ducted under  the  direction  of  Prof.  F.  W.  Clarke, 
are  far  enough  along  to  warrant  preliminary  notices. 

The  phosphides  of  platinum  have  been  prepared  by 
O.  T.  Joslin.  When  phosphorus  is  thrown  upon 
white-hot  platinum,  fusion  takes  place,  and  a  brittle, 
silver-white  button  of  Pt,P,  is  obtained.  This, 
treated  with  hot  aqua  regia  for  at  leitst  forty  hours, 
only  partly  dissolves.  The  soluble  portion  agrees 
sharply  with  the  formula  Pt^P^,  and  PiP  remains 
absolutely  insoluble.  By  long  roasting  in  a  muffle, 
the  original  Pt,P,  is  rwluced  to  Pt.P.  The  Pt,P, 
is  probably  identical  with  the  phosphide  described  by 
Schrotter  as  Pt  P,. 

The  tartrates  of  antimony  are  being  studied  by 
Mr.  C.  S.  Kvans,  and  one  set  of  resnits  is  complete. 
When  alcohol  is  ailded  to  a  solution  of  8bjO ,  in  a<)ue- 
ous  tartaric  acid,  a  white  precipitate  is  formed,  con- 
cerning which  earlier  experimenters  differ.  We  now 
find,  that  at  least  three  distinct  compounds  may  be 
thus  produced,  as  follows:  when  there  is  a  large  ex- 
cess of  tartaric  acid,  the  neutral  salt  Sb,  (C',HiO«)]. 
0H,O  Is  thrown  down.  With  a  slight  excess  of  acid, 
Sb,  (C.HjOft),  O.  «  H,0  Is  proiiuced.  The  third 
compound  should  be  Sb,  |<',H(U„)Oj,  and  is  said 
to  have  been  descrlbwl  liy  Benceilus.  We  have  ob- 
tained a  cotn|)ound  approximating  to  this  formula, 
but  it  was  not  absolutely  pure.  All  three  salts  may 
be  regarded  as  derived  from  SbtUj  by  successive 
replacements  of  one,  two,  ami  three  atoms  of  oxygen 
byC.H.O,. 

The  specific  gravity  of  cadmium  iodide  is  given,  on 
B6deker's  outhority.  as  4.570.  Mr.  E.  .\.  Kebler, 
assisted  by  Mr.  E.  Twitchell,  has  prepare<l  the  com- 
pound in  a  variety  of  ways;  and  we  find  that  two 
distinct  modifications  exist.  The  normal  Cd  I,  has 
a  specifir  gravity  of  ri.O  to  6.7,  and  is  very  stable: 
Uie  otiier  ranges  from  4.6  to  4.7,  is  deliquescent,  and 
decidedly  unsUibie.  The  conditions  governing  the 
fonnation  of  the  latter  have  yet  to  be  made  out.  The 
normal  salt  represents  union  of  cadmium  and  iodine 
without  change  of  volume. 


NOTES  AND  NEWS. 

—  The  lecture  season  at  tt>e  Lowell  institute  In  Bus- 
ton  is  drawing  to  a  close.  So  far  back  as  most  of  us 
can  rememlier,  the  institute  has  annually  tempted 
some  dlstinguislied  scientific  Englishman  or  other 
European  to  lecture  to  Boston  audiences,  and  Iiaa 
done,  perhaps,  as  much  as  any  other  establishment  in 
the  country  to  elevate  the  scientific  standard.  This 
year  an  unusual  variety  has  been  offered,  and  the  an- 
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dienceo  have  been  large  anil  attentive,  llie  courses 
were  opened  toward  tlio  end  of  October  with  six  lec- 
tures by  Dr.  Willinm  B.  Carpenter  o{  London,  on  the 
Physical  geography  of  the  deep  sea,  in  which  he 
treated  ituccessively  of  the  oceanic  basin  generally, 
Ihenoal  significance  of  oceanic  water,  action  of  prev- 
alent winds  on  the  ocean-surface  producing  horizon- 
tal circulation,  pliysioni  conditions  of  inland  seas, 
animal  life  of  the  deep  sea,  and  land  and  sea  In  geo- 
logical time.  This  was  followed  by  a  second  course 
of  six  lectures  by  the  same  on  Human  automatism. 
The  question  was  stated  in  the  first  lecture,  and  was 
followed  by  a  discnssion  of  congenital  or  primary 
automatism,  secondary  or  acquired  niitnmalism,  auto- 
matism in  intellectual  action,  of  the  motive  powers, 
.ind  in  morals. 

On  alternate  evenings  during  the  progress  of  these 
courses.  Dr.  George  L.  Goodale  of  Harvard  university 
gave  twelve  lectures  on  Physiological  and  geographi- 
cal botany :  an  outline  sketch  of  some  of  the  relations 
of  plants  to  their  surroundings.  These  series  were 
followed  by  a  course  of  si.T  lectures  on  Motion  and 
matter,  by  Professor  Thomas  C.  Mendenhall  of  the 
Ohio  state  university,  beginning  Dec.  4;  by  twelve 
lectures  on  the  Philippine  Islands,  with  sketches  of 
Panama,  Japan,  China,  Singapore,  Ceylon,  the  Red 
Sea,  and  the  Mediterranean  volcanoes,  by  Dr.  Sam- 
uel Kueelnnd  of  New  York,  on  Dec.  12  and  follow- 
ing days.  Three  lectures  on  Storms  were  given  by 
Mr.  W,  M.  Davis  of  HarvanI  university,  beginning 
Jan.  8;  two  on  the  Jolly-fishes,  by  Dr.  J.  Walter 
Fewkes  of  the  Museum  of  comparative  zoology,  on 
Jan.  23  and  26.  On  Jan.  23,  Profejisor  Samuel  P. 
Lnnglev  of  the  Allegheny  observatory  began  a  series 
of  twelve  lectures  on  the  Sun  and  stars.  Profes.sor 
James  T.  Bixby  of  the  Meadville  theological  school  is 
about  finishing  a  couree  of  twelve  lectures  on  the 
Inductive  pliilosophy  of  religion;  and  Mr.  F.  W. 
Putnam  of  the  Peabwly  museum  l>cgan,  March  iS, 
his  current  course  of  six  lectures  —  the  last,  we  l)e- 
lleve,  for  the  season  —  on  American  archeoingj-.  The 
topics  of  the  several  lectures  in  this  last  course  are, 
1°.  Ancient  mounds,  earthworks,  and  fortifications  in 
the  United  States;  2°.  Explorations  of  ancient  towns; 
8".  Stone  graves  of  the  Cumberland  valley,  and  their 
contents;  4°.  Ancient  potter>-;  '>°.  Aluir-moundsanil 
their  contents;  (t°.  Burial  customs,  and  the  arts  of 
the  ancient  Peruvians. 

—  The  meeting  of  the  International  oommission  on 
the  geological  map  of  Europe  was  held  at  Foix  last 
September.  The  commission  consists  of  two  coramil- 
tees,  —  one  on  the  map,  and  one  on  nomenclature. 
The  former  is  composed  of  Messrs.  Beyrich  and  Han- 
checorne  (directors  having  but  one  vote),  Daubr^e, 
Giordano,  De  Moeiler,  Mojslsovics,  and  Topley.  At 
the  last  meeting,  Messrs.  Daubr^e,  Mojsisovicg,  and 
Topley  were  absent.  The  Austrian  and  German  geolo- 
gists have  agreed  to  form  only  oixa  commission  for  the 


execution  of  the  geological  work  of  central  Europe. 
A  scale  of  the  sedimentary  fonnations,  adopted  by 
Austrian  and  German  geologists,  was  accepted  as  a 
provisional  basts  for  discussion.  The  commisgloa 
voted  unanimously  to  adopt  the  proposition  of  Mr. 
Neumayer  to  appoint  a  committee  to  compile  a  pal»- 
ontologlcai  nomenclator.  Much  difhculty,  however, 
seems  to  have  arisen  in  coming  to  a  general  under- 
standing about  this  nomenclature.  The  length  of 
time  required  for  the  publication  of  the  map  will 
probably  exceed  the  limit  of  six  years.  Some  of  the 
geographical  sheets  are  already  engraved,  and  a  num- 
ber of  others  are  drawn.  Assent  to  the  subscriptlong 
deraandeil  had  not  yet  been  rei.'elved  from  France, 
Spain,  Scandinavia,  Germany,  and  Denmark.  The 
last  meeting  of  the  commission  previous  to  the  Berlin 
congress  of  1884  will  be  held  at  Zurich,  probably  In 
August.  The  general  price  of  tlie  map  will  be  125 
francs  to  tlie  public,  100  francs  to  the  subscribing 
governments. 

—  The  Smithsonian  institution,  in  co-operation  with 
the  Biological  society  of  Washington,  is  making  an 
effort  to  procure  full  statistics  with  regard  to  the  trees, 
shrubs,  and  herbaceous  plants  growing  in  the  public 
grounds  of  the  city  and  suburbs,  in  order  to  trace 
the  change,*  which  have  takiMi  pla<-i'  in  tree-planting 
in  this  district,  it  is  desirable  to  learn  what  kinds 
were  grown  here  soon  after  the  permanent  establish- 
ment  of  the  government  in  Washington  in  1800,  and 
where  specimens  of  these  can  now  be  examined.  In- 
formation is  wished  for  as  to  any  rare  or  remarkable 
trees  known  to  have  stood  in  the  public  grounds,  but 
removed  during  the  extension  of  public  buildings  or 
other  improvcment.i,  or  of  trees  of  great  size  or  age, 
or  remaikabie  for  their  connection  witli  public  events. 

—  Dr.  J.  C.  Houzcau,  director  of  tlie  Itoyal  obser- 
vatory at  Brussels,  has  returned  to  Belgium  from  his 
expedition  to  the  United  States  to  observe  the  trunalt 
of  Venus,  and,  having  obtained  leave  from  his  gov- 
ernment, will  spend  the  remainder  of  the  winter 
season  at  Cannes.  Tlie  king  of  Belgium  is  anxious 
to  have  the  observatory  transferred  to  I.acken,  to  an 
eligible  site  in  the  vicinity  of  his  castle:  but  as  yet  the 
removal  is  not  definitely  decided  upon.  A  temporary 
shed  has  been  erected  for  the  new  meridian-<-ircle 
made  by  the  Kepsolds. 

—  According  to  Nature.  Marcii  8,  the  mathemati- 
cal papers  and  memoirs  of  the  late  Professor  Henry 
J.  S.  Smith  of  Oxford  are  to  be  collected  and  pub- 
lished in  two  quarto  volumes  by  the  press  of  his  own 
university.  Miss  Smith  will  contribute  a  biological 
introduction;  and  the  general  editorship  of  the  work, 
which  will  include  a  considerable  quantity  of  hith- 
erto unpublished  material,  will  be  intrusted  to  Mr. 
J.  W.  L.  Glaisher. 

— Eugene  G.  Blackford  Issues  a  most  attractive 
invitation  to  witness  llie  'display'  of  brook-trout  he 
will  make  at  his  stalls  in  Pulton  Mmkpt,  NVw  York, 
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April  2,  at  the  'opening  of  Ui«  tront-soMoii,  I8i^,' 
wlicn  "examples  of  fish-culture  from  till  the  leading 
fisb-cnlturisls  antl  fish-cominissloners  of  tlio  United 
States  will  be  displayed."  The  folded  card  of  invitn- 
tion  is  printed  in  colors  by  Armstrong  A  Co.  of 
Boston,  and  represents  a  trout-brook  and  flshing- 
parapbernalia  on  one  page,  while  the  opposite  repro- 
duves  an  admirable  sketch  of  swimming  trout  hy 
Beard.    Tlie  whole  is  dune  in  ndmirnble  taste. 

—  The  fifth  annual  meeting  of  the  Sanitary  council 
of  the  Mississippi  valley  will  be  held  at  Jackson, 
Miss.,  April  3.  Dr.  John  H.  Itauch,  secretary  of  the 
Illinois  state  board  of  health,  Is  secretary  of  the 
executive  committee. 

—  Tlie  finished  portion  of  the  new  chemical  lab- 
oratory for  Phillips  academy,  Andover,  Mass.,  was 
ftsl  occupied  by  the  class  in  analytical  chemistry 
March  h.    ¥ot  want  of  funds,  only  the  east  wing  has 

t.»8  yet  been  built.    The  estimated  cost  of  the  whole 
f  b  $20,fKJ0. 

—  A  despatch  from  London,  dated  March  21,  states 
that  an  eruption  of  Etna  has  occurred,  accompanied 
by  an  earthquake,  overthrowing  several  houses,  and 
rikuslng  o  panic  in  the  vicinity.  A  despatch  from 
Catania,  two  days  later,  report*  eleven  fissures  in  the 
mountain,  and  the  central  opening  as  active,  but  adds 
that  there  is  no  discharge  of  lava.  Rome  telegrams 
of  the  2.5tb,  however,  sute  thai  the  eruption  Is  un- 
important and  apparently  subsiding. 

^e  are  glad  to  aid  in  calling  attention  to  the 

JAnociation  for  the  preservation  of  the  scenery  of 
[  Jllagara  Falls,  formed  in  New  York  with  the  support 
Lot  Messrs.  G.  Vf.  Curtis.  U.  Potter,  Ch.  Lanier,  J.  H. 
LBobb,  and  many  others,  for  the  purpose  of  securing 
[atate  assistance  in  rescuing  the  neighborhood  of  the 
[fitlls  from  unsightly  surroundings.    Through  the  el- 
;  forts  of  this  association,  a  hill  has  just  passed  the 
[•H^ew-York  Assembly,  authorizing  the  appointment  of 
Icommlssioners  to  survey  the  lands  about  Niagara, 
l»nd  report  to  the  next  legislature.   The  bill  bos  still  to 
f  pass  the  senate,  and  receive  the  governor's  approval. 
I  Membership  in  the  association  may  be  obtained  by 
a  subscription  of  ten  dollars;  and  smaller  contribu- 
tions will  be  aci%plablc,  as  a  considerable  expense 
is  Incurred  in  keeping  the  matter  before  the  public. 
The  secretary  is  Kev.  .1.  B.  Harrison,  P.O.  box  105, 
New  York;  treasurer,  Ch.  Lanier,  Esq.,  comer  Nas- 
•an  and  Cedar  .Streets,  New  York.     Dr.  V.  Y.  Bow- 
ditcb,  113  Boylston  Street,  Boston,  will  forward  »ub- 
■criptions  from  New  England. 

—  The  treasurer  of  the  Balfour  memorial  fund  ac- 
knowledges the  following  subscriptions  :  Joseph  Le- 
Coute,  University  of  California,  $5;  J.  G.  Scott, 
principal  State  normal  school,  Westfleld,  Maas.,  $6; 
Samuel  Gorman,  Harvard  University,  $3;  Walter 
Faxon,  Harvard  University,  $5;  A.  H.  Tuttle,  SUte 
Uoiverslty,  Columbus,  <).,  $20;  previously  acknowl- 

.edged,«3»5. 


—  Two  correspondents  of  the  Scientific  AmeHcan, 
March  17,  give  accounts  of  curious  snowballs  formed 
by  llie  wind  blowing  over  the  surface  of  loose  »now. 
The  snow  was  formed  into  cylinders,  with  conical 
cavities  at  each  end,  nearly  meeting  In  the  centre, 
resembling  rolls  of  cotton-batting.  The  fields  are 
described  as  covered  with  rolls  from  the  size  of  an  egg 
up  to  twenty  inches  In  diameter  and  forty  in  length, 

—  It  is  proposed  to  close  the  gap  at  the  Delaware 
Breakwater  with  a  concrete  superstructure,  resting 
upon  a.  granite  rii>-rap  foundation.  This  Is  necessi- 
tated by  the  deterioration  of  the  harbor  from  a  marked 
decrease  in  depth.  A(  the  meeting  of  the  PlUladelphia 
engineers'  club,  Feb.  17,  Mr.  J.  M.  Stewart  described 
the  plans  for  the  improvement. 

—  Professor  Thomas  H.  Huxley  of  London  was 
elected  a  foreign  honorary  member  of  tbe  American 
academy  of  arts  and  sciences  at  its  last  meeting, 
March  14,  in  place  of  the  late  Professor  BischoS; 
and  Dr.  Johann  F.  J.  Schmidt  of  Athens,  In  the  place 
of  the  late  Professor  Plantamour. 

—  John  Burroughs  writer  charmingly  and  truth- 
fully of  '  Signs  and  seasons,'  in  the  March  Century. 

—  At  the  meeting  of  tbe  Appalachian  mountain 
club,  March  14,  Prof.  E.  C.  Pickering  read  a  paper  on 
mountain  observatories,  and  Mr.  A.  £.  Scott  one  on 
the  exploration  of  the  Twin  Mountain  range. 

—  Tbe  forty-third  regular  meeting  of  the  Biological 
society  of  Washington  was  held  March  10.  Mr.  Or- 
viile  A.  Derby  communicated  some  biological  notes 
from  Brazil.  Mr.  William  T.  Homaday  spoke  on  the 
mental  capacity  of  the  elephant,  and  Mr.  Newton  P. 
Scudder  on  the  length  of  the  hatching-period  of  the 
domestic  fowl.  Specimens  illustrating  giant  clama 
of  the  Pacific  were  exhibited  by  Lieut.  Francis  Win- 
slow,  U.S.N. ;  accidents  to  animals,  by  Mr.  F.  A. 
Lucas ;  sections  of  hermaphroditic  oysters,  by  Mr.  J, 
A.  Ryder;  fossil  ship-worms,  by  Dr.  C.  A.  White; 
and  microscopic  sections  of  supposed  coal,  by  Mr. 
George  P.  Merrill. 

—  At  the  meeting  of  the  Boston  society  of  natural 
history,  March  21,  Prof.  S.  P.  Sharpies  gave  an  ac- 
count of  a  visit  to  Turk's  Island,  and  Mr.  S.  Gorman 
made  some  remarks  on  fossil  horses. 

—  The  Field  naturalists'  club  of  Ottawa  held  their 
fifth  toirie  on  Friday,  March  10.  Mr.  W.  P.  Lett 
read  a  paper  on  tbe  ducks  resorting  to  the  neighbor- 
ing waters,  and  gave  most  interesting  ond  valuable 
descriptions  of  their  habits  ond  food,  —  the  result  of 
many  years'  experience  as  o  sportsman  and  observer 
of  nature.  Mounted  specimens  of  the  various  ducks 
were  exhibited.  Dr.  Small  reod  tbe  report  of  tbe 
botanical  branch  of  the  club  on  the  work  of  the  pre- 
ceding season.  It  showed  that  twenty-five  species  of 
plonts  bod  been  odded  to  tbe  lists  olreody  published, 
and  gave  many  interesting  facts  concerning  the  occur- 
rence of  these  and  other  rare  species.  Several  ex- 
quisite paintings  of  rare  plants  were  mode  for  the 
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occasion  by  Mrs.  Cliambcrlin.  Mr.  W.  II.  HurrinRlon 
read  tiie  report  of  the  ciitoraological  brancli.  liidl- 
CBting  llir  work  so  fur  nccomi'lisbed  In  the  »tuily  of 
tbe  Ottnwa  fauna,  and  tbe  amount  Umt  nrould  «tlll 
be  required  to  develop  a  knowledge  of  the  various 
orders.  The  report  referred  to  some  rare  g|wcirs, 
and  to  others  which  hod  b<-eu  unusually  abundant 
or  ilostructlve.  \  case  spfclnlly  prepared  sliowed 
tnany  of  the  Insects  mentioned,  with  Inliels  giving 
Kcleiilific  and  common  names,  and  fond-plants.  Some 
disciis'.Ion  followed  the  lecture  and  reports;  and  a 
vote  of  thiinks  was  tendered  to  the  lecturer  for  his 
valuahle  paper. 

—  The  electrical  exhibition  at  Caen.  France,  will 
open  May  15.  The  l>oAri1  in  charge  consists  of  Count 
du  Monoel,  honorary  preKidcnt ;  MM.  Borcux.  Bou- 
tanl,  Lecomu,  Rabut,  Professor  Neyreneuf,  M. 
Bcrjot,  pere,  MM.  Bonmier  and  Verleni!.  .\ny 
applications  for  space  should  be  addressed  to  the 
mayor  of  Caen,  who  is  also  a  member  of  the  board. 

—  A  paper  on  Our  coal  interests,  re.vl  liy  P.  W. 
Sheafer  at  tlie  annual  meeting  of  the  Mining  insti- 
tute of  Hunnsylvuuia,  held  at  Shenandoah,  Jan. 
87,  has  licen  printed  In  full  In  tbe  Mining  herald  of 
that  place  for  Feb.  24. 

—  The  ScienHflc  American  gupplemeiit  for  March 
17  contains  a  long  article  by  L.  P.  Grat.-icap,  on  the 
American  museum  of  natural  history  in  Central 
Park,  New  York. 

—  The  second  report  on  the  Peter  Redpath  museum 
of  McGill  university,  jtist  issued,  contains  several 
papers  by  Principal  Dawson,  noticing  important  dona- 
tions, and  describing  new  and  interesting  specimens: 
one  on  a  whale  from  the  Saxicava  gravel,  near.Smilli's 
Falls,  Ontario,  420  feet  above  the  St.  Lawrence ;  an- 
other on  miscellaneous  carboniferous  fossils  from  the 
eastern  provinces;  and  a  third  on  graptolltes  of  the 
Quebec  group. 

—  Telegrams  to  the  daily  press  annouuce  that  the 
scientific  expedition  sent  out  by  the  Unlte<l-State8 
government,  under  tbe  charge  of  Prof.  Edward  S. 
Holden,  to  observe  the  coming  eclipse  of  the  sun 
at  the  Caroline  Islands,  reached  Lima,  Peru.  In  good 
health,  and  had  just  sailed  thence  in  the  U.  S. 
sloop-of-war  Hartford  for  their  destination. 

—  Dr.  Paul  Topinard  took  occasion,  at  one  of  his 
last  spring's  course  of  lectures  at  the  school  of  au- 
thropology  In  Paris,  to  sum  up  the  labors  of  Count 
George  Louis  LeClerc  Button  [1707-1788]  as  a  stu- 
dent of  the  natural  history  of  man,  considering  him 
"as  the  chief  of  the  new  school  whicli  prfKluced 
Ktienne  Geoffroy  Saint-IIilalre,  and  the  precursor  of 
Lamarck  and  Darwin."  — "  He  was  not  only  the 
precursor  of  Lamarck,  but  his  inspircr." 

—  In  our  Siiniinary.  paragraph  372,  for  '  Rurlch- 
nltes,'  read  '  Ruslchnitei,'  and  for 'Traena,' 'Frae- 
na.' 
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DISTRIBUTION  OF  PUBLIC  DOCUMENTS. 
•  Tub  report  reganling  the  publication  and 
diBtrihution  of  public  documents,  prepared  by 
a  special  committee  of  experts,  Messrs.  Ames, 
Spofford,  and  Baird,  and  recently  issued  from 
the  (joverimieut  printing-office,  is  the  fmit  of 
one  of  those  spasms  of  \-irtue  that  is  apt  to 
overtake  siicndthrilts.  individual  or  corjwrate. 
at  the  end  of  a  period  of  i)eculiarl_v  unreasona- 
ble waste  and  folly.  In  anj-  well-managed 
jovernment,  the  conditions  which  this  report 
Khows  to  exist  would  bo  a  matter  for  chagrin 
and  for  immediate  remedy ;  but,  as  the  reme- 
diable waste  probably  docs  not  exceed  a  mil- 
lion of  dollars  at  the  most,  it  will  be  pcrlmps 
too  trifling  an  enl  for  attention. 

Tlie  committee  report,  that  they  "are  very 
deeply  impressed  with  the  number  of  documents 
printed  by  authority  of  Congress,  aggregating, 
for  the  forty-sixth  Congress,  •2.324,234,  and, 
for  the  firet  session  of  the  forty-seventh  Con- 
gress, l,3r»4, 947.  .  .  .  Thcj' are  no  less  deeply 
imfiressed  with  the  lack  of  system  and  economy 
in  the  distribution  of  these  documents.  .  .  . 
Under  the  practice  now  prevailing,  nearly  all 
documents,  whatever  may  be  their  cost  and 
value,  are  distributed  by  from  two  to  four  agen- 
cies, each  in  ignorance  of  what  the  others  are 
doing." 

They  recommend  a  single  agency  for  all  the 
distribution,  that  the  public  libraries  have  the 
first  care,  and  that  discretion  be  shown  in 
the  choice  of  libraries  which  arc  to  receive  the 
ftiU  sets  of  congressional  documents.  They 
print  twenty-four  p.-igcs  of  tables,  giving,  in 
fine  type,  a  list  of  the  'documents'  printed  by 
the  forty-sixth  Congress.  —  a  wonderful  list, 
in  which  the  transit  of  Vemis  comes  against 
the  Fitz  John  I'orter  case,  and  the  eulogies  on 
Z.  ('handler  succeed  the  nautical  almanac. 
Congress  assumed  that  twelve  thousand  per- 
sons ncede<1  to  hear  what  Congress  said  on  the 
death  of  the  above-named  statesman,  while  onl}- 
half  that  number  needed  information  on  the 
chincii-liug  ;  three  thousand  required  informa- 
tion on  tiic  (lags  of  maritime  nations,  while  only 
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twelve  hundred  wantetl  the  third  volume  of  the 
geological  survey. 

The  number  of  scientific  books  is  surprising. 
There  are  about  fifty  volumes  upon  such  topics, 
not  including  reports  that  are  partly  scientific, 
nor  the  census  publications,  many  of  which 
should  be  placed  in  this  category. 

One  of  the  results  of  tliis  deluge  of  free 
scientific  books  is,  that  any  private  publication 
of  works  of  this  nature  is  well  nigh  im[)Os9ible  in 
this  country.  Oiu'  people  have  been  brought 
to  the  state  of  mind  where  they  assume  that  any 
large,  well-printed,  elaborately  illu.strfitcd  work 
was,  of  course,  made  to  Ik;  given  aw.<jy. 

There  are  good  reasons  for  the  publication 
of  most  of  the  public  scientific  works.  Many 
of  them  are  an  honor  to  the  government,  and  of 
great  value  to  science  ;  but  the  system  of  dis- 
tribution has  lM;en  to  the  last  degree  absurd, 
and  not  a  little  damaging  to  the  best  interests 
of  scientific  men.  The  publication  of  this  docu- 
ment, and  the  recent  action  of  Congress,  are 
steps  tow.'irds  the  reform  of  the  evil.  If  the 
government  will  heed  the  sagacious  recommen- 
dations of  their  committee,  the  worst  of  these 
e\'il8  will  be  cured. 


THE  VARIATION  OF  TEMPERATURE 
UNDER  CONDITIONS  PRESUMABLY 
THE  SAME. 

In  all  comparisons  of  standards  of  length, 
the  accurate  ascertainment  of  the  temperature 
is  a  matter  of  the  utmost  iniiKjrtaucc.  A  neg- 
lect of  proper  pret^autious  in  regard  to  this 
jK)int  will  frequently,  if  not  generally,  intro- 
duce greater  imcort-ainty  into  the  results  than 
all  other  sources  of  error  combined.  The  im- 
|X)rlance  of  knowing  the  teni[)crature  will 
be  re.idily  admitted  by  all,  but  the  difficulty 
of  ascertaining  it  is  by  no  means  fully  a[ipre- 
ciatcd.  The  writer  has  himself  seen  costly 
ijud  elaborate  comparators  which  were  used 
in  the  oikju  air  of  a  room  without  an}-  provis- 
ion for  protecting  the  bars  luider  comparison 
from  the  influence  of  heat  radiated  from  the 
observer's  bo<ly.  He  has  also  read  letters  of 
persons  whose  ideas  of  accuracy  were  far  be- 
yond their  ability  to  achieve,  and  who  wished 
for  the  sUmdanls  they  would  send  for  compari- 
son a  itrtiiiemcnt  of  dett-rnii nation  thai  would 
be  instantly  I'jst  in  the  uncertainty  of  the  tem- 
perature under  the  conditions  to  which  they 
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would  lie  sulijecteti  in  iisc.  It  is  this  rlifflculty 
of  ncc'iii-ately  knowing  the  temiKTature,  that 
lias  lifinanfle-d  the  expenditure  of  so  nuich  time, 
tah'iit,  and  money,  in  tlio  construction  of  com- 
inmsaling  bars  for  base  measurement.  Were 
it   jxissible  for  a   thermometer   to    a<'eur;itely 
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rt^ister  the  temiK-rature  of  a  metallic  bar 
beside  which  it  was  laid,  a  simple  rod  or  bar 
would  form  the  most  accurate  base-measuring 
apparatus,  as  there  would  be  no  risk  of  any 
parts  getting  out  of  order. 

In  the  comparisons  upon  which  he  has  been 
engaged  in  the  Bureau  of  U.  S.  standard 
weights  and  measures,  the  writer  has  had 
freipient  occasion  to  notice  the  variations  of 
temperature  under  conditions  which  would 
ordinarily  be  presumeil  to  be  the  same  ;  and  he 
has  had  forcible  evidence  of  the  fact,  that  no 
matter  how  well  the  conditions  are  controlled, 
or  how  carefully  the  bars  may  be  protected, 
wo  i-an  never  rely  upon  two  bars  having  tlio 
same  temperature.  No  doubt  they  often  have 
the  same  temperature  ;  or,  when  a  difference 
exists,  its  effect  is  inappreciable.  Still,  there 
is  an  uncertainty  in  the  matter  which  can  be 
eliminated  only  by  a  careftil  inter- 
change of  relative  positions. 

A  marked  jihistration  of  what  is 
said  above  is  given  in  the  following 
case.  The  comparisons  were  made 
by  the  writer.  The  circinnstancos  of 
comparison  were  as  follows :  seven 
steel  end-metres  were  to  be  com- 
pared with  a  standard  metre.  The 
comparisons  were  made  in  a  room 
aV)out  -20x16  feet  in  size.  This 
room  was  at  the  north-east  corner  of 
the  building,  so  that  two  of  its  sides 
were  outer  walls,  They  were  about 
two  feet  thick.  The  room  was  be- 
low the  level  of  the  street  in  front, 
but  had  free  circulation  of  air  around 
the  outer  sides,  the  building  being 
separated  from  the  coal-vaults  in 
front  by  an  area  five  or  six  feet 
wide.  The-  comparator  was  parallel 
to  the  eastern  (longer)  side  of  the  room,  and 
about  three  feet  from  it.  The  doors  of  the 
room  were  kept  closed,  and  the  daily  range  of 
the  temperature  seldom  exceeded  three  degrees. 


Two  windows  in  the  eastern  wall  were  closed 
with  a  double  glass  sash  and  a  solid  wooden 
frame ;  and.  to  more  effectually  dose  tbctn 
against  passage  of  air,  heavy  manila  paper  was 
closely  pasted  over  tlie  entire  frames.  The 
eight  bars  were  6iipix>rted  on  rucks,  in  two 
groups  of  four  each,  on  botli  sides  of 
the  position  that  a  bar  would  have 
when  lying  between  the  abutting- 
screw  and  contact-slide  of  the  com- 
parator. As  the  bars  Lay  in  the 
rack,  they  were  about  three-quhrters 
of  an  inch  apart  from  centre  to 
centre.  The  extreme  bars  were  about 
seven  inches  apart.  The  .irrangement  is  shown 
in  Fig.  1. 

The  bed-plate  of  the  comparator  was  a 
framework  of  solid  wood  several  inches  thick. 
The  bars  and  comparator  were  covered  by  a 
framework  of  wood  and  heavy  plate-glasa. 
The  manipulation  of  the  bars  was  effected  by 
long  pliers  working  through  two  narrow  slits 
in  the  top  of  the  case.  As  an  extra  precau- 
tion, a  covering  of  heavy  paper  was  placed 
over  the  whole.  In  manipulating  the  bars,  the 
observer  stood  between  them  and  the  wall :  so 
that,  if  the  heat  from  his  body  succee<led  in 
penetrating  the  casing,  the  effect  would  tie  to 
diminish  the  variations  observed,  and  not  to 
increase  or  to  produce  them.  Numbering  the 
notches  in  the  rack  from  1  to  8,  the  former 
being  the  nearest  to  the  wall,  the  order  of  ar- 
rangement  and   change  was  as   follows:   the 
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standard  remained  constantly  in  No.  5 ;  after 
each  set  of  comparisons,  the  bar  in  No.  8  was 
put  in  No.  1 ;  each  other  bar  being  moved 
forward  one  space,  except  that  in  No.  4,  which 
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was  moved  to  No.  6.  Now,  it  will  be  seen  fVom 
the  comparisons,  that  the  induence  of  the  cold 
wall  was  such,  that  despite  the  care 
with  wiiich  the  bars  were  protected, 
aud  their  nearness  together,  each  one 
had  a  diU'erent  length  for  each  posi- 
tion that  it  occupied. 

Wiien  the  comparisons  had  con- 
tinned  for  two  or  three  days,  it  wiia 
seen  that  the  range  of  individual  re- 
sults was  greater  than  should  be  from 
mere  errors  of  comparison.  The  true 
cause  was  not,  however,  suspected 
until  the  set  had  been  completed  by 
running  the  bars  through  each  [posi- 
tion of  the  rack,  returning  to  the  ar- 
rangement with  wiiich  the  set  started. 
The  following  table  gives  the  relation 
of  the  standard  to  the  steel  metres, 
the  differences  being  expressed  in 
microns  (one  micron  equals  one- 
thousandth  of  a  millimetre) . 


The  variations  from  the  mean  are  magnified 
sixteen  hundred  times. 
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While  the  regularity  of  the  change  is   ap- 
parent in  this  table,  it  is  much  more  readily 


.  in  a  graphic  projection. 
in  Fig.  2. 


This  is  shown 
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In  this  diagram  the  vertical  lines  represent 
the  mean  values  ;  and  the  points  in  the  curves 
are  obtained  by  using  the  differences  from  the 
means  as  offsets  to  the  right  or  left,  for  posi- 
tive and  negative  differences.  The  greatest 
length  of  each  bar  is  found  when  the  bar  is 
farthest  from  the  outer  wall,  and  the  least  length 
when  nearest  it.  If  the  differences  be  shown 
graphically  in  par.'dlel  projection,  the  similarity 
of  the  curves  is  still  more  forcibly  shown.  This 
form  is  given  in  Fig.  3. 

That  the  variiitioii  of  temperature  within  so 
small  a  space  so  carefully  protected  should 
have  shown  so  marked  an  effect,  was  entirely 
uncxpeclt'd.  It  is  susceptible  of  inueh 
more  accurate  determination  through 
the  bars  themselves  than  by  the  nse  of 
tliermometers.  In  the  case  under 
consideration,  the  difference  between 
the  extreme  jjositions  corresponds  to 
a  ditl'erence  of  temperature  of  about 
0.7°  F. 

To  lessen  the  effect  of  the  influence 
of  the  outer  wall,  other  piers  were 
built  at  double  the  distance  from  the 
wall,  and  a  large  screen  was  placed 
between  the  comparator  and  the  wall. 
The  screen  was  made  of  a  framework 
of  woofl,  covere<i  on  each  side  with 
heavy  pa[)er.  Another  scries  of  ob- 
servations upon  the  same  burs  was 
then  be^un.  The  results  show  the 
same  influence  to  have  been  at  work ; 
but  the  effect  is  very  much  red  need .  A  graphio 
representation  is  given  in  Fig.  4. 
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This  illustrntion  prosents  in  a  forcible  mun- 
iior  llie  itn|iortiincc  of  giving  the  closest  at- 
teiiliun  to  tbc  protection  of  the 
standards,  whore  reflned  nccuracy 
is  sought.  The  influence  of  the 
heal  froiu  tlie  observer's  body  is 
frequently  less  than  that  of  other 
causes  against  which  protection  is 
snpjwscd  to  have  been  made. 
With  a  mieroineter  capable  of 
measuring  with  certaintj'  a  hun- 
dred-thousandth of  an  inch,  we 
can  repeat  observations  again  and 
again  with  a  range  not  exceeding 
this  amount,  and  yet  the  result 
will  ditfer  from  that  obtained  on 
another  day  by  a  quantity  several 
times  larger  than  the  extreme 
range  during  a  set  taken  all  at 
once.  Any  one  who  has  made 
careful  linear  or  other  eom])ari- 
sons  will  have  noticed  this.  The 
fact  that  the  bars,  while  subjected 
to  apparently  the  same  influences, 
arc  yet  ditferenlly  atlected,  is  ihf 
principal  cause  of  this  trouble ; 
and  the  only  way  of  eliminating 
the  effects  from  the  final  result  is 
to  so  change  and  alternate  the  bars  in  position 
as  that  the  disturbing  iutluences  mav  operate 
in  turn  on  the  one  or  llie  other  of  the  standarrls 
ander  consideration.  II.  W.  Blair. 


which  form  enlarged  ends  to  the  latter,  and 
are  marked  g.     In  Fig.  1!),  which  represents  a 


section  through  half  the  ring,  the  method  of 
attachment  and  of  coupling  up  is  clearly  shown. 
On  reference  to  Fig.  1 7,  it  will  be  seen  that  each 
armature  ring,  G,  is  built  up  of  sixteen  flat- 
tened! oval   bobbins.   H,  separated  fVom  one 


HISTORY  OF  THE  APPUCA  TJON  OP  THE 
ELECTRIC  LIGHT  TO  LIGHTING  THE 
COASTS  OF  FRANCE.^ 

V. 

It  only  remains  now  to  describe  the  de  Meri- 
tens  machine  to  complete  the  description  of  the 
electric  appliances  for  light-houses. 

M.  de  Aleritens  has  devised  several  types  of 
machines.  The  one  adapted  for  light-house 
purposes,  shown  in  Fig.  16,  has  the  permanent 
magnets  of  horseshoe  form  arranged  radially 
around  tlie  axis  in  a  precisely  similar  manner 
to  the  disposition  of  the  field-magnets  of  the 
old  Alliance  machine,  which  in  general  appear- 
ance it  at  first  sight  much  rcscmldes. 

Fig.  1 7  is  a  transverse  section  of  the  machine, 
and  Fig,  18  a  longitudinal  section  taken  through 
the  axis,  so  as  to  show,  in  both  views,  the 
armature  ring,  and  the  position  of  the  field- 
magnets  with  respect  to  it. 

Figs.  I'J,  20,  and  21  show  the  details  of  the 
armature  bobbins  marked  H,  the  iron  core- 
pieces,  A  A,   and  the  projecting   pole-pieces, 
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another  by  the  projecting  pole-pieces,  g ;  and 
around   each   ring  are   fixed,  radially  to  tho 
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frame   of  tbo   itinchine,   eight   very   powerful 
compound  i)erraanent  magnets,  each  composed 
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of  eight  laminae  of  steel.  The  distanee 
apart  of  the  two  limbs  of  each  magnet,  a.s 
well  as  the  distance  between  the  north 
pole  of  one  magnet  and  the  south  pole  of 
the  next,  is  precisely  equal  to  the  distance 
apart,  or  pitch  around  the  armature,  of 
the  |X)le-pieces  .and  the  coils.  The  details 
of  the  magnets,  and  their  mcth(}d  of  adjust- 
ment and  attachment,  arc  shown  in  Figs. 
22  and  23.  Each  magnet  is  built  up  of 
eight  laminae  of  stool,  each  ten  mm.  in 
thickness,  and  are  held  together  tightly  by 
the  bolts  and  nut«,  cd,  the  whole  being 
attached  to  the  brass  frames,  F,  which  are 
fixed  to  the  framing  of  the  machine  in 
r.adial  slides,  by  which  the  distance  from 
the  armature  ring  can  be   adjusted  with 


brought  together,  in  two  groups,  to  the  four 
brass  collecting-disks,  i.  which  are  mounted 
in  pairs  on  an  insulated  bush,  j,  fixed  to 
the  principal  shaft  of  the  machine.  The 
details  of  the  collecting-apparatus  are 
shown  in  Figs.  24,  25,  and  26.  Against 
the  disks,  i,  are  pressed,  by  means  of 
springs,  the  four  collecting  plates  or 
brushes,  K'  K',  which  are  in  metallic 
connection  with  the  attachment  screws, 
K  K.  of  which  there  are  two  pairs,  — 
one  at  each  end  of  the  machine  (as  shown 
in  Fig.  1«). 

The  constraction  of  the  armature  is 
verj'  interesting  and  ingenious.  Each  of 
the  induction  coils  shown  at  H  (Figs.  19, 
20,  and  21)  is  composed,  first,  of  a  flat 
spool  or  bobbin  of  the  form  marked  h,  and 
.  then  is  wound  in  a  lathe  with  insulated 
copper  wire  1.9  mm.  in  diameter,  and  of 
which  the  total  weight  in  the  whole  machine 
is  fi-om  120  to  130  ]>ound8.  The  iron 
cores  of  these  coils  are  built  up  of  eighty 
thicknesses  of  soft  sheet-iron  one   milli- 


rgreat  accuracj*.     The  total  weight  of  the  forty 
tnngnelii  (see  Fig.  IG)  is  about  one  ton. 
Tlie  currents  from  the  five  armatures  are 
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metre  in  thickness,  and  staro])cd  out  b^-  a 
machine.  The  coils  are  wound,  and  attached 
to  the  annature  wheel  by  a  set  of  bolts  marked 
e,  which  pass  through  the  projecting  lugs,  g,  of 
the  wheel,  and  through  the  cylindrical  hole 
formed  bj-  the  semi-cylindrical  grooves  in  the 
ends  of  the  iron  core-pieces  when  abutting  the 
one  against  the  other. 

The  coupling-up  of  the  annature  coils  is  one 
of  the  most  ingenious  features  of  the  machine  ; 
for,  as  the  magnets  are  arranged  around  the 
armature  in  such  a  wa^'  that,  in  the  rotation 
of  the  coils,  alternate  poles  are  presented  to 
any  one  bobbin,  it  follows,  that  if  the  bobbins 
were  numbered  1,  2,.3,  4,  etc.,  up  to  16,  the 
currents  induced  in  all  the  even-numbered  bob- 
bins would  be  in  one  direction,  and  in  all  the 
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odd  numbers  in  the  opposite;  and  it  would 
appear  nt  first  Right  that  these  coils  could  not 
be  coiinoctt'd  together  in  series  without  the 
one   set  of  currents    neutralizing   the   other. 


** 


X 
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Fio.  26. 


Fie.  20. 


But,  bv  connecting  the  ar- 
mature coils  together  in 
the  manner  shown  in  Fig. 
27  it  will  be  seen,  that,  al- 
though the  currents  gen- 
erated in  consecutive  coils 
are  op[)03ite  in  direction 
to  one  another,  vet  their 
combined  current  transmittwl  to  the  collecting- 
apparatus  is  in  the  same  direction. 

In  the  eark  part  of  this  article,  attention  was 
drawn  to  the  distinction  injlween  the  luminous 
and  geographical  range;  and,  in  all  the  instal- 
lations flescribed,  regard  has  only  been  paid 
to  the  increase  of  the  former,  the  latter  being 
neglected.  This  is  readily  explained  by  the 
necessity  there  was  of  giving  a  unit  to  the  new 
system  of  lighting  the  French  coasts.  There 
is,  however,  a  point  which  it  will  be  important 
to  consider,  and  which  may  serve  to  augment 
the  efflcienc}'  of  the  system.  In  days  of  heavy 
<fog,  when  the  luminous  range  is  considerably 
diminished,  this  diminution  would  be  much  less 
if  the  goographic.'d  range  conkl  bo  increased. 

A  rather  important  step  has  been  made  in 
this  direction  by  the  use  of  specially  constructed 

optical  ai)pa- 
ratus.  This 
apparatus  is 
furnished  on 
the  u  13  p  e  r 
part  with  a 
series  of  an- 
nular lenses, 
whose  effect  is  to  project  above  the  light  a  beam 
of  vertical  rays  extending  to  a  great  height. 
This  beam  illumines  either  the  clouds,  or  the 
vapor  which  fills  the  atmosphere,  and  is  even 
visible  in  clear  weather,  because  the  air  con- 
tains enough  particles,  both  solid  and  vapor- 
ous, to  allow  the  phenomenon  of  diffusion  to 
be  produced.  These  luminous  ravs  thus  pro- 
jected are  visible  to  quite  a  distance  even  in 
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foggy  nights,  and  the  geographical  range  is 
nolaiily  increased. 

The  first  application  of  this  sy-xtom.  which 
has  not  yet  been  adopte<l  in  France,  is  aliout 
to  be  made  in  the  Sea  of  Azof.  The  ships 
which  cross  this  sea  in  the  direction  of  Berdi- 
ansk  are  guided  to  their  [wiut  of  arrival  by  a 
light,  which,  in  the  actual  st^Ue  of  its  installa- 
tion,  could  not  be  seen  sulTlciently  far ;  and  it 
was  decided  to  appl}-  the  system  mentioned 
above.  The  apparatus  recently  constructe<l 
by  Messrs.  Sautter  and  Lemunnier  will  shortly 
Ix'  in.stalled,  and  then  the  efficacy  of  the  sya- 
teni  can  be  judged. 

The  exunipk'  thus  given  by  the  French  light- 
bouse  board  has  already  been  followed  by  other 
nations.  The  Ottoman  government  has  studied 
a  plan  of  electric  lighting  for  the  coasts  of 
Turkey.  In  Knglaml  an  appropriation  has 
been  asked  lo  eslal>lish,  in  18M1,  about  sistj* 
electric  lights ;  and  a  simil.ar  request  will  be 
made  for  the  establishment  of  a  hundred  lights 
in  1.SS2. 

On  account  of  the  time  which  the  complete 
execution  of  the  project  for  lighting  the  French 
coasts  will  take,  it  may  be  that  the  experience 
obtained  with  the  first  lights  will  show  some 
modifications  to  be  m.ide  to  the  adopted  plan, 
and  that  the  lights  last  made  may  not  have 
entirely  the  same  dimensions  and  characteristics 
as  those  first  built. 

In  fact,  some  criticisms  have  l)eeu  made  by 
foreign  engineers,  especially  on  the  diameter 
of  0.(5  met.  of  the  optical  apparatus, — a  di- 
ameter which  these  engineers  consider  rela- 
tively too  small.  The  faidts  ascribed  to  optical 
apparatus  of  small  diameter  are  those  of  heat- 
ing too  readily  on  account  of  the  proximity 
of  the  luminous  foyer,  and  also  that  of  being 
more  quickly  covered  with  carbon-dust.  We 
do  not,  however,  believe  that  there  is  much 
to  fear  from  this  with  apparatus  O.fl  met.  in 
diameter  ;  since,  for  the  last  twenty  years,  the 
lights  of  la  llt^ve  have  worked  well  with  appa- 
ratus 0.3  met.  in  diameter.  The  probabilities 
are.  that  future  modifications  will  only  be 
changes  in  detail,  which  will  not  affect  the 
general  project. 

The  aliove  shows  the  means  France  has  taken 
to  light  her  coasts,  and  is  a  most  emphatic 
recognition  of  the  value  of  the  electric  light 
for  that  purpose. 

The  arc-light,  however,  has  two  defects 
which  have  not  been  mentionc<l,  —  one,  a  lack 
of  fixity ;  the  other,  a  deficiency  in  the  i-ed 
and  yellow  rays  of  the  spectrum.  This  hick 
of  fixity  is  partly  due  to  the  carbons  not  being 
homogeneous,  and  partly  to  faults  iu  the  regu- 
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latora.  Improved  protx-eses  of  manufacture 
have  in  a  great  moasurc  reniov{?(i  these  defects, 
but  even  the  best  lights  will  still  oec^jsioiially 
flicker. 

The  red  and  yellow  raye  have  the  greatest 
penetrating  power  ;  and  for  thin  reason  an  oil- 
light,  which  is  rich  in  these  rays,  can  be  seen 
farther  in  foggy  weather  than  an  electiie  light 
of  equal  candle-potcer .  But  the  electric  light 
can  be  m.nde  so  much  more  powerful  than  the 
best  x)il-light,  that  this  deflciency  can  be  more 
than  made  up  ;  still,  it  must  be  borne  in  mind 
wheu  the  caudle-[x)wcr8  of  the  two  lights  are 
compared. 

When  the  French  system  was  adopted,  the 
incandescent  electric  light  had  not  left  the 
domain  of  experiment ;  and  even  now  its  lu- 
minous intensity  is  very  much  less  than  that 
which  can  readily  \>o  obtained  from  an  arc-light 
of  moderate  dimensions.  It  possesses,  how- 
ever, the  clement  of  remarkable  fixity,  and  is 
rich  in  red  and  yellow  rays.  No  light  could 
be  better  for  a  light-house,  if  it  can  be  produccil 
cheaply,  have  sutticient  luminous  intensity,  and 
be  made  reliable.  It  will,  moreover,  dispense 
rith  the  somewhat  complicated  and  exi^nsivc 
jlatora. 

It  is  in  this  line  that  the  Light-house  board 
of  the  United  .States  is  about  to  make  experi- 
ments, and  the  results  obtained  will  have  great 
interest  for  the  whole  world. 

David  Porteu  Heap. 


GEOLOGICAL    NOMENCLATURE    AND 
COLORING. 

Tub  following  stratigraphical  divisions  have 
Beu  provisionally  adopted  by  the  international 
stomission  of  the  geological  map  of  liurope. 
The  colors  placed  against  them  are  those  pro- 
posed by  the  directors. 

1.  Gneiss  and  protogine.     Bright  rose-red. 

2.  Crystalline  schists  (mica  schists,  talc  and 

chlorite  schists,  ainphibolo  schists,  and 
foliated  gneiss).     Medium  rose-red. 

3.  PhyUites    (argillaceous    schists,    urthon- 

schiefer) .     Pale  rose-red. 

4.  Cnmbriun  (all  fos^iliferons  beds  below  the 
Llandeilo  (lags  ;  primordial  fauna,  Ta- 
conic).     Hofidish  gray. 

5.  Silurian,  lower  fauna  (second  of  B.arrande) , 

Dark  silk-green. 

6.  SUarian,  upper  fauna  (third  of  Barrande). 

Light  silk-green. 

7.  Devonian,  lower.     Dark  green-brown. 

8.  Devonian,  middle  (limestone  of  the  Eifel). 

!kledium  green-biowu. 
!♦.   I)«ronian.  up|ier.     Light  green-brown. 


10.  Carl)Oniferou8.     lower     (culm,     mountain 

limestone,  etc.).     Blue-gray. 

11.  Carboniferous,  upper  (houillicr,  millstone- 

grit,  etc.).     Gray. 

12.  Permian     (dyas),    lower    (rothliegendes, 

etc.).     Burnt  sienna. 
1.3.  Permian    (dy.ag),    upper    (zcchstein    and 

equivalents),     ,Sepia. 
14.  Trias,  lower  (gr6s  bigarr^).     Dark  violet. 
Id.  Trias,   middle    (lauschelkalk).      Medium 

violet. 
IG.  Trias,  upper    (keuper  and    equivalents). 

Light  violet. 
1(5'.   Rhelic,    provisionally    (haupdolomit    cx- 

cludeil). 

17.  .lurassic,  lower  (lias).     Dark  blue. 

18.  Jurassic,    middle    (dogger,   kellovion    in- 

cluded).    Medium  blue. 

19.  TTur.issic,  upper  (malm  with  tithonio  and 

Purbeck).     Light  blue. 

20.  Cretaceous,  lower  (Neocomien  and  We.nl- 

dian) .     Dark  green. 
20'.  Oault,  i>rovisionally. 

21.  Cretaceous,  ui)per  (from  the  ccnomanien). 

Light  green. 

22.  Eocene   (nuniraulitic,  etc.).     Orange-yel- 

low. 
22'.  Flysch,  provisionally. 

23.  Oligocene  (with   the   aquitanien).     Dark 

yellow. 

24.  Miocene  (mollasso).     Medium  3-ellow. 
S.").  Pliocene.     Light  yellow. 

26.  Diluvium.     Naples  yellow. 

27.  Alluvium.     White. 

The  subdivisions,  'Rhetic,'  '  G.iult,'  and 
'Flysch,'  whose  .affinities  are  doubtfbl,  will 
be  Ogured  separately-  in  the  preparatory  work ; 
80  that  they  can  finally  lx>  joined  either  to 
the  upper  or  lower  formation,  according  to  the 
decision  reached  b}*  the  commission  of  nomen- 
clature.  

INDIAN  RELICS  FROM  NEW  BRUNS- 
WICK. 

Tnooon  Indiiin  relics  <>f  the  ordfnary  type,  such 
as  arrow-heads,  axo»,  gouges,  celts,  etc. ,  are  of  common 
occurrence  in  tliU  region,  as  elsewhere,  It  is  extremely 
r»re  to  find  any  articles  showing  oUier  features  than 
those  of  mere  utility:  while  remains  of  pottery,  jo  far 
as  I  am  aware,  have,  until  recently,  becu  entirely  un- 
known.    During  tlif  '  ■  '  liner,  however,  my  .ittcii- 

tion  was  directed  \  .  which  is  one  of  some 

interest,  not  only  :■  ing  undoiibteil  relics  of 

this  chiiracter,  but  also  as  illustrating  a  somewhat  un- 
usual mo<l(>  of  orcnrrt>nee. 

Ti     '  I  liat  of  a  small  stream  or 

'til  1  Alieets  of  water  known 

as  I ':  ' '  •' ■•■■•i|)«l 

m'  ,' a 

con-  Nc'W 

Bruiiawi<-k,  aiitl  iHbuinry  tu  ilin  riser  61,.  Juhn.     Both 
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alii>re&  uf  this  tliorcmglifnio  tito  low,  llml.  inipivwiiiig 
>ietwpen  It  Riid  llie  St.  .loUu  bclno;  a  mere  mnrsh  siilv 
jei't  to  overflow  by  the  sprinc  frcsTiels;  mid  It  Is  In  tlio 
mitt,  mtiil.s  formin>:  the  bunk  of  the  sircnin.  nml  thus 
uiinuiilly  »ut>inenrej.  that  lliH  relics  in  i|iicstinn  arc 
iilitained. 

ThCBo  lire  In  tlic  form  of  broken  frnirincnls  of  pot- 
tery, of  whicli  the  largest  oblaiiu'il  liy  me  was  iiboiil 
two  by  two  anil  a  hnlf  Inches,  and,  nIthouKh  not  suf- 
ticlenlly  perfi^ct  to  i;ivo  my  delinite  ideii  of  the  fonu  or 
sl/.e  of  the  vessels  of  which  they  nnec  formed  ii  purl, 
reveal  very  clearly,  by  their  cornpositirm,  texture,  iind 
ornament.tlion,  their  true  natiiri!.  As  a  rule,  they  are 
qnite  Arm,  lookhi;:  as  il  iiiatle  upof  a  uninular  admix- 
ture of  cliiy  and  fine  >innd,  throu(;h  which,  in  niuny 
speciinen<i,  are  scutterol  numerous  and  ratlier  eon- 
spietious  fragments  nf  a  lustrous  lilack  mica:  the 
whole  lielnj:  hardened,  it  not  vitrlHed,  by  heat.  The 
outer  surface  is  usually  covered  with  a  reddish  or 
dark-brown  i;lit/.e,  which  is  less  coarse  than  the  mate- 
rial beiiealh :  ,ind  upon  this  surface  are  stamped  or  im- 
pressed numerous  indentations  variously  arranucd  in 
series  of  parallel,  forking,  ordecussatins  linej.  In  one 
instance  only  eould  any  thing  like  dcttnite  form  be  ri'c- 
ottnir.eil;  this  beiuK  a  well-roiindcil  rim,  or  maru'ln, 
Btripvd  on  cither  side,  of  what  appears  to  have  been 
a  shallow  heniisplierical  liowl,  or  basin,  of  soma  six 
inehes  in  diameter,  Uurinc;  the  extreme  low  water 
of  summer,  such  fragments  maybe  readily  obtained 
lyinc  on  the  surface  of  the  hardened  mud-beds,  but 
ftt  other  times  are,  to  be  had  only  by  wadlnj^. 

With  these  remains  of  ancient  pottery  has  lieen 
found  a  yreat  variety  of  stone  ini(ilements,  some  of 
exceptionally  perfect  design  and  workmanship,  and  in 
two  instances  elalwrately  oriiamenteil ;  while  at  short 
distances  alone  the  shore,  alid  laid  bare  by  the  plouirh- 
inc  action  of  the  iee  in  sprini;,  arc  small  heaps  ot  Hint- 
chips  of  all  shapes  and  sizes,  with,  not  unfre(|uently, 
broken  pebble?  or  bon  Idei-s  of  cjuartz  from  wlileh  these 
liBve  been  ilerived. 

The  locality  is  one  eminently  Otte<l  by  its  position 
for  the  temporary  or  permanent  oceiipation  of  the  ab- 
original tribes,  giving  easy  access  by  water  not  only  to 
the  St.  John  River,  but  to  an  extensive  lake-region, 
which  must  have  abounded  then,  as  it  still  does.  In 
ifumc  of  various  descriptions.  It  has,  iiideinl,  been  a 
favorite  I'ainping-gronnd  with  the  nalivcit  ever  since 
the  time  of  the  Hrsl  settlement  of  the  country  by  the 
Europeans.  \  curious  instance  of  the  contact  of  the 
two  races  has  been  niiserved  in  the  finding,  during 
the  ploiisthine  of  a  Held,  several  feet  below  the  surface 
and  not  far  from  I  he  thoroughfare  above  descrilied. 
of  a  large  ropper  caldron,  or  kettle,  evidently  of  French 
manufacture.  I>ut  containing  within,  iK'sldes  a  quan- 
tity of  moose-liide,  a  variety  of  colored  glass  beads, 
some  arrow-beads,  and  a  .single  liuirian  molar  tmitli. 

L,  W.  IfAII.KV. 
Fradfricloii,  K.ll  ,  Mnrcli  4,  tsio. 


THE  PROPERTIES  OF  CARDIAC  MUS- 
CLE, AND  THE  NATURE  OF  THE  AC- 
TION OF  THE  VAGUS  NERVE  UPON 
THE   HEART. 

Wf.  printed  recently  (Sciii.NrK,  No,  2)  an  account 
of  the  re.'carches  of  Kngelninnn  upon  llie  rhythmic 
properties  of  cardiac  muscular  tissue.  Almost  simul- 
taneously Willi  the  appearance  of  Engclraanii's  paper. 
Ga.skcll  read  before  the  Cambridge  lEiig. )  philosophi- 
cal society  a  communication  on  the  same  subject, 
whlcii  has  since  been  publislicd  in  the  proceedings 
of    the   S(H!iely   (vcd.    Iv.   1'7",    18f2).     Gaskcll    inde- 


pendently arrives  at  the  snnie  general  iMineliiikbin  tu> 
I'^ngelmann  in  regard  to  the  rliytlimical  properileH  of 
cardiac  rau.scle,  but  adds  miieii  that  is  new  on  tbl' 
and  other  points.  Hesearehcs  on  tlie  liearts  of  fi..Ms 
anil  tortoises,  previously  published,  liad  led  liim  '.. 
the  ftdlowing  ciTii'lusloiis:  1'-.  The  beats  ot  Ibe  li.  .m 
represent  peristaltic  contractions,  which  slim  ;ir 
the  venous  sinus,  and  tlieuce  travel  over  the  li.:iri 
2°,  The  p<?ristttltic  nature  of  these  contractioii>  N 
obscured  by  the  fad,  thai  the  wave  of  contruetioii 
pilsseK  along  n  lube  which  is  not  of  the  same  calibre 
or  of  the  same  properties  tbroughoul,  conseiiuentiv 
the  systoles  of  lerlain  parts  (auricles,  ventricles! 
wliicli  liave  bulge<l  out  and  become  prominent,  .>r 
which  by  dilTerentintlon  of  structure  in  the  coiir'.e 
of  development  have  gained  tlie  power  of  more  rapid 
or  forcible  contraction,  being  most  conspicuous,  give 
the  impression  of  separate  and  successive  contrac- 
tions; 3°.  Between  sinus  and  auricle,  and  auricle  and 
ventricle,  in  these  animals,  is  a  connecting  band  of 
muscular  tis-sue  of  feeble  contractility  and  slow  con- 
iliiclivity.  .V  systole  started  in  the  sinus  is  thus 
separated  by  an  apparent  interval  from  tlie  auricului- 
eiinlnietion,  and  this  in  turn  from  the  ventricular, 
(iaskcll  bad  further  proved  that  one  could  rirllticiallv 
prixJuce  ill  any  region  <•(  the  heart  a  none  of  slow 
conductivity,  corresponding  to  tin'  natural  slno- 
ftiirleular  or  anriiulo-ventricular  iMiiindaries,  If  a 
clamp,  for  example,  ix' closeil  not  too  lightly  around 
tlie  ventricle,  then  a  pause  occurs  between  liie  con- 
traction of  the  base  un<l  of  the  apex  of  that  division 
of  the  heart.  In  the  tortoise,  one  then  get«,  added 
to  the  usual  smcecding  phases  of  the  heart-beat, 
sinus  systole,  auricle  systole,  ventricle  systole,  —  an 
adilitional  one,  due  to  the  sciiaralinn  of  tlie  ventricu- 
lar systole  into  two  distinct  conlraetions,  —  one  of  its 
base,  followed,  after  an  lnter\al,  iiy  tliat  of  the  apex. 
If  the  clamp  be  still  further  tightened,  only  one  ci>n- 
Iriiction  of  each  pair  exhibited  by  the  liase  pas.scs  on 
I''  the  apex  of  the  ventricle;  on  furiher  lightening, 
one  in  three,  one  in  four,  and  so  on,  until  the  block 
caused  Ity  tlie  clamp  becomes  complete. 

The  above  experiment  serving  to  show  how  easily, 
by  differences  In  the  conductivity  of  certain  zones  of 
the  heart,  a  primitively  continuous  peristalsis  mav 
lie  turned  into  apparently  distinct  beat^  of  various 
regions,  each  separated  by  an  Interval  tri)m  llial  of 
the  heart-chamber  preceding  il.  the  ipiestion  ariRe-. 
Wliat  Is  tlic  source  of  the  primitive  eontraeiion  start- 
ing from  the  venous  sinus  '.'  Iloes  it  lie  in  iierve-cell«, 
or  in  the  possession  l>y  the  sinus  of  muscular  fibres, 
wliicli  have  a  greater  tendency  than  those  elsewlii-re 
ill  tlie  heart  to  exhibit  appuiently  'pnnlaiieoos 
rhythmic  conlnictionsl'  (Ibservatlons  on  Ibe  heart 
of  the  tortoise  strongly  support  Ibe  latter  view,  a* 
they  show  that  any  section  of  the  heart  will,  if 
left  to  itself,  sooner  or  later  contract  aiitoinaticnlly  ; 
the  difference  in  this  regard  between  llie  venon» 
sinu>  and  the  tip  of  the  ventri«-le  is  one  -if  degree, 
and  not  of  kind.  The  isolated  »inn»  begins  be.ni!;;; 
at  once,  the  auricle  a  liltle  laler,  Llie  ventricle  l.iicr 
still,  and  a  strip  cut  out  of  tlic  tip  of  the  latter 
only  ofter  about  four  houiv.  Once  the  bents  In 
any  division  commein'e,  tliey  become  rapidly  nior«- 
and  more  regular  and  powerful,  and  then  C"nlinne 
uniformlv  for,  in  some  i-,V(es,  more  Ihaii  twenly-f'  iii 
hours,  'i'liese  fai-ts  seem  to  show  llial  all  piiVt^  .it 
tile  tortoise-heart  are  sponluiieoiisly  rhythmic. illv 
contrail  lie,  but  that  the  sponianeily  is  most  uiarkeil 
in  the  sinus,  .-ind  less  and  less  prominent  as  tlie  n\»x 
of  the  ventricle  is  approached.  The  latter,  ho«'-  ■ 
contains  no  ganglion-cells  ;  and.  as  we  can  |iaf  s  I  i 
by  gradual  steps  from  iLs  properties  (o  those  •<[  iln- 
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<<iiiii»,  U  Hvems  protly  certain  that  tlic  systoles  v(  tbnt 
pnrt  are  al»o  priiimrlly  due  In  its  iiiiiKciilar  tissue, 
tttii)  not  ti>  till-  McrviM-clls  ill  It.  Reo»?iit  rosearclica 
ni'f'in  lo  fluxv  lliat  all  ctilrai'tile  tissue  lias  priiiii- 
Ilvely  a  tentloncy  l<>  cotilnnH  rUyllitiilcally;  iiiiU  «■• 
may  i«-rliaps  regaril  llie  plieiioinenn  iibov.'  desoribeil 
as  (Jue  l>>  a  greater  rel>>tilioii  <>f  tliis  propiTly  in  the 
miiscle-fibres  "f  tin-  veiiims  isiiius  of  llie  tortolse- 
beart.  as  coinpare<!  with  those  of  the  Tenlricles.  wliich 
have  been  so  nioilifieil  for  the  purpose  "f  raplil  unti 
powerful  (•nntrattioM  ivs  to  interfere  wilh  the  iimnl- 
feistatinii  ••f  the  fuiwlamentally  iiihiTcnt  temli-nfy  to 
exhibit  so-ealleJ  spontaneous  rliytliniieal  b<'tit«. 

The  e<^UKlucling  portion  of  (jaskell's  paper  Is  con- 
cerned vUh  the  action  of  a  weak,  interrupted  cur- 
rent upon  certain  funcliims  of  the  eanlia<'  muscle, 
and  its  ri'scmblance  to  the  action  of  the  viujus  iifrvc. 
He  had  alivaily  proved,  so  far  as  the  frog  is  con- 
cerned, tlial  stiiuulalioii  of  the  va^iis  miiilit,  under 
various  cireumstances,  pniduco  directly  op|>osite  ii-- 
sults,  which  may  be  arranged  in  pairs.  It  ni.iy  cause, 
1°,  Slowini;  or  acceleration  of  the  rliythm:  2", 
Diminution  or  iiiriva?i'  of  the  force  of  the  conlrai-- 
tioiis;  ;i°,  Diininiiiion  or  (fKissibly)  increase  of  tone. 
From  8ubsci|Ui'iii  work  willi  Ihi-  li>rtoiso-heart,  he 
now  .idds,  4°,  Diminution  or  increase  of  eonduollvltv 
in  the  cardiac  muscle.  As  a  corollary  to  the  latter, 
is  to  he  added  the  intliiunce  of  vagus  stiuiiiialii>n 
upon  sequence  I'f  bi'als  in  the  successive  heart-eavl- 
tles.  When  nn  artificial  hin<lrance  lo  condudion  In 
the  cardiac  muscle  (as  by  clanipini;)  is  inlerpose<l. 
vagus  stimulation  may  either  entirely  check  the  trans- 
mission o(  tlie  wave  of  contraction,  or  may  facilitale 
It:  ami  similarly  it  may  shorten  or  lengthen  the  time- 
intcnnls  between  the  conlniclions  of  successive 
heart-chambers.  The  initial  effect  of  vagus  stimu- 
lation is  often  to  depress  some  function:  its  final  .ind 
most  endiirinK  power  is  lo  exalt.  Intensify,  and  re- 

fialr  that  function.  It  slows  rhythm,  but  its  stimu- 
atiun  makes  rliythmic  beats  last  longer  than  they 
otherwise  would.  It  diminishes  .tt  first  the  force  of 
the  contractions,  but  its  nltinmle  effect  is  to  improve 
and  sustain  the  contractile  force.  It  may  i>riniarily 
diminish  conductive  [Miwer,  yet  in  ihe  end  it  com- 
pletely restores  that  power.  Gaskell  concludes  that 
t/w  C'lyioi  in  eKuriiriaUt/  llir  tinpliir  nertv  of  llin  lieiirt.  , 
All  the  above  results  of  vagus  stimulation  are  nv 
peated  exactly  when  an  interrupted  current  not  pow- 
erful enough  to  cause  contractions  is  sent  throiigli 
an  .isolated  sirip  of  the  apex  of  the  ventricle  of  the 
heart  of  the  tortoise.  Further:  atropine  applied  to 
this  strip  prevenis  tlie  action  of  the  interrupted  cur- 
rent iijion  it,  just  as  this  driiji  prevenis  tiie  action  of 
the  vagus  upon  the  whole  heart.  Since  Ihe  strip 
ctintaiin  no  nerve-i-cUs,  the  inlemiptcd  current  must 
act  dlrm-tly  upon  the  muscular  tissue.  Hence  it  is 
made  probable  that  the  vnpus  nerve  also  Immediately 
Influences  the  cardiac  iniiseic  without  any  necessary 
intervention  of  nerve-cells  ;  and  also  that  atropine 
exerts  lis  well  known  iiillnence  upon  tlie  heart,  not, 
as  lias  liitherto  lieen  generally  assumed,  by  acting 
upon  the  ganglia  in  dial  organ,  but  by  immediately 
.  Influencing  the  pro|)erlie»  of  its  muscular  tissue, 
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by  the  burning  of  coal  for  heating  and  manufacturing; 
purposes,  can  affect  the  temperature  of  the  air  an 
appreciable  amoiinl,  will  be  seen  to  be  iiardly  tenable 
when  it  is  considered  that  u  hrce/o  ot  live  to  ten  miles 
per  hour  (which  is  a  very  light  one)  will  entirely  p'- 
iiiove  the  air  in  the  city  e.icli  InMir:  that  the  tiuniIxT 
of  flues  by  which  the  heali'd  air  is  cariied  out  is  ex- 
ceedingly small  as  compared  with  the  whole  atmos- 
phere over  llic  city:  lastly,  that  reliable  observations 
taken  in  Ihe  city  ami  .idjacent  country  show  (hat  no 
sucli  effect  is  noticeable.  <>f  ihe  I.tsi,  any  oiu*  caii 
satisfy  himself  by  consulting  observatl'ms  ina<le  in 
Ceiilral-r»rk  observatory  ami  the  Sigiial-oflici'  lit 
New- York  <  ily.  Bolii  of  these  observatories  aro 
fitted  up  Willi  Ihe  very  best  instriimenis,  and  the 
records  may  be  reL'ardi'd  as  reliable  as  aiiv  in  llie 
i-ouiitry.  The  observations  for  IWS  for  the  llni- 
naiiicd  slaliori  have  been  published  in  the  annual  re- 
port of  the  New-York  m-'ieoroiogical  observatory, 
and.  for  Ihc  second  slalion,  in  the  n'porls  nf  the  chief 
."ignal-officer  for  IW"-*  and  1S7».  The  following  figurca 
show  maximum  an>l  minitnuni  lempi'ialuies  for  e:u'ii 
ni'MUbof  1OT8:  — 


THERytOMETER    EXPOSURE. 

ScMK  may  have  been  misled  by  a  note  on  ther- 
mometer exposures  of  the  signal-service,  wliieh  ny- 
peare<]  on  p.  lo6  '>f  Sciknce.  Tlie  subject  is  by  no 
invans  «o  simple  as  that  note  would  seem  to  indicate. 
Kesollii  of  leniperaluicH  obsrrveil  in  Ihe  same  nolgh- 
tinrhood  vary  givally.    That  the  heat  of  a  city,  caused 
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Wlien  it  ii  considered  that  these  stations  are  in 
such  diverse  siirromidings,  with  diffcn-nt  exposures 
of  inatniments,  and  widely  difTereni  posiiions  as 
respects  the  sea,  llie  above  ;\grcenients  ciui  but  ap|M'ar 
very  remarkable.  Abundant  similar  facts  may  bo 
easily  found.  Undoubtedly  there  are  great  diffcr- 
onces  of  Icmperatiiro  in  the  same  city  or  village,  due 
to  currents  of  ci'ld  air  cmnlng  down  valleys,  differ- 
ences of  exposure  of  instruments,  proximity  to  largo 
IxMlles  of  water,  ami  iiinumcrabl<'  other  causes  ex- 
ceislingly  difficiill  to  giiaril  againsi.  If  any  one  has  a 
doubt  as  to  the  uniform  results  obtained  by  the  signal- 
service,  a  glance  at  Ihc  weather-map  any  ilay  will  con- 
vince him  that  isoilierms  can  readily  he  drawn  by  using 
the  observations  made  by  the  scrviee.  If  it  be  claimed 
that  these  Icmiieraturcs  on  the  .Vllanlie  seaboard  are 
too  high,  it  will,  at  the  same  time,  be  seen  that  this 
is  due  in  large  measure  lo  Ihc  proximity  of  tli«j 
cities  to  the  sea;  and  it  is  necessary  to  establish  the 
stations  there  to  meet  the  needs  of  seafaring  men. 
Kxperiments  arc  being  corricil  on  in  England  in  onler 
lo  determine  the  proper  manner  of  I'xposurc  of  liier- 
monieiers.  Certainly  the  conliiienlul  method  of  pla- 
cing thermometers  at  four  feet  from  the  ground  will 
hardly  give  proper  lempen\lure»  in  the  spring  and 
autumn  in  Ihc  northern  Uniliil  .SI.iI>?aso  long  a*  there 
is  snow  on  the  ground.  What  are  needed  are  dehiiil<* 
results  from  careful  ol)servation9,  and  not  Indetliillu 
or  general  expressions. 
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LETTERS  TO  THE  EDITOR. 

Cracking  in  ice. 

I  NOTicKD  ri-conlly  a  |>pi;uliar  crncklne  In  ico. 
Siinw  liai.l  fallen  lo  llie  ilriilh  of  alwjut  a  iDot,  anJ 
li:i<l  ln^n  followed  by  n  colli  miii :  so  that  the  snow 
Wiis  covcre<l  with  a  layer  of  ic«  nljout  Ihree-qunrtere 
•if  iiri  inch  thick.  Tlie  snow  iniinedl.itcly  under  the 
ice  wns  niiip!  firmly  packe'd  than  flint  fartlier  down; 
«ii  that  iiieoes  l)riikcn  out  lind  their  muier-surfnces 
••"vorcd  to  a  depth  of  nliout  three  inches  with  clo8«- 
Iv-packod  snow. 

The  cracks  seemed  to  rnn  over  llie  field  in-egnlarly, 
without  lepard  lo  the  confomintlon  of  tlie  surface. 
In  one  or  two  c^ses  they  »eeuie<l  to  liave  n  'radinnt' 
point  in  a  hunch  of  thistles.  Their  peculiarity  was 
in  the  fact,  that,  for  a  great  part  i-f  their  orient.  Ihev 
vi'i''  alinii.st  jH'rfec^  sinusoid  curves.  Wliere  a  crai'k 
i'i  -III,  or  joined  another,  it  would  run  quite  straight 
f'lr  leu  or  twelve  feet:  and  tiicn  the  curves  would 
commence.  Most  nf  tlie  curves  were  of  the  same 
sixe, — .iboiit  three  feet  and  n  half  from  crest  to  crest. 
The  two  ('dyes  of  the  ice  where  the  crack  was  were 
separated  uljout  a  i|uarleiiif  an  inch  tn  half  an  inch, 
itiid  one  wiu<  uniformly  a  little  higher  than  the  other. 

jACon  REianxRii. 

La  t'orto,  Ind.,  Pi-b.  10. 

Caterpillars  eaten  by  a  kitten. 
One  of  our  bemitiful  springs  was  sadly  rifled  of 
Jieaiity  and  comfort  l>y  !<everc  inromls  of  insects. 
Elms  of  noble  promise  hung  around  my  lawns  chielly 
«»  chandeliers  for  the  constant  descent  of  cankcr- 
wonn.s.  Following  the  gardener,  a  pet  kitten  was 
jinrncted  hy  this  novel  liurNest.  She  ate  the  cater- 
]>iU.'>rA  with  Inriiiitc  relish;  and  so  long  a.<i  canker- 
wonns  hung  from  the  trees,  so  long  did  the  kitten 
MS  her  time  in  constant  leaping  after  thi?  pendant 
ironns.  Amonn;  my  birds,  only  my  little  llLick-caji 
was  her  rival  ui  rapid  voracity.  Fed  by  them  as 
gathered  in  humls.  tlic  mocking-bird  was  not  to  be 
named  In  comparison  with  either.     M.  C.  .Si'auks. 

Badly  crystallized  wrought  iron. 
Tills  seems  lo  he  such  a  coudltion  of  affairs  as  is 
IHiiuted  out  by  Mr.  Kirkaldy,  who  shows  that  a 
.■l^:^|.^lline  friicture  Is  not  an  indication  of  the 
Miiiinth  of  material,  but  simply  of  the  way  in  which 
I  u|iiiire  is  effei-ted.  A  sudden  fracture  always  shows 
<'i  \.sti(lline  constitution.  In  the  broken  walking-beam 
jofeircd  to  liy  Mr.  T.  M.  Clark  (p.  inO),  thi'  exterior  lay. 
Br»  doubtless  yieldeil  gradually,  imd  the  interior  layei'S 
^•uddenly:  which  accounts  lor  the  crystalline  appear- 
nnce  In  the  latter  case,  and  the  llbrous  afipearauce 
in  the  former.  I  think  similar  cases  will  be  found 
reported  in  Mr.  KirUaldy's  excellent  work.        C.  S. 

Jtadiaut  beat,  and  the  second  la^v  of  tbenno- 

dyuamics. 

The  application  made  by  I'rof.  J.  W.  Gibbs  of  the 

*loctrine  of  riuliation  (Science,  p.  KIO)  would  seem 

to  me  in  all  points  to  be  correct,  were  it  not  really  a 

kquestion  of  the  composition  of  velocities,  of  which  no 

•ulHcient  account  seems  to  lie  taken. 

To  make  this  clear,  suppose  a  body  (such,  for  exam- 
ple, a«  a  right  cylinder)  to  he  projected  lengthwise  in 
em|ity  space  of  uniform  temperature,  with  a  velocity 
eqinil  to  that  of  radiant  lieat.     No  heat  can  then  over- 
take its  ri'.^r  surface:  lience  its  front  will  receive  a 
l«lou>j|e   amount,  and   so   have   it's  temperature   aug- 
uented ;  thus  causing  heat  to  tlow  along  the  cylinder 
^from  front  to  rear.     But  any  dJsliirhance  of  tehipera- 
tur««,  such  lis  this,  is  in   apparent  contradiction  to 


the  proposed  application  of  the  doctrine  of  raill»' 
tlons,  which  attempts  to  prove  in  general  that  no 
changes  of  teinperalurc  can  arise  from  the  motions  of 
bodies.  It  is  not  iiuite  certain  that  this  v-'"  •■'  • 
constitute  an  exception  to  the  second  law, 
it  may  well  do  so,  l)Ocause  the  radiations  em 
may  |>o»sil)ly  cause  a  pressure  upon  the  front  surt'oct); 
though  it  is  diflioult  to  .oee  bow  this  can  be  so  in  cate 
it  is 'entirely  lilack.  This  illustr.ition,  then,  which 
needs  more  complete  ilisciission.  will  at  least  serve  to 
make  evident  the  necessity  of  taking  intn  account  the 
velocities  of  moving  bodies  in  cases  in  which  no  sucli 
presHUres  oppose  their  motion.  This  is  what  has  Ijecn 
atteiniitcd  in  the  brief  computation  contaliie<l  in  the 
originnl  paper; '  and  it  seems  to  be  admitted,  in  so  far 
as  direct  exchanges  of  radiant  heat  between  A  and  B 
arc  concerned,  that  more  is  transmitted  in  one  dlnv- 
tlon  along  a  line  of  apertures,  n  c  '<,  than  in  the  other. 

Now,  sup[>ose  the  screens  lo  be  non-conducting, 
and  enclosed  by  a  nnn-conduetlngevlindrical  surface; 
aUo  let  the  entire  interior  of  the  cyilnder  and  screens 
l>e  perfectly  reflecting.  Then  no  part  nf  the  interior 
can  lie  a  continuous  source  of  radiant  lieat.  The  en- 
closed space  is  also  excluded  from  exchanges  with  all 
bodies  except  A  and  H,  and  these  only  excliauge  heiu 
through  apertures  in  the  screens. 

It  appears  possible,  by  suitable  reflectors  movinij 
with  the  screens,  to  return  to  A  and  B  ••  <y  n\\ 

heat  radiated  from  each  which  does  n'  ugU 

the  screen  c.  Now,  if  a  less  amount  oi  ii'i'  I'l-ts  In 
one  direction  through  the  apertuies  a  c  h  than  In  the 
other,  then,  in  order  that  e(|uilibrium  m.iy  continue, 
more  heat  must  pass  through  c  along  other  lines.  Bui, 
as  there  are  no  sources  of  bent  in  the  interior,  this  can- 
not continue,  allhongh  true  at  the  start.  It  is  there- 
fore sufticicnt,  in  attem[iling  tocstablisli  the  proposed 
process  as  an  exception  to  the  second  law,  to  show, 
as  has  been  attcm)iled,  that  more  heal  Is  tran.Miiitled 
directly  from  A  to  B  than  from  B  to  A ;  since  their 
exchanges  with  other  bodies  and  parts  of  the  appa- 
ratus may  be  left  out  of  the  account,  as  was  tacitly 
assumed  in  tlie  original  paper.  il.  T.  KoDr. 

Kevreeua'w-point  geology. 

On  account  of  certain  statements  in  Prof.  B.  D. 
Irving's  letter  in  Sciencr,  March  !•,  It  seems  proper 
to  attempt  to  undeceive  him  regarding  the  position 
of  some  geologists  towards  the  evidence  of  the  Wis- 
consin survey,  and  to  inaki-  cle:ircr  to  otliers  tin' 
points  of  discussion.  That  eviilonce  has  neither 
been  ignored  nor  denied  l.>y  them:  but,  while  willing 
to  grant  its  correctness,  they  deny  the  i:oiiclusions 
that  In'iiig  and  his  associates  have  drawn  therefrom. 
Foster  and  Whitney,  in  18.")(),  clearly  showed  that 
the  copper-bearing  lfa])8  were  a  series  of  lava-flows, 
between  wiiioh.  In  many  places,  were  coii-' 
and  sandstone  beils,  composed,  in  part,  of  ' 
of  the  underlying  lava.  These  detritnl  depo  , i  ...  , 
laid  down  on  one  lava-flow,  and  then  the  sneceeiling 
flow  was  poured  overall.  Later,  Mr.  A.  U.  Marvine 
brought  forward  full  evidence  of  the  same  kind. 
The  present  writer  also  collected  simil.ir  proof,  and, 
in  addition,  showed  that  the  traps  overflowed  amli 
indurated  the  eastern  sandstone. 

The  structure  of  the  district  alon'.;  a  line  extend- 
ing obliquely  from  Torch  Lake  to  (.lopper  Falls,  across 
the  eastern  trnppeau  belt,  and  unitiii!:  the  sandstone 
on  both  sides.  Is  as  follows:  On  the  ciistern  side  of 
Keweenaw  Boiiit  a  series  of  sandstone  and  conglom- 
erate beils  wa,s  laid  down.  '  ■'  :  • 
creasing  dip  as  the  tiap.s  ai. 

poured  the  first  lava-flow.  In..     „ 
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siinilstone:  Iliislnvn  was  piti'iiallytloiiiiiIeil,an<l  biiiiod 
Utiflern  coii;;loni<'i-At«  oomfxisod  of  ilailehrig,  inirmled 
with  rhyolitic.  trai;liytio,  iinil  jjriinltic  niatcrinl.  The 
flelillus  was  also  biirip'l  iiinlci' atiotliorlnvn-flow;  am) 
this  nItJ.'inatiii;;  action  went  on,  first  witli  incrpnsiiij; 
anil  llivn  with  dlininlshini:;  eruptive  activity,  until  tin: 
wesirrn  sanditoncs  .ind  ronglonierat«.H  wore  reached, 
whirli  were  laid  down  on  the  Inst  hivn-llow.  It  is 
pnil),'ible  the  lava  camo  fnmi  flssure  cruptiijii.s.  Wher- 
ever, (ho  detritus  was  deposited  on  the  lavu,  whether 
within  the  trappi.-an  liflt  or  on  its  westfrn  jide,  div 
luidatifin  has  taken  place,  and  frasinienls  o(  the  trap 
(molaphyrand  diabase  jhavc  beonenclosiil  in  tlieover- 
Iving  detritus.  Utn-iin(cirnittbility  would,  of  course, 
thus  exist,  and  the  writer  has  Hgiired  such  ii  case;  but 
l(U  the  unconforrnability  that  always  enlists  whcTi  lava 
flows  on  a  shore,  and  is  subjected  to  the  denuding  ac- 
tion of  the  wave.*,  and  proves  nothinj;  regardinj;  the 
geoloi,'ical  age. 

Tlieevidonce  which  Irving  claims  has  been  ignored, 
and  which  he  says  is  "proof  absolute  that  the  K«- 
weenawan  [copper-bearing  rocka]  series  belongs  below 
the  bo-se  [Potsdatn]  of  the  paleozoic  coluinu  of  the 
Mis-'^is'Ippi "  (Oeol.  fVinc.  iil.  2-3),  Is  principally  the 
fimliiij:  uf  a  trappean  rock  at  Taylor's  Falls,  acalnst 
which  re.st  sandstone  and  shales  holding  frafjments 
of  llie  trap  and  priracirdial  fossils.  E.tceptinc  the 
fossils,  these  are  exactly  the  eonilitions  wbicB  are 
found,  and  which  ought  to  Ih;  found,  within  the 
copiier-bearinj;  belt,  and  on  Us  western  side;  and 
it  proves  nothing  reeardiD);  geological  ago,  but  only 
icquencc  of  time.  If  such  evidence  ;i»  this  is  '  proof 
absolute '   of  distinct  geological  iige.   then  there  is 

f)roof  absolute  that  there  are  .is  many  different  geo- 
oglcal  forniWions  in  Ibecopper-lH'aringrfX'ksas  thertj 
Hre  dclrital  beds  euclosed  in  the  tnips,  and  proof  that 
the  last  lava-flow  of  any  active  wdcano,  reaching  the 
sea.  is  separated  by  a  distinct  ace  and  '  iuiniense  un- 
conformity '  from  the  detritus  deposited  upon  it  be- 
fore it  is  hardly  cold.  Unconformity  of  itself  proves 
nothing,  unless  both  formations  are  sedimentary;  for 
an  eruptive  rock  cannot,  from  the  very  nature  of  the 
case,  be  conformable,  in  the  true  sense,  VNithany  thing. 
Tlie  relations  that  the  old  basaltic  lavas  have,  accord- 
ing to  Irving,  to  the  western  sandstone,  are  exactly 
what  they  ought  to  have  from  their  origin,  as  shown 
thirty-three  years  ago. 

Again :  according  to  the  Wisconsin  geologists,  the 
Taylor  s-falls  trap  is  fifteen  miles  from  any  other  so- 
called  coppcr-bcaring  rocks,  and  may  &s  well  be  an 
axfAc  rock;  for  similar  ones  have  been  collected  by 
the  writer  in  the  granite  of  the  Marquette  azoic  dis- 
trict. If  It  is  referred  to  the  copper  rocks  on  lltho- 
logical  grounds,  the  s.inie  argument  could  be  u.se<l  to 
unite  with  this  series  a  large  part  of  the  basjilllc  traps 
the  world  over.  The  resemblance  b<^twecn  them  U, 
In  the  writer's  opinion,  that  which  any  two  basaltic 
lava- flows  or  dikes  have  wherever  they  may  have  been 
extruded. 

The  writer  Il-u  shown  that  the  Grst  trap  on  the  east 
overflowed  and  indurated  the  eastern  sandstone;  and 
he  collected  specimens  showing  the  induration,  the 
tr:ip,  and  the  trapi>can  detritus  in  the  overlying  con- 
Therefore  Irvlng's  statements,  that  the 
iiidstone  unconformably  overlies  the  trap, 
iinu  MKu  no  tnippo.in  detritus  occurs  in  thf  f-"  '  "Til 
rm-ks,  are  incorrect;  and  the  publi-heil  •  .  ~ 

tn  Ills  liandi  several  years  ago.     Irving  .  l   •■u 

wlien  he  says  that  all  the  geologists  who  approached 
the  <|Hesllou  from  the  east  felt  baflled,  as  'be  writ- 
ing* of  FoHter  and  Whitney,  Selwyn,  or  i'  •> 
no  Imlicatioiis  of  the  kind.  It  may  be  ', 
that  in  l(?o<J  Foster  and  Whitney  showed  ih.ti  a  i.mii 


exi5te<l  along  part,  at  least,  of  the  ea-steni  side  of  tbo 
traps,  and  that  the  Bohemian  range  was  a  later  pro- 
trusion. This  evidence  will  explain  the  apparent 
unconformity  of  the  traps  with  the  eastern  sand- 
stone observed  In  some  places. 

For  a  fuller  discussion  of  the  copper-bearing  n)clc5 
and  allied  formations,  together  with  the  literature 
down  to  1S.S0,  the  writer  would  refer  to  the  bulletin 
of  this  museum,  vol.  vli.  pp.  l-V,T. 

M.  E.  Wadbwobth. 

Museum  of  (.-unit).  20OI..  (.'ambrtdf^r, 
Mjim..,  ^r■^n•h  IJ,  IS*1. 

Domestic  ducks  that  fly  abroad  like  pigeons. 

In  response  to  Mr.  Storer's  note  niider  the  above 
heading  (.Sciknck,  No.  3),  I  would  stato  that  in  my 
boyhood  I  livcil  on  a  plantation  in  Liberty  County, 
Oa.,  on  which  there  were  a  gnat  inniiy  domeslicateil 
ducks,  both  mallards  and  musk-ducks.  Many  of  these 
latter  belonged  to  the  negroes,  and  were  tended  with 
but  little  c.-xre.  Xcar  by  the  negro  villagii  there  was  :» 
swamp  full  of  large  trees,  and  often  covered  with 
water.  A  consMrrabln  portion  of  the  swamp  waA 
cleared,  and  annually  [ilaiitcd  in  rice;  but  many  dca<l 
cypress  (Taxodluml  trees  still  rem.ained  stamliuc;. 
This  swamp  w.ia  a  favorite  resort  for  wild  ducks  of 
all  kinds,  especially  mallanls,  teal,  and  summer  ducks 
(wooilnlucks).  Many  domesticated  miisk-duck.s,  cjj- 
pecially  those  belonging  to  the  negroes,  flew  abroad 
every  morning,  remained  in  the  swamp  (one  to  two 
miles  distant)  all  day.  and  returned  at  night.  Soma 
of  lliem  built  their  nests  and  reareil  their  young  in 
the  swamp,  though  thoy  never  became  thoroughly 
wild. 

I  never  observed  tliis  habit,  except  In  the  musk- 
duck.  The  reason,  I  think,  is  plain.  Insha|)e,  ingair, 
in  flight,  and  in  habits,  the  musk-duck  is  very  similar 
to  the  wtx>d-diick  (sponsa).  Ijike  the  latter,  it  walks 
with  freer  step,  it  rises,  flics,  and  alights  with  greater 
ease  and  grace,  than  other  species,  because  the  wings 
are  broader  and  rounder.  Like  the  wood-duck,  also, 
it  alights  on  trees.  The  deiwl  cypress-trees  were  a 
favorite  resting-place  for  the  musk-ducks.  Like  the 
wood-duck,  too,  ft  builds  Us  nest  on  tree*  or  stumps, 
and  tiikes  down  the  young  when  hatched.  I  have 
never  known  the  musk-<luck  to  build  011  the  tops  of 
tall  cypresses,  like  the  wood-duck,  but  often  on  tho 
tops  of  hollow  slumps  flftccn  to  twenty  feet  high. 

JosEi'ii  LbC'ontk. 
B«rkelfy.  Cul.,  Mnrcli  li. 

Apparent  attractions  and  repulsions  of  small 
floating  bodies. 

To  obviate  possible  misunderstandings,  It  may  be 
proper  for  me  to  make  a  few  ri'inarks  in  relation  to 
'E.  n.  II.'b'  crilinue  (Sciksck,  1.,  p.  43)  on  my 
article  (vlrner.  journ.  se.,  Dec.,  1882)  on  the  sbovft 
phenomena. 

I  am  to  blame  for  whatever  ambiguity  attaches  to 
the  use  of  the  term  ■tension'  as  applied  to  the  exjila- 
nation  of  these  phenomena.  In  one  instance  (that 
cited)  I  iniulvertently  used  the  expression  ' sujicrior 
UniHion  '  instead  of  '  superior  force.'  But  Inaamucli 
as  in  the  formal  announcement  of  the  capillary  prin- 
ciple—  which  is  applied  to  the  case  in  question,  and 
also  In  the  preceding  as  well  as  tho  succeeding  context 
—  it  is  very  clearly  indicated  that  the  effective  capil- 
lary forec-s  (and  not  the  sur/acc-ten-fion)  are  regarded 
as  Inversely  proportional  to  the  radii  of  curvature  of 
the  menlsciues,  few  physicists  will,  I  trust,  i)e  misled 
by  the  expression. 

He  does  not  admit  "  that  a  ll<|uld  filtn  tends  to 
draw  a  solid,  to  which  it  is  attached,  lowani  the  centw 
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of  conc*vity  of  the  film."    Tlie  most,  simple  and  fat- 
isfftctory  proofs  of  the  relative  offirieiicy,  us  well  us 

)  tilri'elion,  of  tlie  restiUttiit  of  tlieie  capillar)-  forces, 
to  bo  found  In  the  well-known  contrary  move- 
^nenln  of  small  columns  of  water  and  of  mercury, 
when  introfliiceil  into  conical  capillar)'  glass  tnbe.» 
placed  liorizontally.  In  these  cases  it  is  eviilent,  that 
the  effective  forces  arc  Inversely  .-is  the  ra<lii  of  curva- 
ture of  tin-  terminal  nuMiUcnse*,  and  are  ilirected 
toward  tliiir  leapcctlve  centres  of  ooncavliy. 

He  maintiiin*,  that,  if  the  <'.iplllary  forces  were  di- 
recti'd  toward  the  centre  of  concavity  of  the  film. 
*'  the  tendency  of  a  column  of  water  raised  between 
two  floating  bodle.s  liy  surface-tension  would  he  to  lift 
those  bodies:  similarly,  a  column  of  liquid  sustained 
in  a  fine  tube  would  tend  to  lift  the  tube."  Simple 
tnechanlc.'il  con«lder.ilicin5  are  suflioienl  to  slmw  that 
lie  n  mislttki'n  in  sM[ipi)<in!?  lliat  such  n  result  would 
follow.  Indeed,  it  is  obvious  tliat  the  ela«tic  rcjictiun 
of  the  common  meniscus,  fonned  when  two  such  float- 
lug  bodies  are  brought  near  to  one  anotlier,  dom  not 
ttnd  to  l^ft  Ihnn :  for  the  rrrlirni  coui)K)ncnt  of  the 
<^aptllnry  forces,  directed  toward  the  centre  of  con- 
cavity, is  exactly  counterbalanced  by  the  weight  of 
the  adhering  liquid  elevated  betwi'cn  lliem.  while  the 
harizonlnl  cumpouent  is  free  to  draw  them  together. 

So,  likewise,  the  column  of  liquid  sustained  in  a 
capillary  tube  c,in  have  no  tendency  to  '  lift  the 
tube : '  for  it  is  evident  that  the  weight  of  the  liquid 
elevated  must  exactly  balance  the  vertical  component 
of  thec.ipillary  forces  acting  at  the  crowning  meniscus 
williiu  the  tube:  the  hori/.otilul  component  tends  to 
draw  the  si<b.'s  of  the  tube  together. 

It  is  freely  admitted  that  my  explanation  of  this 
class  of  phenomena  may  be  Imperfect,  and  may  be 
more  or  less  unsatisfactory;  but  it  seems  to  me  that  its 
shortcomings  are  not  to  be  found  in  the  directions 
indicated  by  the  objections  put  on  record  by  the  critic. 
Such  elementary  facts  as  have  been  elicited  alx)ve 
could  not  appropriately  find  a  place  lu  my  i)aj>er. 

After  all,  however,  the  simplest  method  of  reducing 
this  class  of  phenomena  to  the  reaction  of  clastic 
films  of  Iii[Uids  Is  the  application  (as  has  been  done 
neat  the  close  of  my  paper)  of  the  jirtnciple  of  Gauss: 
vU,,  that  this  reaction  "  always  tends  to  reduce  the 
surface  to  the  smallest  area  which  can  he  enclosed  by 
its  actual  boundary."  ,Ioiix  LeContk. 

KorKeti'y,  0«l.,  Mireli  ID,  18«3. 

A  nevr  lecture  experiment 
It  has  long  been  known,  that  an  iron  bar  may  be 
permanently  masneti/.ed  by  holdiiii;  it  in  the  direc- 
tion of  the  clippiny-neeilh',  and  striking;  it  a  blow  with 
a  hammer.  Tlic  novelty  of  this  experiinenl,  so  far 
as  I  am  nwure.  consists  in  indicating  the  ma^nctiita- 
tion  of  the  bar  at  the  Instant  the  blow  is  delivered. 
1  use  for  the  purpose  a  retlectinR  ealvauoineter 
(Kohlrausch's  pattern),  a  lantern  with  detached  lens 
for  focusing  the  rellected  beam  (or,  in  the  day-time, 
tLporU  lumirri),  a  piece  of  gas-pipe  .SO  cm.  long  and 
4S  mm.  rliamcter,  ami  a  coil  of  line  wire  large  enough 
to  slip  frc'ly  over  the  gas-pipe.  After  carefully  de- 
mu'^netlzin!;  the  gas-pipe,  the  coil  of  wire  is  con- 
nected with  the  galvanometer,  and  slipped  down 
against  the  hand,  holding  the  pipe  about  30  cm.  from 
tiie  upper  end.  With  the  pipe  pointing  in  tlie  ilircc- 
tlon  of  the  dipping-needle,  a  ringing  blow  is  struck 
on  Its  upper  end,  and  the  spot  of  light  on  tiie  screen 
move.s  promptly  from  two  to  four  feet,  according  to 
the  distance  of  the  screen  from  the  galvanometer. 
A  second  blow  produces  only  a  very  small  movement 
compared  with  the  first  one.  Reversing  the  gas-piiK-, 
and  a(p«in  '•trlktng  ii,  the  change  of  magnetism  is 


indicatcil  by  another  Induced  current  about  equal 
to  the  first.  The  direction  of  the  current  is  th« 
siui'<  as  is  obtainel  by  moving  the  coil  from  the  end 
struck  toward  llie  middle  of  the  pli«<.  Hy  moving 
the  coll  along  the  pipe,  befon-  the  blow  and  after  it, 
the  induced  ciirronls  luilli-.Ue  that  the  temporary 
magnetism  of  Ilie  pipe  proiloced  by  terrestri.il  incluc- 
tioii  U  much  weaker  than  llie  pernianeDt  m  ignetisin 
priMluccd  by  the  blow.  II,  S.  C'Aim.iirr. 

Nurili.wi'«tcni  unlvurvUy , 
Nfarrli  20,  (SfU. 


llOUailTOK  FARM  EXPERtMENTS. 

Houghton  Farm.  Ex/Mrim^nit  with  Iniiian  com, 
ISKOSl,  with  a  miiHinar/i  of  Iht  ef.perimr.nt)  with 
ichcdt  for  fortii  iienrs,  at  RolhniiLileit.  Cambridge, 
RiceraiiU  pr.,  \9^'2-     75  p.      1.8°. 

Agricultural  phytic*.     Seriei  i.     No$.  1 ,  S. 

Mtteorologij  nnd  toil-lemperiitnrt*-  By  D.  P. 
I'lvSiiALLOw,  B..S.  Newburgh,  Ritchie  fr  Hull, 
l>r.     [1883. J     57  p.,  5  jd.     1.  8''. 

IiK3it)F.!i>  the  iittrinsic  value  which  those  piibli- 
f.ttions  havf  as  rejjorts  <»f  ciiivftilly  conducted 
experiments,  they  |K).ssess  nddilioiuil  interest  to 
;ill  who  htive  at  he.irt  Ihe  advancement  of  soiou- 
lific  iigricultufe  in  this  couiitrv.  liocaiise  they 
are  the  first  public  leports  of  whtit  is  here  ii 
novel  undertaking.  The  proprietor  of  Hough- 
ton Fiirni,  Mr.  Law.sun  V'nlVnlineof  New  York, 
Inis,  in  cll'ect.  estalijishcd  tipon  it  an  esperi- 
inont-station  devoted  to  the  scientific  investi- 
gation of  agi'icultural  <inesiionti.  ,So  far  as  wc 
are  awure,  tliis  is  the  first  institution  of  the 
kind  in  the  country  snpiinrted  liy  private 
inunilicencc,  an<l  iience  nntrninmelled  by  the 
ileinand  for  results  of  immediate  pructical 
utility,  and  by  the  raas.*  cd"  miscellaneous 
cliemical  work  which  seriously  rMreum.9eribe8 
the  scientifle  activity  of  public  experiment- 
stations.  The  outcome  of  tiiis  form  nf  the 
'  endowment  of  research '  will  therefore  bo 
jiwaited  witli  iniich  interest. 

The  lirsl  of  these  reports  gives  an  necounl 
of  titc  field-experiments  with  Indian  corn,  exe- 
cuted by  Dr,  Manly  Miles  in  18S(t  nnd  bSSI. 
Tho»e  expetiinents  arc.  in  the  niaiti,  inodelU«I 
atler  the  famous  Hothamsted  experiments  of 
Lawes  and  fiilbei't.  and  are  to  be  continued 
through  a  series  of  yeurs.  witli  the  design  of 
doing  for  Indian  corn  what  the  Knglish  experi- 
ments have  <lone  lor  whi'at  tind  barley.  T'hu 
experimental  plots  having  been  laid  out  and 
ilrained  in  the  previous  year,  a  crop  of  corn 
was  grown  in  IHHO  without  manure,  in  onler 
to  test  the  tinifovmity  of  the  soil  and  establish 
a  basis  for  stihseciucnt  comitarisons.  This  was 
followed  in  1881  by  a  crop  to  which  varions 
kinds  anil  <itinntilies  of  manure.'!  were  applied 
on  the  several  plots,  certain  |)lot8  being  left 
nnmnnureil  for  comparison. 


6.  18Ai.| 


SClBACi:. 


•i.il 


['nriniiiiijitfly  Iliu  seiison  of  |SS|  h:i.s  rs- 
treiiii'lj-  dry.  .•iiid  llie  inaniircii  .-ipplicd  imMliiceil 
scarcok  any  nppivdablo  effect:  m>  that,  al- 
tLouj^h  xai'iuim  itiiiior  rottiills  ut'  iiitore^t.  ami 
value  WLM'i-  olitiiiitfil,  the  main  objoct  of  tht.> 
experimoiils  wa»  scarcely  at  all  aclvaiiced  l>y 
the  year's  work.  The  most  interesting  of  ilies4' 
ainor  results  is,  |)erliap8,  the  striking  and  liene- 
:il  etlect  exercised  on  the  yield  of  some  of 
lu'  plots  liy  the  tliorough  drainage  which  they 
received.  Barnyard  manure  was  the  only  fertil- 
iser which  produced  any  noticeable  etTect ;  and 
this  is  ascribed  rather  to  itss  iiiiysical  action  in 
making  tiie  soil  more  retentive  of  water  than 
to  any  direct  fertilizing  in-tion. 

It  is  evident  that  circuiustances  have  con- 
8|)ire«l  to  render  this  simply  a  prolimiinir}-  re- 
port, whose  value  consists  in  its  account  of  the 
plan  and  methods  of  the  experiments  more  than 
in  any  results  yet  attained. 

Dr.  Allies  appears  to  Iw  tliUy  aware  of  the 
complex  nature  of  the  problems  attacked,  and 
to  have  taken  great  care  to  ext.'cule  all  the 
operations  of  tillage,  planting,  cultivation,  and 
harvesting  in  a  uniform  manner  on  the  several 
plots,  lie  is  cautious,  too,  in  drawing  con- 
clusions, and  not  in  haste  to  attribute  small 
ditl'erence  of  yield  to  the  ctfects  of  ditl'erent 
fertilizers,  as  is  too  often  the  case. 

His  method  of  tH)mparing  the  jields  of  a 
manured  and  an  unraanured  plot  is  novel  anrl 
interesting.  Instead  of  assuming  the  ditfer- 
encc  between  the  two  to  represent  tlie  effect  of 
the  manures,  as  is  usually  done,  he  lirst  grows 
a  crop  on  all  the  plots  without  manure.  In 
the  crop  of  the  sucaieding  year,  he  first  notej; 
the  gain  or  loss  of  yield  on  the  untuamired 
plot,  and  then  assumes,  that,  if  the  plot  to  be 
compared  had  not  been  manured,  its  yield 
would  have  varied  to  the  same  extent.  Then 
the  dirt'erencc  between  the  actual  yield  of  the 
plot  and  what  it  would  have  yielded  without 
manure  is  regarded  as  the  effect  of  the  fertiliz- 
ers applied  to  it.  The  following  example  il- 
lufttralcji  the  method: — 
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This  melh'Kl  of  comparison  is  evidently  in- 
tended to  take  account  of  the  natural  nneven- 
neas  of  the  soil,  and  it  is  to  a  certain  extent 
an  improvement  over  the  direct  comparison  of 


yields  ;  but  it  also  involves  errors  of  it*  own, 
and  not  only  that,  but  errors  of  unknown 
amount.  liecause  plot  S  yielded  one  busliel 
per  aciv  more  than  plot  1  in  MiBO,  it  is  by  no 
means  certain,  that,  in  the  very  dilferent  seusoa 
of  1H81,  the  Mame  ditference  would  have  been 
observed  :  imleed,  it  is  highly  probable  that 
it  would  not  have  been.  Dr.  Miles  recognizes 
this,  and  designates  the  7,.'!  bushels  of  our 
t.ablc  as  •  probable  increase  produced  by  ma- 
nures,' But  he  gives  us  no  means  of  knowing 
whether  this  amount  is  wiihiu  or  without  the 
liniila  of  error ;  that  is,  whether  the  tuanui-e 
on  plot  1  actually'  did  produce  an  efl'ecl  or  not. 
This  cannot  but  be  regarded  as  a  serious  defi- 
ciency in  these  otherwise  valuable  experiments  ; 
and  it  is  one  that  no  care  in  the  execution 
of  the  experiments  can  do  any"  thing  to  re- 
move. 

A  field-experiment  with  fertilizers  involves 
one  of  two  a-ssuraptions,  —  either  that  the 
several  plots  have  exactly  the  same  crop-pro- 
ducing iKJwer.  or  that  the  differences  observed 
in  a  preliminary  unmaiiured  crop  arc  constant. 
Neither  of  these  as.siimptions  is  true.  With 
the  greatest  care  in  the  selection  of  plots,  very 
considerable  differences  in  l)oth  respects  will 
show  themselves.  Such  being  the  case,  the 
scientific  conduct  of  a  field-experiment  requires 
that  the  amount  of  error  involved  in  the  above 
assumptions  shall  be  determined,  to  the  end 
tli.-it  we  may  know  whether  the  apparent  differ- 
ences in  the  effects  of  the  fertilizers  have  any 
real  significance.  This  may  be  done  Ijy  mul- 
tiplying the  number  of  plots  which  receive  the 
same  treatment,  and  distributing  them  uniform- 
ly over  the  experimental  field  ;  the  only  limit 
to  the  multiplication  being  that  imposed  by 
pr.iclical  considrrnlions  of  the  jxissibilily  of 
treating  a  hirgi'  number  of  plots. 

Ill  this  way  it  is  possible  to  obtain,  not  only 
the  average  yield  of  a  certain  fraction  of  an 
acre  under  particular  treatment,  but  the  amount 
of  variation  from  that  a\'erage  which  may  bt« 
expectc<l  in  individual  cases.  This  method 
calls  for  !i  multij)lication  of  the  maniireil,  t\s 
well  as  of  the  unraanured  plots :  it  greatly' 
increases  the  labor  of  conducting  a  field-ex- 
periment ;  but  the  results,  once  obtained,  are 
reanouably  accurate,  and  we  know  how  accu- 
ratv  they  are. 

This  whole  subject  has  recently  boon  very 
thoroughly  discussed  by  Wagner  ;  and  a  peru- 
sal of  his  papers '  cannot  fail  to  be  in  the  high- 
est degn-e  interesting  and  suggestive  to  all  who 
contemplate  making  field-ex|>eriinent8. 

<  Jimrnat  fur  Utnittrtft^trh/t/t,  itvlll.'J;  /^ndut.  »*rtufht. 
ittUloim,  xxvlll.  IXI. 
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The  ftccoiint  of  the  Rothjiinsled  experiments 
on  wheat,  from  the  pen  of  !Mr.  Lawcs,  which 
is  appended  to  the  report,  will  be  read  with 
special  interest,  as  showing  what  important 
gains  to  our  knowledge  may  result  from  such 
experiments  as  those  initiated  at  Houghton 
Farm. 

.  The  papers  on  agricuUiiraJ  physics  contained 
in  the  second  report  relate  to  load  meteor- 
ology and  soil-tenipenitureB.  Under  the  first 
of  these  suUlivisions  the  most  iuterestiiig  state- 
ment is,  that  local  predictions,  based  on  the 
signal-service  and  ou  local  observations,  were 
made  at  noon  for  the  succeeding  twenty-four 
hoin's,  with  only  two  per  cent  of  error.  (.lon- 
fldence  in  them  was  established,  and  they 
served  an  important  purpose  for  the  time 
during  which  they  were  issued.  The  obser- 
vation.s  on  soil-tcmporaturos  will,  of  course, 
yield  more  trustworthy  averages  when  based 
on  more  than  a  single  season's  work ;  but 
results  of  value  are  already  obtained.  Eight 
thermometers  with  the  bulbs  immersed  in  oil 
within  wooden  cases,  to  prevent  chauge  of 
record  during  their  observation,  were  placefl 
at  the  surface,  and  at  depths  of  three,  six,  and 
nine  inches,  and  one,  three,  five,  and  eight  feet, 
and  were  observed  hourly  between  seven  a.m. 
and  nine  p.m.,  ft-om  May  to  October,  1882,  and 
sometimes  throughout  the  twenty-four  hours. 
The  soil  was  gravel  ui)on  hardpan  and  clay. 
The  observations  are  elaborately  discussed  by 
Mr,  Penhallow,  who  obtains  the  following 
results.  The  penetration  of  the  surface-heat 
to  a  depth  of  three  inches  requires  one  and  a 
half  to  two  hours;  to  one  foot,  eight  to  ten 
hours  :  hence,  at  a  little  greater  depth  than  the 
latter,  the  diurnal  waves  of  temperature  would 
be  reversed.  Hourly  change  of  tcinpeniture 
censes  at  about  eighteen  inches,  and  daily,  near 
eight  feet ;  but  these,  as  well  us  the  average 
daily  variations,  being  only  for  the  hours  from 
seven  a.m.  to  seven  p.m.,  need  supplcraentarj' 
observations  to  show  their  full  measure.  The 
use  of  niininiiim  thermometers  would  greatly 
increase  the  value  of  the  results.  Irregulari- 
ties in  the  daily  temperature-curve  are  con- 
sidered first  as  showu  in  a  diminished  total 
variation  ('mean  depression  of  hourly  varia- 
tions '),  and,  second,  as  seen  in  marked  irregu- 
larities in  the  curve  ('sudden  depressions'). 
The  first  of  these  is  found  to  be  always  con- 
nected with  rainfall  and  consequent  excess  of 
moisture  in  the  soil,  pjx)bably  aided  by  absence 
of  direct  sunshine  ;  the  second  generally  comes 
either  from  a  temporary  obscuration  of  the 
sun,  as  by  a  passing  cloud,  or  about  as  fre- 
quently iVom  the  reaction  after  a  sudden  ritie 


of  surface-temperature  much  above  that  of  the 
soil  below. 

Of  more  interest  are  the  comparative  results 
of  observations  made  in  June,  three  inches  be- 
low the  surface,  in  one  unciiltivnteti.  and  two 
plots  of  cultivated  ground,  referred  to  in  the 
report  as  a  and  b.  One  of  the  cultivated 
plots,  a,  had  been  treated  with  composted 
stable-manure  ;  the  other.  6,  with  an  equiva- 
lent mixture  of  commercial  fertilizer  ;  and  both 
were  planted  with  corn.  The  uncultivate<l 
ground  had  the  greatest  daily  range,  chiefly 
from  its  higher  maximum  temperature  ;  plot  a 
had  the  least  range,  as  its  minimum  was  ^'' 
to  1°  C.  higher  than  in  plot  6.  This  dimin- 
ished variation  would  seem  to  result  ft-om  heat 
evolved  by  the  decomposing  manure. 

All  the  observations  are  neatly  recorded  io 
tables  and  diagrams.  Their  only  inconvenience 
arises  from  the  use  of  even  numbers  of  feet  or 
inches  in  determining  the  depths  for  observa- 
tion, while  the  records  are  kept  in  fi-actional 
centimetres ;  so  that  3,  6,  and  9  inches  are 
always  rendered  7.6,  l.j.'i  and  22.8  cm.  One 
system  or  the  other  should  be  fully  adopted. 
As  the  first  season  of  observation  includes  only 
the  warmer  mouths,  studies  of  frost  are  not  yet 
published. 

FOSSIL  ALGAE. 

Apropos  da  algues  foasiles.     Pur  le  marquis  de  Sa- 
i-ORTA.  Paria,  Maiion,  1882.     76  p.,  10  pi.    1.4"  . 

In  a  fine  imperial  quarto,  the  author  criti- 
c.illy  examines  the  nature  of  some  impressions 
described  by  phylopaleontologists  as  remains 
of  fossil  Algae,  but  which  a  Swedish  naturalist, 
Nathorst,  in  a  considerable  work  published  at 
^Stockholm  (1881),  has  considered  as  repre- 
senting tracks  of  invertebrate  animals.  In  his 
memoir,  Nathorst  illustrates  by  a  large  number 
of  figures  the  tracks  and  impressions  which 
the  author  liimself  and  others  have  observed, 
us  produced  by  the  movements  of  small  crabs, 
insects,  worms,  even  of  water-currenU  and 
waves,  upon  sand,  or  soft,  muddy  surfaces. 
As  points  of  comparison,  the  Swedish  author 
gives  a  list  of  the  works  where,  to  his  belief, 
are  represented  so-called  Algae  corresponding 
to  bis  figures.  Among  the  memoirs  quoted 
in  the  list  are  Saporta's  PaUontologie  franraise 
(vol.  i.)  — where,  among  the  Jurassic  plants, 
all  the  Algae,  excepting  Itieria  and  perliaps 
one  or  two  others,  are  considered  as  true 
tracks  —  and  the  Evolution  du  rigne  vig&al, 
by  Saport^i  and  Marion,  where  most  of  the 
impressions  described  as  Algae  are  regarded 
as  tracks  of  divers  kinds.     It  is  to  defend  hi» 
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[positiou,  nnd  that,  indeed,  of  phytopaleontol- 

logy,  that  .Sa|)ortj»  has  prepared  a  really  noble 

IvolutDe.     Ho  first  examines  the  conditions  of 

[the  vegetable  remains,  their  mode  of  jireserva- 

[tion.  the  evidence  of  their  vegetable   nature 

[compared  with   the   impressions  produced  b}- 

I  animals  or  mechanical  agency.     On  this  sub- 

'  jeot  he  adds  a  note  of  i)r.  Marion,  who  has 

followed  the  same  line  of  research  as  Nalhorst, 

in  carefully' studyinjr  the  character  of  the  cells 

protliK-ed  by  animal  agency,  and  who  points 

lont  the  great  rtilfcrcnce  between  these  tracks 

nud  vegetable  impressions.     The  second  part 

of  Sajxirta's  memoir  contains  a  detailed  exam- 

I  inatiou  of  some  types  of  fossil  Algae.     The 

[Bpcciea  described  are  represented,  as  well  as 

[their  living  related  types,  with  admirable  care 

[and  precision.     Some  of  the  documents  from 

which  Saporta  has  derived  valuable  assistance 

Inre   from   the    works    or   communications    of 

American    authors:     Ilnrlania   Ilallii.  among 

othere,  is   bfautil'ully  figured.     With  few   o.'s- 

I  ccptions,    all   the   evidence    adduce<.l    in    the 

I  admirable  work  of  Saporta  is  oppose<l  to  the 

[opinions  of  Nathorst,  and  renders  great  ser- 

I  vice  to  i)hytt)palconlologj-. 


BOLTON'S   QUANTITATIVE  ANALYSIS. 

pTAe  student'!  guide  in  quantitative  anali/sit,  intended 
at  an  aid  to  ihn  study  of  Freieniwi'  tyittm.  By 
H.  Cakrinoton  Bolton,  Ph.D.,  Trinity  col- 
lege, Hartfurd,  Conn.  New  I'ork,  John  Wiley 
j- , Von*.  1882.     6-f-124p.     8°. 

TuE  above  title  is  »oniewlu»t  misleading  ;  for 
Ithe  book,  as  statL-d  in  the  preface,  is  a  series  of 
1  notes  on  a  syntem  of  quantitative  analysis,  as 
|develope<.l  and  modified  by  the  author,  from  a 
[coarse  of  instruction  originally  organized  in 
the  School  of  mines,  Columbia  college,  by  Prof. 
rC.  F.  Chandler.  Viewing  the  book  in  this  light, 
[two  things  must  be  taken  into  consideration.  — 


first,  whether  the  analysis  given  are  typical 
ones,  such  aa  would  enable  the  student,  on 
the  completion  of  the  course,  to  work  out  by 
himself  the  common  problems  of  quantitative 
analytical  chemistry  :  second,  whether  the  notes 
given  under  the  various  dolerminationa  are 
such  as  explain,  not  only  the  ditl'ereut  steps  of 
the  prtKiess,  but  also  the  reasons  that  neces- 
sitate them.  The  first  of  these  two  rpiestions 
we  can  answer  (.lecidedly  in  the  atllrmalive. 
The  only  criticism  tliat  we  might  make  is.  that 
possibly  too  much  attention  has  been  paid  to 
alloys,  and  not  quite  enough  to  complex  min- 
end  determinations.  The  first  analysis  given 
is  baric  chloride,  then  magnesic  sulphate,  and 
other  simple  salts  where  no  proee88  of  separa- 
tion is  necessary.  The  l)ook  then  takes  up, 
in  well-chosen  order,  almost  ail  the  common 
alloys  and  minerals,  givi's  the  simpler  prob- 
lems of  voliitnetric  work,  the  determination 
of  carbon,  hydrogen,  and  nitrogen  in  organic 
corapouniis,  and  many  of  the  most  strikimr 
commercial  tests ;  such  as  the  examination  ol' 
sugar,  milk,  mineral-water,  coal,  and  petro- 
leum. The  notes,  however,  under  these  different 
analyses,  we  cannot  consider  as  perfectly  sat- 
isfactorj'.  They  consist  of  a  sliort  account  of 
the  process,  with  references  to  Fresenius  or 
the  original  article,  and  sometimes  a  tabulated 
plan  ;  but  no  explanation  of  the  various  steps 
is  given.  If,  afler  each  analysis,  the  reasons 
why  the  different  reagents  had  been  added, 
and  other  numerous  details,  had  been  explained, 
the  value  of  the  book  would  have  been  much 
greater  ;  for  it  is  the  want  of  such  elucidations 
in  Fresenius  that  makes  his  system  seem  con- 
fused and  ditlicult  to  the  young  student.  As  a 
whole,  however,  when  studied,  as  intended  by 
the  author,  in  connection  with  Johnson's  trans- 
lation of  Fresenius,  or  when  supplemented  by  a 
thorough  series  of  lectures,  we  can  recommend 
the  book  as  giving  a  valuable  course  in  quan- 
titative work. 


WEEKLY  SUMMARY  OF  TUE  PROGRESS   OF  SCIENCE. 


ASTRONOMY. 

Etocke'a   comet,   and   a  resisting  medium  in 

•pace.  —  Ur,    O.    liackluiid,    in    a    paper    entitli-d 

KurzcT  bcric/il  ueh'.r  virini'  untersuchumjfn  unber  lii'c 

ltlf})Othe-ii;    riut'S    wiederstchenden    mittfli    (MfLciwji'a 

I  math.  ■:!  I'-itrf^n.,  vi,),  makes  the  fotiowhi:;  Ntatemciil 

I  of  tlii'  ri'-ul:     of  his  rosearclica  on   £iicl<e°i  comet: 

'Tl  itlonn  liitlierto  made  of  llie  theory  uf 

[£n';!  :   rcully  ]irove  nothing  us  to  tlie  cxisl- 

I  CDce  01  *  ru^isting  medium  In  space.    Even  if  we 


should  succeed  by  such  a  hypothesis  to  explain  lufli- 
cientty  llie  increase  of  the  mean  motion  and  the 
decrensc  of  the  eccentricity  during  tlie  (H-riod  1811)- 
48,  a  simpl<e  hypr>tliesis  like  this  will  nut  Ht  the  tiame 
time  ("uftice  for  the  motion  of  the  comi'l  after  1805, 
a$  the  vnrittlion  of  the  mean  motion  aftci'  that  time 
has  most  probably  l>ceomp  different.  Not  until  the  , 
period  lStVV-81,  and  its  connection  with  llie  earlie 
one,  have  l>eon  fully  discussed,  will  it  p<<rli»ps  liecotiM 
{Kissible  to  iiiid  indications  of  the  n«lnre  of  Ui 
unknown  forces  which  act  on  Ihecomet,"  —  {Cope 
nicuM,  Feb.  I     D.  f.  T.  [S' 
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Selective  absorption  of  solar  energy.  —  Pr<>- 
fi'»»or  Laiigley  publi^lien  an  exU'iiilcd.  ulnburate,  and 
cxfociliiiitly  iiuportuiil  paper  nti  llic  selective  absorp- 
tion of  solar  eiierjiy,  as  jptt'rniiiieil  by  obaervaiions 
with  tlie  spectrolxjUmioler  at  Allesrhenv  observatory, 
and  upon  the  siiuiniitof  Mount  Whitney.  It  consists 
mainly  of  a  «tatc'nieiil  of  results,  with  comparallvcly 
Utile  lieliill,  —  perhaps  in  tioiiie  case.i  not  <initc»n  much 
a.s  would  hv  desirable  in  order  to  enable  the  reader  to 
Judge  how  far  the  numorlcitl  c«nclu»lons  are  to  be 
trusted,  sinee  probable  errors  are  seldom  given.  Fur- 
ther papers  arc  proniiseil,  however,  in  which  these 
matters  arc  lo  be  more  fully  treated. 

Prof.  Langley's  observations  cover  all  the  spectriun 

from  about  wave-length  O/itfi  In  the  ultra-riolct  to 

S.'iX)  in  the  infra-red,  —  far  below  the  limit  reached 
by  any  other  invc.iligator. 

The  principal  results  are  the  following:  1.  The 
maximum  of  energy  in  the  diffraction  spectrum  is 
near  the  luminous  niaxiuiutn  between  the  red  and 
yollow,  though  varying  with  the  sun's  altitude.  2. 
Our  atmosphere  produces  an  enormous  syslemnltc 
absorption,  Increasing  contintuilly  from  the  infra-red 
extremity  of  the  spectrum,  where  it  is  comparatively 
slight,  to  the  ultra-violet,  where  it  Is  very  great. 
Tills,  however,  Is  not  to  be  taken  as  denying  the  ex- 
istence of  romarkble  absori>tlon-bands  in  the  Infra- 
red.    The  observations,  In  fact,  show /our  such  bands 

at  wave-lengths  O.^OJ,  1.''14,  l.^S",  and  1.''8:),  each 
of  them  c|uitc  as  renuirkable  as  the  great  line  A,  near 
the  lower  extremity  of  the  visible  spectrum.  3.  The 
character  and  color  of  the  sunlight  is  markedly 
changed  by  the  atmospheric  absorption;  so  that,  to 
the  naked  eye  placed  outside  our  air,  the  sim  would 
api>car  decidedly  bluish.  4.  The  solar  constant  indi- 
cated by  llie  observations  is  even  higher  than  Forbea's 
valae :  it  ri.ses  to  ii.84,  and  seems  not  uiilikcly  to  reach 
3.00.  (The  units  in  which  the  solar  constant  is  here 
expressed  are  not  cnlni-ii.H  per  sr|uare  jiivtre  per  min- 
«i/«',  but  ten-lhousanilllis  of  a  calory  per  .',(|uare  cen- 
timetre per  minute. )  5.  The  apparatus  used  wa.s  so 
delicate  that  all  the  principal  Fraunhofcr  lines  of  the 
visible  spectrum  showed  themselves  in  the  galva- 
nometer readings,  ti.  The  ratio  of  the  luminous  to 
the  dark  heat  is  greatly  changed  by  the  atmospheric 
nbsorjilion,  twing  much  greater  outside  our  atmos- 
phere than  witiiiri  it.  The  writer  adds,  "It  is 
probable,  however,  that  the  solar  spectrum  before 
absorption,  though  probably  weak  below  the  red,  |/r( 
rj-Uniitd  vrrj/  much  forllivi'  into  lltv  iiijra-red  tliitn 
our  chart)!  btiUcalc.  We  may  even  regard  It  as  prob- 
able that  some  agent  of  tl\e  atmosphere  acts  as  an 
almost  complete  barrier  to  the  entronee  or  departure 
of  r.iys  below  the  point  charted." 

The  salient  features  of  the  investigation  are  tlio 
e.X(|uisltely  sensitive  apparatus  devised  for  its  prose- 
cution, and  the  new  method  of  deducing  the  solar 
constant  from  pyrheliometer  observations  at  the 
earth's  surface  by  means  of  separate  co-etlleients  of 
transmission  detcrmincil  for  radiations  of  different 
wave-lengths. 

An  intj'restiiig  rjue^tlon  arises,  al.io,  as  to  the  way 
in  which  our  atmosphere  acts  to  retain  the  sun's 
beat  on  the  earth,  in  view  of  the  observed  fact,  that, 
contrary  to  all  previous  BU|)posilions,  the  air  Is  more 
transparent  to  the  red  and  infra-red  rays  than  to 
*lK>«e  in  the  upper  part  of  the  spectrum.     It  would 

em,  as  the  author  suggests,  that   the  air  must  be 

'almost  opaque  to  rays  of   wave-lengths  below  some 

limit;  that  limit,  however,  Iwlng  below  the  extreme 

point  reached  by  his  measures.  —  (Anifr.  journ.  »c., 

March)    c.  a.  v.  [532 


MATHEMATICS. 

Algebraical  curves.  —  M.  Nocther  seeks  to  estab- 
lish a  thorouglily  rigorous  foundation  for  the  gencml 
theory  of  algebraical  curves  in  space,  and,  to  this  end, 
proposes  to  investigate  all  of  the  fundamental  prop- 
erties of  such  curves  as  o;in  b»!  derived  from  the 
general  theory  of  algebraical  functiotis.  Hefrrences 
are  given  to  the  most  iinpnrtaut  papers  which  have 
alrc.idy  ap[ieared  on  this  subject;  and  the  author  re- 
marks that  but  two  processes  have  been  employed  In 
these  earlier  pa|>en<.  The  first,  ileveloped  principally 
by  C'ayley.  det>ends  upon  the  representation  of  these 
cur\es  by  a  cone  and  n  '  monoid : '  the  second  seeks 
to  apply  the  theory  of  algebraical  functions  directly 
to  groups  of  points  on  the  Hpa<.'e-cnrve.  The  author 
uses  t)Oth  of  these  processes;  founding  them,  how- 
ever, upon  lirmly  established  and  constantly  valid 
theorems  concerning  algebraical  functions,  ami  shows 
that  the  first  method,  although  leading  to  very  gen- 
eral results,  is  not  Bufficicnt  for  a  rigorous  e-stabllsh- 
ment  of  the  entire  theory.  The  limits  of  applicabil- 
ity of  the  secoiul  method  are  also  indiealeil.  The 
curves  treated  are  without  multiple  |>oints;  and,  since 
they  are  regarded  as  general  intersections  of  surface*, 
these  surface*  can  have  no  multiple  iralnts,  nor  can 
they  have  contact  along  a  curve.  The  first  part  of 
the  memoir  treats  of  special  cases  of  intersections 
of  surfaces;  and  the  second  part,  of  tlie  intersections 
of  surfaces  in  general,  these  surfaces  being  condi- 
tioned only  by  the  fact  that  they  must  contain  the 
8pace-cur\'c  under  consideration,  be  destitute  of  mul- 
tiple-lines, etc.  Tills  general  theory  has  inversely 
\X9  most  general  application  in  the  development  of 
the  geometry  of  special  surfaces.  .V  brief  section  is 
devoted  to  this  latter  subject,  which  the  autlior  pro- 
poses more  fully  to  develop  in  a  forthcoming  paper. 
The  present  paper  Is  undoubtedly  a  most  important 
addition  to  the  existing  literature  of  algebraical 
space-curves. —  (Journ.  rcineundanyctc,  math.,  xclli.) 
T.  c.  [533 

Orthogonal  surfaces.  —  M.  Bianchi  announces  a 
theorem  concerning  certain  triple  systems  of  orthog- 
onal surfaces  ;  viz..  all  surfaces  of  constant  negative 

curvature,  —Vi^,  give  rise  to  a  triple  system  of  or- 
thogonal surfaces,  of  whicii  one  system  is  formed  of 
surfaces  having  the  same  constant  negative  curva- 
ture, and  the  other  two  of  surfaces  which  have  cir- 
cles of  radius,  H,  as  one  of  the  systems  of  their  lines 
of  curvature.  An  application  is  given  to  the  surface 
formed  by  the  revolution  of  the  iracirix;  the  f'arle- 
slan  co-ordinates,  x,  y,  z,  of  a  point  in  the  corre- 
sponding triply  orthogonol  surfaces,  are  given  in  terms 
of  three  parameters,  ii,  v,  u>:  and  tlie  method  of  B«n- 
eration  of  these  surfaces  Is  described.  —  (Alii  delta  r. 
acad.  del  llncei,  vil.)    t.  o.  [534 

On  Fuchsians.  —  M.  I'oincan?,  in  a  series  of  me- 
moirs presented  to  the  French  academy,  has  treated 
certain  new  functions,  which  he  calls  '  Fuchsians,' 
'Kleinians,'  'Iheta-Fuehsian.s,'  and  '  zeta-Fuchsians,' 
These  functions  have  a  certain  analogy  to  the  elliptic 
and  Al)elian  functions;  viz.,  while  these  latter  func- 
tions affoni  integrals  of  certain  algebraic  differentiaU, 
the  new  functions  afford  means  of  integrating  linear 
differential  equations  with  algebraic  co-effioienls.  In 
the  present  paper  the  author  merely  introduces  the 
subject  by  studying  certain  properties  of  Fuehsian 
groups  (flrpuj^e^Fiich.iitnneK),  and  expresses  the  inten- 
tion of  returning  later  lo  the  study  of  their  conse- 
quences from  the  point  of  view  of  the  theory  of  func- 
tions. A  fuller  account  of  M.  I'olncarc's  psiper  will 
l>e  given  later,  the  present  brief  notice  being  tsk<.>n 
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fn)m  tlii>  PriAiehvi't  of  I  he  new  mnihcuiaticxl  jouruul 
eilltcd  by  G.  MilUgZollK'r  In  .stockliolm.  —  (.Icto 
math.,  \.)     T.  r.  [535 

De&JOite  integralB— M.  DsvlJoff  obt«lin  two 
very  gciierttl  formuliie.  ilt'iipiidlti^  uimiii  an  arhilrnry 
function  F  ix)  uf  tlic  iilli  Jof-rcf  in  x-  He  cliiliiis,  liV 
jud  of  tlii'51-,  1(1  \»:  iilili'  III  obtain  nearly  all  <it  \\w 
known  ilii'oroins  riuirtirnln?  dulliilti"  inlt>;j;ials,  by 
making  n  intliiik',  and  |>r<^p<'rly  cboo^ini:  the  form  of 
F  (x).  Several  apidiiMlUinx  an.'  made,  based  upon  Ibi* 
ussuraptiun  of  parlicular  forms  for  F  [x)-  —  iJoiirn. 
<1<;  mutA.,  1882.)     T.  c.  [536 

PHYSICS. 

Nev7  method  of  determinlug  specific  gravity 
of  Bolids.  —  I'rofestor  Miinme,  having  oooasiini  lo 
ascerlain  on  shipboard  the  speoific  gravities  of  i^am- 
ples  of  coal,  und  being  prevented  by  the  motion  of 
the  vMsel  from  using  the  balance,  devised  a  proce<lure 
which  not  merely  served  his  purpose,  but  is  suscepti- 
ble of  wide  application.  Placing  a  block  of  coal  in  a 
liquid  so  den'<e  us  to  floiU  it,  he  gradually  reduced  the 
density  by  (he  admi.Mure  of  a  lighter  lii|uid.  until  the 
coal  .rfoato'i  iiinncriird.  The  homogeneity  of  the  mix- 
ture lieing  maintained  by  stirring,  this  equilibrium 
was,  of  course,  reached  only  when  the  specific  gravity 
of  the  llijuid  became  equal  to  that  of  the  immersed 
solid.  He  tlieu  measured  the  specific  gravity  of  the 
liquid  with  a  common  hydrometer.  For  the  notation 
of  the  lighter  coals,  lie  u«i'd  a  thick  solution  of  cane- 
sugar;  for  anthracite,  strong  .sulphuric  acid. 

As  a  test  of  the  accuracy  of  the  results,  he  after- 
ward repeated  the  determinations  with  Jolly's  balance, 
obUlning,  — 


By  .folly". 
Ditlanci*. 


Ily 
Miilure. 


Pllfervnc*. 


Anllinulix . 


1.564U 

l.MU 

-  .IIIU 

l.SdOS 

1.3(11 

-  .00(1 

I..T(XIO 

1.3m 

.oog 

l.iTuo 

1.281 

'   .01X1 

I.IJV) 

I.I06 

.UIM 

MSI.' 

I.I'iO 

.00* 

I.i»»i« 

l.ixm 

-  .001 

Mnn 


±.004 


(Phil.  wc.   »r'iM/i, 


mfellna  March  24. ) 
Hmt. 
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Domestic  thermometTy  —  M.  Git<ton  Tissandier 
considers  the  errurs  thai  are  llki'ly  to  be  made  In  de- 
tenniniiig  the  teniperaluru  i>f  a  room  by  the  usual 
racthml  i>f  a  thermnmeier  hung  on  the  wall.  lie 
found  that  the  apparent  temperature  of  a  closed 
room  varied  from  liW  to  liLT."!'.  according  lo  the 
polition  of  the  thermometer.  The  air  in  ifie  up(ier 
part  of  the  room  was  mtu'h  warmer  than  that  near 
the  floor,  and  the  window  bad  a  very  marked  effect 
ou  the  h'liiperatiire  of  the  air  in  il<  vicinity. 

These  olwervalions  were  made  with  tested  ther- 
mometer'. The  errors  made  with  the  onlinary  domes- 
tic Ihermoiiieler  are,  of  eoiipse,  much  greater. 

In  order  areuralely  to  obtain  the  temperature  of  a 
route    M     I  ...  ....i;,.r  advises  the  theruioineter  to  be 

Ue\'  >f  a  man  for  about  two  minutes  at 

scv.  ,  lilts,  and  the  mean  of  these  obser. 

vatiitiii  to  be  ukeii.  —  ( La  Nature.  Xo.  &08.|    c.  n.  i-. 

[538 
Beotrioity. 

Determination  of  resiatajice-unit  —  I<onJ  Kay- 
lelgh  recA'ntly  rtL-ul  a  pa|>er  iH-tort;  the  Royal  society, 


dCML'ribing  ex|M-rimenl<i  condiicled  by  him  on  the 
value  of  ijie  II.  \.  iiiiil  of  resisliiiice.  Thn'e  iieriei*  of 
observationn  were  taken.  —  two  by  LorentE's  uu'lhod, 
and  a  third,  in  which  the  indiielion  coIIk  were  H«pu- 
rated  from  the  ilisk  so  far  that  the  renuli  whh  practi- 
cally liidepeinleiit  of  tbe  nidiiis  of  the  eoilM.  'I'be 
mean  value  obtained  was 

1  B.  A.  unit  =  .UWJTJx  ill*  (o.  o.  s. ). 
The  Mlaiidnrd  of  time  was  a  liining-forli,  whose  ab8i>- 
liiic  pitch  wa!«  determlneil  bv  a  new  nietlitHl.  —  (K/ce- 
/nWofi,  Fob.  Kl.)    J.  T.  [539 

Pressure  and  resistance  in  carbon.  — S.  Bidwell 
read  ii  iiapei-  lHf,,ic  ilii>  I!(i\al  Bociely,  giving  the  re- 
■•iill*  ol  ex|M'riiMeiil«.  oil  larboii  eyliiiiler»  maklni;  i.'oli- 
taet  at  riuhl  aiiuli.-s  with  eaeli  other.  He  proves  that 
changes  in  jiiev'iiire  pr<Mlui'e  ihegR'aletil  proportional 
effect  when  the  pressure  and  sln.'ngth  of  curn'iit  is 
comparatively  low:  on  the  remnval  of  the  prewuirc, 
the  resistanee  returns  to  aUnit  its  original  value. 
The  passage  of  a  current  the  strength  of  which  does 
not  exceed  a  ceriain  limit  causes  a  jierinanent  dimi- 
nution of  the  resiBlance.  Similarly,  the  IcHsening  of 
resistance  due  lo  pressuri'  is  magnitieil  U\  the  aelion 
of  the  ciirreiil.  — .r.  T.  |540 

ENOINEEBINO. 

The  Antwerp  wrater- -works.  —  Mr.  William  An- 
derson recently  read  a  paper  at  the  Inslltntion  of 
civil  engineers  in  London,  which  contains  some  in- 
teresting facin  in  regard  to  the  piirilication  of  waler 
for  domestic  [Hirptises.  .\ntwer|i  ha*  •2(K),llO(l  inhabit- 
ants, and  until  recently  its  water  was  derive<l  from 
shallow  wells  and  from  open  canals.  The  well-water, 
though  clear  to  look  at,  vas  for  the  most  part  dan- 
gerously contaminated  by  the  sew;ige.  The  new 
works  take  the  water  from  the  Nfethe  at  a  point  eleven 
miles  from  Antwerp.  This  water  was  very  impure, 
even  after  ordinarv'  filtralion  through  sand,  as  the 
river  (lowed  through  a  highly  cultivateii  country, 
carrying  up  the  drainage  of  M alines  on  the  flood-tide, 
and  bringing  down  that  of  the  villages  on  its  upiK-r 
waters  on  the  ebb.  The  time  during  which  w.iter 
could  bo  taken  was  thus  limited  to  idiotit  three-quar- 
ters of  an  hour  In  each  tide.  I'rof.  IJisoholT,  Dr. 
Frankland.  and  Mr.  Ilatton  had  shown  that  finely 
divided  metallic  iron  bad  the  power  of  destroying 
organic  impnrltips,  removing  color,  separaling  finely 
suspended  matter,  and,  above  all,  destroying  the  germs 
of  putrefaction,  of  bacteria,  and  prob.ibly  those  of 
ejiideniic  disease!*.  To  contirm  the  laboratory  evi- 
dence, a  p.iir  of  tiltei-s  with  a  total  area  of  USOsqunri' 
feet  was  made  at  Waelhem;  the  first  filter  being 
pl.ved  upon  a  higher  level  than  the  setiond.and  filled 
with  a  bi.'d  of  spongy  iron  aud  gravel,  mixed  in  the 
pro|Hirtlou  of  one  to  three,  covered  with  a  layer  of 
ordinary  liller-sand.  In  this  filter  the  water  would 
beeome  charged  wpb  iron,  to  elimiii:ite  which  it  wa.s 

to  be  exposed  to  the  air,  and  p:i-«>ieil  Ihroir.-'    ■    vd 

or  eommoii  sand-filler,  in  whirli  the  red  ■  I 

be  deposited.  Three  montlis  of  trial  pr*"' 
factory  tlial  three  filters  of  the  <ame  kind  were  miide. 
having  an  aggregate  area  of  .11,(KX»  feel,  with  three 
sand-lillers  of  the  same  area.  Kighleen  nmnilis'  work 
has  shown  that  the  waler  ri'malns  dear  and  lirighl, 
while  the  spongy  iron  showed  no  signs  of  deteriora- 
tion, llr.  Kninklaiid  reports  favorably  upon  the 
chemical  conditi<in  of  the  water,  and  also  ii|Hin  the 
complete  destruction  of  bacteria  and  their  germs.— 
(  Kfin  JVo«(rrtn<r*  maj;.,  March,  18*J)    0.1.,  v.    (541 

Seasoning  wood  for  musical  instruments.  — 
Mr.  C.  ReniS  of  Slelliu  has  devised  a  proi'e.Hs  for  the 
drying  of  wood,  intended  especially  for  the  prepars- 
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tion  of  wood  for  musical  Instnimentr,  but  perhaps 
otherwise  useful.     It  la  ilescrll)ed  a.s  follows:  — 

Tile  wooden  boards  are  jo  arriknged  In  n  large  Iron 
keltlf  that  g.ises  may  freoly  circulate  over  their  en- 
ilro  surface,  and  exposed,  in  the  fint  filace,  for  twelve 
hours,  to  the  drying  effects  of  hot  air.  .\fter  this  the 
kettle  is  eloaed,  reheated  by  the  apparatus  below, 
and  the  air  exhausted,  when  the  kettle  in  filled  with 
oxygen  ozonixed  by  electrical  sparks  passing  eontin- 
ly  between  two  points  of  platina,  forming  the 
nid-poles  of  two  wires  conducted  through  lubes  of 
g1a3.<<  into  the  kettle.  The  ozone  is  ^aid  to  act  so 
energetically  ujion  the  heateil  wood,  that  it  consumes 
the  destroying  re»inous.  oily,  or  other  parts  in  from 
twelve  to  twenty-four  hours. — {Eaijineerif  chiJb, 
Phllnd.;  meetin'j  ilnrch  S.)  [542 

CHEMISTRY. 

(OlVrl«(,..i 

Investigations  on  the  unsaturated    adds.  — 

For  the  purpose  of  detining  the  l.ictone  formation 
with  greater  precision,  n  series  of  invest igalions  has 
been  undertaken  In  Fittig's  laboratory,  which,  al- 
though not  completed,  have  yieldeil  valuable  re.iulta 
In  this  direction.  By  reduction  of  /3-aceto-  and  ^- 
ocoto-isobiityric  adds,  Gottatein  prepared  two  new 
caprolactones.  A  heptolactone  was  obtained  by 
Voung  from  the  reduction  of  ethylacetopropionic 
acid,— 

OH.  -  CO         UOOU 

I         I 

CH,  -  CU  -  OU,  -  OU,  +  H,  - 
CU,  -  CH  -  O  -  CO 

I  I  I-  H,0. 

OU,         cti     cn,  -  ciij 
An  octolactono  resulted  from  the  reduction  of  methyl- 
elhylacetosucclnic  ether.     Lactones  were  derived  by 
Iljelt  from  allylmalonic,  diallylnialonio,  and  dlallyl- 
sretic  acids.     From  the  formaliuu  of  paraconic  acid 
ora  itabrompyrotartarlc,  it  wits  shown  by  Beer  to  be 
k  carbo-xylic  acid  of  bulyrolactoiie,  — 
coou 
I 

OH,  -  CU  -  OH, 

I  I 

O CO 

Other  lactones  of  an  interesting  nature  were  prepared 
by  Jayne  and  Penfield.  Of  special  interest  is  a  delta- 
lactone  obtained  by  Wolff,  In  lactones  bitlicrto  es- 
amine<l  the  general  structure  has  been,  — 

-  t;  -  CH,  -  C  - 

io_i 

or  reduction  has  taken  place  between  the  carboxyl 
group  and  n  hydroxy!  group  attaclied  to  the  third  car- 
bon atom  fnifu  the  carboxyl.  Starting  with  sodlum- 
iu;ot-acetic-other  and  jj-iodpropionic  aciil,  acetoglu- 
t«Hc  ether  — 

CU,  -  OO 

C,H,  -  O  -  OO  -  CH  -  CU,  -  CH,  -  '.'O  -  oc,n, 
—  was  first  prepared.  By  treatment  with  hydrochloric 
a<'id  this  sulistancc  wiu  couverted  into  }-aceto-butyric 
aci.l  (<;H  ,  -  CO  -  CQ;  -  CU,  -  CH^  -  COOH), 
whtcli,  by  the  action  of  nascent  hydrogen  in  alkaline 
solution,  gave  tlie  deltalactone  of  normal  capronic 
acid,— 


i.n. 


CU 


CH,  -  CH,  -  CHr 
CO 


Results  obtained  by  Ebcrt  In  the  study  of  cumarinc, 
by  Flltlg  and  Kbert  on  cumarilic  acid,  and  by  Erd- 
tiiaun  on  the  action  of  sulphuric  acid  upon  clunamic 
acid,  were  also  described.  —  (/Inn.  chcm.,  ccxvl.  20.) 
C.  r.  H.  [543 


Constitution  of  the  nltroso-bodiea.  —  I1ie 
nltrosokotonos  discovered  by  V.  Meyer  In  ISii  are 
now  regarded  by  him  and  M.  ''ercsolu  ai  i^ontainini; 
an  oximido-group  {—  \  —OH)  Instead  of  the  group 
—  N  =  O;  for  example,  — 

CH,  -  CO  -  CH  -  N  -  OH 

instead  of 

CH,  -  CO  -  OH  -  SO. 

Several  facts  are  mentioned  in  support  of  the  fir»t 
form;  and,  as  an  experimental  proof,  the  benzyl  ether 
of  nltroBOacelone  was  made  atid  compared  with  the 
benzylnitrosoiicetone  obtained  l)y  the  action  of  nitrous 
acid  on  benzylacelacetic  ether.  .Since  the  isomerism 
of  these  bodies  was  established  by  differences  in  their 
physical  and  chenuc.il  proiwrties,  the  first  cannot 
contain  a  nitroso-group. 


CH, 


CO  -  O^j"  -  C,H,. 


*BenKylnltro«otM;etonu  from  b«nxylftceUcrUa  tstluT. 

CH,  -  CO  -  C  -  N  .  OU  -  C,H,. 

B«nxylDltrtMOiioetonc  from  nltrotfoaoeumo. 

Whether  nitrosoacetone  containsi  the  group 

C  =  N— OH  or  the  group  C     |      remains  to  be  ile- 
NO 

tcrmined.  The  authors  conclude  that  true  nitroso- 
bodiea  arc  probably  produceil  by  nitrons  acid  when 
It  acts  on  the  group  CH;  when  acting  upon  liw 
group  =  CM,,  isonltroso-bodies  containing  the  group 
—  C  =  N  .  OH  result.  —  {liertchte  deuUch.  ehem. 
getelUch.,  XV.  SfXyi.)    c.  k.  m.  [544 

OEOLOOY. 

Oeology  of  the  vicinity  of  Havana.  —  Pedro 
Salterain  y  Lcgarru  has  published  a  ge<doglcal  map 
which  shows  along  the  Cuban  shore,  in  the  jurisdiction 
of  Havana  and  Guanabacoa,  a  narrow  strip  of  modem 
rocks;  then  a  band  twice  as  wide,  which  ho  refers  to 
the  miocone.  Next  to  this  is  a  baiul  of  about  the  snmo 
width,  colored  as  eocene.  The  rest  Is  represented  as 
cretaceous,  with  narrow  tongues  of  <?ruptive  rucks 
running  through  it  in  a  general  e.tst  and  west  direc- 
tion, the  largest  of  which  begins  .it  Itegla.  Ouaita- 
bacoa  is  situated  on  it.  and  it  extends  eastward  to  the 
limit  of  the  jurisdiction.  Totlie  south-went,  along  the 
Bio  Marianao,  the  cretaceous  liccmcs  very  narrow; 
and  south  of  and  including  Pedroso,  the  eocene  again 
appears.  The  (irst  part  of  the  ot'conipanying  memoir 
consists  of  a  brief  orographic  and  hydrogniphic  de- 
scription of  the  districts,  together  with  a  number 
of  analyses  of  the  water  of  the  Kio  Almemrtires  .-uid 
of  various  mlner.il-springs. 

Great  dilUculty  was  exi>erlenced,  in  studying  the 
geology,  from  tlieheiivy  mantle  of  vegetable  earth, and 
the  cotisef|Uent  distance  between  outcrops.  His  cl:i»- 
siflcation  of  the  formations  is  as  follows:  1°.  The 
quaternary  or  recent,  containing  the  reef-formation* 
of  corals  and  zoophytes,  detrital,  and  alluvial  deposits. 
2°.  I'ost-pliocene,  the  relations  of  which  to  the  qu;v- 
teniary  or  to  the  upper  tertiary  pliocene  are  uncertain. 
It  generally  consists  of  a  sandy,  wliiti.«h-yollow  lime- 
stone, with  many  fossils  generally  identical  with  liv- 
ing species.  In  Matanzas  a  molar  of  a  hippopotamus 
was  found  in  a  similar  deposit.  .3°.  The  miocenc, 
which  is  placed  between  the  overlying  niadreporlc  or 
quaternary  and  the  eocene  baud.  It  extends  along  tho 
northern  slope  of  the  first  range  of  hills,  and  con- 
sists of  a  rock  of  generally  identical  ch.iracter  in  all 
parts,  a  somewhat  argillaceous  white  limestone,  gen- 
erally very  fossiliferous,  coarse,  porous,  aii^l 
the  touch.  Blost  of  the  fossils  arc  cists, 
are  abundant,  as  in  the  post-pliocene;  butili.  i-  ■..i,.u 
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proporliuii  of  mnllusiks.  priiicipxlly  laini'llilirHiicliiaiis, 
is  larger.  EcJiinoilorins  arc  also  of  more  frequent 
occurrence.  4°.  The  eocene,  llie  most  iniporlant  for- 
ini»li"ri  in   ibM  l«lan<l,  which  serves  »s  ii  |M>itil  of  ilo- 

fiiii  -  between  the  fonnalions.     It 

i"  -  icieene,  and  rests  uncoiuform- 

ablj.  .,     .1..  ,,.,  ...Ill   .-iihI   ilislocttleil  beds  of  .-ui 

older  system,  probably  crcL-iceous.  It  eonlriliutas 
chiefly  to  the  formation  of  the  first  range  of  hills  par.-vl- 
lei  Ui  the  coajt.  The  up|«>rpart  consists  of  fossillfer- 
OI18  limestones  ilipping  11F-12°  N.W.;  and  below  are 
■ions  beds  of  clay  and  limestone.  A  cephalopod 
■;iiria  zigzag  Sow. )  occurs,  with  a  large  number  of 
_  »teropods,  lamellibranchiales,  some  echinodenns 
and  corals,  and  many  Orbiloides  Wantclli.  5°.  The 
cretaceous,  in  which  no  fossdiare  found.  It  underlies 
the  tertiary  and  overlies  the  western  group  of  moun- 
tains, which  some  geologists  have  considered  Jurassic. 
The  general  strike  of  its  beds  is  east  and  west,  and 
their  illp  about  50°  S.  or  S  S.K.  In  this  formation 
occur  the  numerous  deposits  of  asphalt,  which  appear 
to  be  contemporaneous  with  certain  igneous  erup- 
tions, none  of  which  liavu  alTected  the  tertiary. 

The  eruptive  rocks  h-ive  bi-en  called  '.Scrpentlnica 
foroiaclon,'  because  serpentine  is  the  prevailing  rocic 
in  them.  The  characters  of  the  rock  are  very  varia- 
ble. The  serpentine  is  freijuenlly  associated  with  dial- 
lage,  and  yellowish-green  olivine  often  abounds  in 
the  darker  and  more  compact  rock;  there  is  also  mucli 
•  ixide  of  iron  and  some  oljgisl  iron.  The  centre  and 
highest  part  of  the  eruption  is  often  occupied  by 
diorite,  tlien  the  olivine  and  iliallace  serpentine,  and 
outside  a  talcnsp  .terpentine  of  brilliant  lustre. 

Lists  of  the  fossils  found  In  the  miocene  anil  eocene 
are  given  with  the  localities  in  which  they  occur. 

M.  Fernandez  de  Castro,  in  a  lecture  on  the  pale- 
ontological  proofs  that  the  island  of  Cuba  was  united 
to  tlie  American  continent,  says  he  believes  that  all 
the  great  geological  divisions  are  represented  in  tbe 
l„).,...i.  I...,  1,,,  adduces  almo.^t  noeviciencc  in  snpport 
of!  .n.     Those  interested  in  the  subject  will 

rto'i  ;raphy  of  works  rel.ating  to  the  geology 

of  Cuba  in  vol.  iii.,  p.  02.  —  {Uol.  com.  mapa  'jeol. 
Etpaiiii,  vil.)    J.  n.  m.  [545 

METBOROLOGT. 

Spectrum  of  the  aurora.  —  Professor  S.  Lem- 
strbm,  cliicf  of  the  Finnish  mcleorolosic  oliservatory 
at  Lodan  Kylii  (lal.  07° 24  N.,  long.  i;ij°  :lii'  E.),  has 
tried  a  novei  c.\|>erime.nt  for  determining  practically 
tlie  nature  of  the  aurora.  He  placed  a  galvanic  bat- 
tery with  conductors,  covering  an  arc  of  IKX)  s<|Uare 
metres  (US  feet  square),  on  the  hill  Oratunturl.  He 
calls  the  arrangement  a  streaming  apparatus.  The 
conductors  were  constructed  of  unccivcred  copper 
wires,  provided  at  e.icli  balf-nictre  with  tine  erected 

ftolnts.  The  wire  was  led  in  slings  to  the  top  of  the 
till,  and  reposed  on  the  usual  telegraph-insulators. 
From  one  end  of  this  wire  a  covered  copp*'r  wire 
wu  conducted,  on  insulators,  to  the  to<yl  of  the  hill 
(two  feci  high),  and  there  joined  a  plate  of  zinc  in- 
terred in  the  earth.  In  this  circuit  was  put  a  gal- 
roitometer.  Professor  Lentstriim  found  the  hilltop 
to  b«  geuerally  surrounded  by  a  halo  yellow-white  in 
color,  which  faintly  but  perfectly  yielded  the  auroral 
iilH.'Clruin.  This,  he  stales,  furnishes  a  direct  proof 
of  the  electrical  nature  of  the  aurora,  and  opens  a 
new  (ield  in  the  study  of  the  physical  condition  of 
the  earth.  Further  experiment?  in  Enan-,  near  Kul- 
tala.  on  the  hill  Pi>'larintunluri,  confirm  the  above 
rtiiulta.  On  Dec.  L'lt,  188:;,  a  straight  beam  of  au- 
rur»  woi  seen  over  the  galvani<'  apparatus.  —  [Nature, 
Peb.  1.1    a.  A.  D.  IS46 


MeteoToIogic  couocU  of  England.  —  There 
will  be  i>ublisfaed  soon,  by  the  English  metporologic 
cotmril,  'Contributions  lo  our  knowledge  of  the  me- 
teorology of  the  arctic  regions.'  These  will  consist  of 
obser\ations,  taken  almost  enliruly  by  British  ships, 
from  1819  lo  1873. 

The  council  has  also  resolved  upon  obtaining  data 
for  synchronous  weather-maps  for  the  Atlantic  Ocean 
for  the  thirteen  months,  August,  1H)S2,  to  .September, 
1883,  inclusive.  |Charls  forOctober,  during  the  West- 
India  hurricane  season,  would  be  an  important  addi- 
tion.] The  eouncil  publishes  78  per  cent  of  its 
forei-asts  of  wind  .^nd  weather  as  verified.  It  lias  also 
instituted  an  inve.stigation  of  the  cause  and  iliaracter 
of  London  fiigs,  the  best  form  of  thermonieler-screen, 
Stevenson's  or  Prof.  Wild's  metallic  si-reen,  the  best 
manner  of  deterniinlne  moisture  in  the  air,  and  the 
motion  of  the  upper  afr-currents.  All  Uieso  arc  still 
In  progress.  The  latter  ex|)eriments  have  lieen  tried 
by  firing  six-pound  sbi-.lls  with  fuse.*  of  fourlcm  sec- 
ond.s.  The  vertical  height  reached  brfore  the  explo- 
sion was  'J.slHSm.  (l».5(K)  feet).  The  smoke  cloiiil  was 
clearly  visible  under  a  blue  sky,  and  remaineU  so  for  a 
considerable  lime. 

The  council  has  made  inspections  of  all  the  first 
and  second  class  stations.  A  noteworthy  fact  has 
been  brought  out  by  the  inspector  of  the  stations  in 
England:  namely,  tiiat.-tt  some  stations  the  abnormal 
deviations  of  the  wind-direction  from  loc.il  causes  is 
very  great;  e.g.,  at  Shields,  the  vane  points  2i9  to 
the  right  of  the  true  direction  for  all  except  south- 
west winds.  —  ( Rep.  mitror.  council  Royal  hoc,  IHS2. ) 
u.  A.  It.  (547 

PHYSICAL,  OEOOBAPHT. 

The  Oleisen  valley,  near  Munich.  —  .V  recent 
study,  by  Chr.  Gniber,  of  this  dry  valley  in  the  Ua- 
varian  plain,  shows  it.t  connection  with  the  period  of 
glacial  extension  from  the  Alps,  down  the  valley  of  the 
Isar,  to  the  line  of  morainal  hills,  when  the.  overflow- 
streams  from  the  melting  ice  cut  out  channels  now 
abandoned.  —  lAusland,  i.S*t3,  7il,  87. )    w.  M.  o.    1548 

Ice-caves.  —  Professor  Fugger  read  an  entertaining 
paper  on  ice-caves  at  the  fourth  International  alpine 
congress  at  .Salzburg  last  summer.  In  which  he  showed 
that  tJie  common  idea  of  the  summer  growth  and 
winter  melting  of  the  cave-ice  is  Incorrect,  although 
supported  by  high  authority,  as  the  elder  f'ictet, 
Murchlson,  llerschel,  and  others,  and  generally  ac- 
ceptetl  In  text-books.  This  error  is  doubtless  based 
on  the  coolness  of  the  caves  in  comjiarison  with  sum- 
mer air,  and  their  api>arctil  warmth  in  the  colder 
months,  as  well  as  on  insufllcicnt  observations. 
Equally  wrong  is  the  view  sofnelimes  suggested,  that 
the  ice  of  caves  survives  from  the  glacial  period.  The 
grotto  of  La  Uaume,  nejir  Besaugon,  was  known  to 
contain  ice  in  1:>02;  but  in  1727  it  was  completely 
emptied  by  the  duke  of  L^vi,  to  supply  his  army,  en- 
camped near  by;  yet  in  1743  the  bottom  was  covered 
again  with  ice,  and  a  dozen  ice-culumns  two  metres 
high  were  formed.  It  Is  found  by  direct  measure 
that  the  summer  teraperalure  of  ice-caves  is  a  little 
above  freezing;  but  in  winter  it  is  several  degrees 
belov«',  the  cold  being  dorivc<l  from  air  that  sinks  in 
from  the  surface.  Water  trickle>  in  at  the  tempera- 
ture of  the  enclosing  rocks,  but  is  then  soon  frozen; 
and,  if  enoush  ice  accumulates,  it  will  last  over  the 

following •!  of  melting.     Tli! in- 

pie  and  -  iiion.     Summei  ;i 

ha«noelli i  roducingcold,  h  ;n 

air  is  very  itamp.  Fifty-six  ice-cavc-»  are  known  in 
the  Alps,  eight  In  the  .lura  and  the  Carpathians,  four 
In    middle   (iermauy,   and    many  more   clsewhir*'. 
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I  Vol.,    i.,- 


Nont-  -Mv  known  wlicre  the  nliiler,  or  at  leo&t  Ihv 
.laiiii:ti-y  ti'inpcraturc.  iloes  not  avenigc  below  the 
frevilnij-piiiiil.  Tlie  mowt  iiiiiiorlanl  previous  sludiea 
ftre  by' Tliiuy.  8ijr  les  glaoiferes  imltirflles  (Hibl. 
iiiiir.  Cieiii-ee,  lf*<ii),  anil  by  lirowne.  loc-caves  of 
Ffiiiico  ami  Swltzerlaiul  (ISOS). — I  Prtrmi.  milth., 
IR^M.  12.)     w.  M.  D.  [549 

GEOOBAPHY. 

(Jr.-Mc.) 
Notes  from  the  north.  —  Tlio  Uu^sinii  mitliori- 
lli'K  liiivit  r.,ialilislicil  mclrornlogiciil  stations  jit  Meson 

:intl  Bovi'iismIT  ill  Wfsl  Sibi-idi. Tlir  IntiTiinlloniil 

»l:ili(in  at  tlio  luiHitli  i.f  tlir  Li'im  reai-luMl  its  ilfS- 
lliialicHi  in  An^jnsl,  iin<l  i.Tcrtcil  lis  ilwellins;  on  tin- 
l^lanil  of  S)iS"*'ir,  with  fuur  nbscrvatories  I'onni'oti'il 

ultli  it  by  oiiVtM'fil  imtbwayn. Tl»'  Itnssian  »«e«nt 

Rllstiii'tT  is  iHir.siiini;  ctlinolngloal  stiidirs  in  I{ii.''sian 
l.itplancl.  iinil  reports  that  then-  an'  not  In  thai 
ari'a   nmri'  than   ihix'c   Imnilroil    iiuliviiluaU   of   Ihc 

Lap(i    rail'.  Thr    '  Luuisi-.'    afliT    un»urct.-ssful 

Hllmipts  III  I'airy  a  rar^o  In  (br  YiMii^t-i  in  188i 
ami  li^'2,  llnally  rriurni'il  In  EurniH-  with  ihi'  iniich- 
banUleil  cargo,  which  hnil,  part  of  th«  liint!,  lA^vii 
stonil  at  UaminrTff.>il.  For  snino  tinu',  at  least,  it  is 
expcM'lvil  that  llir  rtimimTct;  of  (ho  Wi'Si'r  will  flow 
iii-i-fi'iably  in  any  other  ilirrclion  than  lowanl  IIh' 
Yenisei,  if,  imh-i'il,  thfiso  ri'pi-aH'il  failiirrx  i|o  not  put 

a  i|iiii>lii.<  on  trailu  by  ibi'  Karngati'S. The  ie.iuUs 

of  the  byilro(;raphio  investijfation.s  carriiil  on  ihirlniL; 
the  voyiijre  of  the  schooner  '  Willetii  Itarenlz '  are  ex- 
hibited in  the  December  mimlHT  of  ibe  Annattn  iter 

li!/<lii':iriif>hl<! titr  188.1.  bv  Uo^oslav^kl. The- Jean- 

nelle'  sntvivoi-s  left   Liverpool  for  New  Vork  on  the 

ISth  Inslaiit. A  ibart  of  Ihe  '  norlh  polar  lands' 

by  lleruhaus.  wilb  sweial  lefereiice  to  llio  work  of 
the  int<-niallonnl  polar  eointnissiuii,  is  on  Ihc  point 
of  pnbllention  by  Jtistns  Purlhes.  The  sialions  will 
be  ri-prcsi-nled  in  red,  and  the  limits  will  e.\tenil  to 
latilnde  do".  The  waters  eastward  from  Ihe  Taimyr 
pfiiinsiila  have  leoelved  tfie  name  of  Ibe  Nordcn- 
skiold  Sea  from  ibe  aiithnr  of  the  map,  wliieli  uill, 
lis  n  mailer  of  einnse,  represent  Ihe  latest  reseaiehes, 
ami,  moreover,  will    be  sold  for   the   ineonsiderable 

Slim  of  one  dollar. The   Danish   ex|ie<litlon   in 

tireenland  is  to  be  eomnianded  by  Lieut.  Holm,  who 

will  >;lve  iwo  years  lo  ihe  work. Dr.  Itoas  pro- 

eeeileil  tu  the  German  malion  ai  Cumberland  Inlei, 
wilb  Ihe  meteorolouieal  pariy,  in   onh'r  to  make  a 

speeial  study  of  the  luuiiit. I'oliakoff,  who  went 

in  Ihe  Kiimhier  of  1881  to  Ihe  Island  of  Sakhalin  to 
make  eolleetions  and  explorations  for  Ihe  St.  Peters- 
bni;;  academy  of  sciences,  pa>.sed  most  of  Ihe  winter 
on  llie  soulbeasl  co.ist,  at  Taranka.  ralieiiri-  Hay. 
Rich  collections,  and  a  part  of  bis  report,  with  maps, 
have  already  been  recei\ed,  and  will  soun  be  pub- 
li^hed.  lie  will  now  proceed  to  the  western  shore  of 
the  (iiilf  of  Tart.-iry,  and  continue  his  Investigations 

between  Sakhalin  and  Vlailivoslok. .An  account 

of  Dr.  Slejiiei;er's  journey  and  observations  in  Kami- 
chalka  and  the  Commander  Islands  of  Heriii!;  Sen 
appears  in  Aotitirn,  —  a  popular  seieiitilie  monthly  of 
Chrlstiania.  Norway.  —  w  .  11.  li.  [550 

fKttrope,) 
Moors  of  Oldenburg.  —  The  cons-lruction  of 
canals  through  the  moorlands  of  the  duchy  of 
Oldenburg  has  given  mudi  accurate  infoimation 
about  them,  whiiii  Is  suinniarl/.ed  by  chief  inspeeior 
T.  Scbacht.  Their  area  is  1,000  d  km.  labout  400 
C  miles)  in  a  tolal  surface  of  .'i,370  D  km.  The  lower 
moors  arc  perfectly  level,  and  occupy  depressions 
onee  filled  with  nater.     The  upland  moors  are  fnlnlly 


undulating  or  atigbtly  convex,  snmelinies  climbing 
flfty  feet  above  tea-level,  and  only  occupy  ground  that 
has  free  drainaK*  even  at  its  lowest  {>olnl.  TheybeRln 
at  lome  moisi  focalily  with  the  growth  of  sphagnum, 
which,  by  its  power  of  absorbing  and  holding  moist- 
ure, spreads  over  the  suironnditi;;  Riirface.  and  drives 
out  the  pre-exisling  vegetation.  The  thickness  of 
these  deposits  «onietiiiies  I'eachos  Ibirly  feel.  Great 
•luanlities  of  peat  are  taken  from  the  moor),  «i>il 
hardly  any  oi  her  fuel  is  useil  in  Ibis  region.  It  serves 
in  biickyaiils,  and  even  in  iron  and  stetd  works;  one 
establisbinent  at  Augustfelin  reqiiiiliiy  five  lo  seven 
tons  daily.  The  moors  still  in  ijrowth  are  impawn- 
ble,  bul  the  older  are  of  firmer  surface,  I  »f  ibe  latter. 
270  □  km.  are  under  cultivation,  and  a  »mall  part  of 
Ihe  remainder  Is  somctirae.s  burnt  over  lor  growing: 
buckwheat,  filling  the  air  with  a  dark.  |)enetraling 
smoke.  The  moors  are  underlaid  by  sand  or  some- 
times clay;  and  not  unfreijueiitly  the  remains  of  old 
forests  of  lir,  birch,  alder,  hazelnut,  .ind,  on  llic 
higher  ground,  of  oak,  are  found  beneath  the  peat. 
Uircli  stumps  are  sometimes  found  growing  on  a  thin 
layer  of  turf,  showing  an  alteniation  of  forest  and 
moor  conditions  before  the  latter  look  linal  po,ssesgion 
of  the  surface.  ICuman  coins  and  we.ipnns  and  the 
remains  of  plank  roads  are  found  four  or  more  metres 
below  the  siiiface,  implying  a  growth  of  that  amount 
in  two  thousand  years.  .Similar  moorlands  are 
common  throughout  northern  Germany.  —  {.Prterm. 
nittth..  is.«<;t,  .">.)     w.  it.  n.  [S51 

Nortb-easteiii  Borneo  and  Sulu  islands.  —  \V. 

U.  Pryer,  Liritish  north  Uoriieo  company'*  resident  at 
Etopura,  furnishes  a  general  deacriplion  of  this  region 
and  its  tribes.  One  of  the  chief  features  of  north- 
eastern llornco,  or.Snbah.  Is  a  low  plain,  .some  four 
thousand  srjuare  miles  In  extent,  enclosed  by  hills  and 
mountains  of  sandstone  and  limestone  on  the  norlh, 
west,  and  south,  ll  has  a  heavy  rainfall,  and  receives 
also  the  drainage  of  the  high  lauds  to  ihrt  west  in  the 
fonn  of  numerous  large  rivers,  along  which  there  are 
many  native  villages  in  spite  of  the  danger  from  fever. 
The  higher  land  is  thought  probably  suitable  for  Eu- 
ropean settlement.  The  forest  fauna  includes  Iho 
•iephant,  rhinoceros,  orang-outang,  and  some  twenty 
kinds  of  monkeys,  besides  buffalo,  deer,  pias,  and  bear, 
and  many  other  animals.  The  largest  oramj-outang 
found  mensnied  four  feet  four  inches  In  hciglil;  their 
appearance  is  deceptive,  as  they  seem  umcb  taller. 
The  adjoining  islamis  of  Ibe  Sulu  archipelago  are  gen- 
erally volcanic,  though  no  volcanic  rocK  Is  found  on 
the  part  of  Borneo  visited.  The  islands  are  hilly, 
populous,  generally  cleared,  and  fairly  well  cultivated. 
They  are  surrounded  by  white  coral  strands,  and, 
witli  their  moderate  temperature  and  plea-iant,  light 
bree/.e,  are  unusually  attractive.  The  tribes  of  this 
region  are  very  numerous.  Some  interesting  details 
of  their  customs  and  condition  are  given.  —  (Proc. 
ray.  geogr.  *oc,,  188.S.  00.)    vv.  u.  ii.  [552 

{Pitel/e  Ocran.) 
Miiidajiao.  —  The  account  of  Dr.  J.  Monlano's 
elhnograpbic  exploration  of  this  Island  of  the  Phil- 
ippine grouji  includes  a  few  notes  on  its  jdiyslcal 
appearance.  Its  rocks  are  generally  eruptive,  partly 
covered  with  deposits  of  coral  rock,  imjilylng  a  mod- 
em upheaval.  .Similar  coral  reefs  fringe  the  shore. 
Near  the  northern  end  of  Ihe  Island  is  the  circidar 
Lake  Mainit,  about  five  miles  in  diameter,  apparently 
situated  in  an  ancient  crater  with  steeply  sloping ' 
bonlers.  Earlh(|iiakes  are  frequent  and  violent  in  Its 
vicinity.  The  surrounding  mountains  cficitain  warm 
spilngs,  and.  especially  when  the  atmo«pberlc  press- 


Aprii.  0,  i)<s;i.| 


scruxcE. 
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lire  1«  Uiw,  are  coveiwl  wiili  va(ior«  from  ihcsv  warm 
w.itvrt.  Uiiiii  Is  lii^vy  on  thr  ca^leni  ouvst  (wlntor 
nii>iil.li«|,  mul  Ihe  river*  are  fre4|ii<-ii(ly  In  ftooil. — 
{Hull.  HOC.  [liDyr.  Pnrh.  ISS'.',  .1!);!;  raiip. )     w.  M.  Ii. 

[SS3 

BOTAKY. 

I  (»f»fiitl  find  ft/if/nlittitijiiftt.) 

Effect  of  electric  light  on  vegetation.  —  Kmiii 
PX|>criiiioiith  ciiiiilin-ti'd  itt  tin-  Palais  iriiulii-ttrio  cliir- 
iiig  lUi^  cliHlri.-  I'xiiiliilioii  .if  AiiyiiM,  ISHl.  I'.  P. 
D^heiniii  tiiiicliKli's  ilial  lli>'  lOi-clrii'  lur  eniils  sntm' 
rays  injiiiidUh  in  ii'j'cljiliiiii.  »liicli  nrv.  fur  \\w  must 
part  nt  li'uot,  arii'»li'il  by  iMijork'Ss  «liiss.  Tlif  lislil  is 
suAicicitl  to  iii.'iiiiiiiiti  iii;iliir<'  |>liitiH  in  vi-i'<'(iUi'.'ii  ^>r 
two  iiuiiilba  ;iii>l  :i  liulf,  itnij  is  iK'oiilt'illy  Iiimm-IIcIiiI  to 
pliiiil.s  wliii'li  (iliiulii  iiiily  illlTii:<i-  tittyliulil.  tJUt  I'Aii- 
litil  •■rtcct  the  ilpriiiiit;  nr  i;<'riiiitisi(ioii  of  si't'tl*. — 
(Electrician.  V>-\k  Vi.)     .it.  [554 

Nettles  as  artiUery-planta.  —  r,.  II.  Biiili-y.  jiin., 
f\u<\*,  lliiit,  uiiili'i'  ftivoritlile  I'ilVumslitiiovB.  Urlicacru- 
cili.s  ■•Nlilhii.s  1111  oliiglii-  ■•ri'i'tioii  of  sIniiiPiis.  roupU'd 
Willi  ilehisciMirc  of  tli<-ir  :iiilli«i-s,  wlilrli  waltcri  llir 
lilM-niti'il  pillion  ill  piills.  Till"  j:iiih"  pli>Mioiii<'iiou  i» 
I'l'cnrilril  for  this  itiiil  oilier  yciii'ni  "t  l"rlii'ii('i'jn.' by 
a  iiiiiiiIxT  o(  writers.  —  {lint,  yiixvlli:  Feli. )     w.  T. 

[555 

Fertilization  of  Catalpa  speciosa.  —  Arenrtliiii: 
to  the  iibsi.Mvalloii  of  one  of  I'rof.  Keal'ii  «lluleiits. 
only  lar^r  luiinbli-lN'cs  briisli  ;iiitlii'rH  .iiiil  Htiitina,  ami 
so  pollinate  the  llowers  while  giklhoriiiK  lln-ir  iieciiir. 
Til"'  stigma  is  nensitive,  its  lobes  ••loaiii>:  after  betii^.' 
toiiehrn.  Tlie  mode  of  fertilization  of  this  speeles 
if  siinilnr  lo  that  of  the  eonimoii  soniliern  siteeies 
with  wliieh  it  w.is  Ion;:  confoumled.  —  [llnl.  gaiHIr. 
Feb.)    w.  r.  [556 

The  formation  of  starch  out  of  sagar.  —  It  Is 
not  yet  known  with  certainty  what  is  the  (irst  pro<liict 
of  assimilative  activity  in  a  vegetable  cell  containini; 
chlorophyll.  Amoiij:  the  views  most  widely  held  iiiii> 
be  cited  (hose  of  Sachs  .ind  of  Iloi'hni.  The  former 
regards  it  as  highly  probubli-  that  the  Hrst  and  direct 
product  is  starch,  while  the  latter  hoMs  that  it  is  one 
or  more  of  the  sugars.  ,\s  Is  well  known,  ^tarch- 
graltis  nr<!  found  In  ehlorophyll-graiinlcs  after  expo- 
sure to  light.  But  Koehm  ihiiiks  that  Ihe  presence 
of  starch  in  tiie  Kniniiles  of.  clilorophyll  Is  no  proof 
that  this  U  the  first  prrNluet  of  a.sslmilation,  .'since  it 
micht  h:\ve  bewi  formnd  there  by  the  changrs  in  other 
and  simpler  oarlvohvilrates.  That  siicli  changes  may 
take  place  Is  rendered  niorf  than  possible  by  bis  dis- 
cover^- that  starrli  can  be  made  in  .cliloropfiyll-gran- 
ules  out  of  »ngar  art^Hiifilly  fiiniislied  the  plant. 
Nor  does  It,  acrorcllng  lo  him.  make  much.  If  any, 
dllTerenre  which  of  the  sugars  is  used  for  the  e.xperl- 
ment.  His  method  of  exporiinent  appears  lo  be  o|ien 
to  critirism,  but  is  sini]>le  and  Ingenious.  In  the 
main,  it  consists  in  supplying  to  cut  surfaces  of  lier- 
baceous  parts  a  dilute  solution  of  sugar,  being  careful 
to  avoid  too  great  coneentralion  of  the  ll<|iiid.  The 
result  of  this  administration  of  elaborated  food  is 
immediate.  Stareh-grains  appear  at  once  in  Ihe 
cbloropliyll-^ranuleH,  and  the  leafy  shoots  keep  fresh 
and  acllvi-  for  six  weeks,  —  {Hot,  tril..  Jan.  lU  ami 
•M.  lS^;t.)     <j.  u  a.  |557 

{.StjttftnitU. .) 

Anew  Ozytheca.  — An  Oxythcca  from  the  Mo- 
Iiave  region,  California,  described  by  Dr.  I'arry,  is  the 
eighth  of  that  genus,  which  is  now  ijuite  polvmor- 
pUotis  in  its  character.  This  species  is  especially  dis- 
tinguished by  the  spreading,  si-voral-flowered  invo- 
lucre, which  is  deft  nearly  to  the  ba-se.  Ihe  segments 


closely  resembling  Ihe  bnu!t8.  —  ( Hull.  Tnvr.  hot.  cluh. 
Feb..  IBSa. )    ...  w.  (558 

JHeyr  species  of  Agrostis.  — Two  »mall  »ul>-nlplne 
s|iecles  of  .\giostls  aif  cipscrlhed  by  Or.  Vtt>-ey,  —  one 
from  the  San  Dernardino  Mounlains,  California:  the 
other,  from  .M^Mint  .\dnms,  in  Washington  Tririlory. 
The  author  does  nol  rccogni/.i-  Mount  .Vdams  ami 
Mount  I'addo  a«  only  different  nann-s  for  the  «niae 
peak.  —[Hull.  I'lirr.  hot.  ehtb,  Feb.,  1«S1.|     s.  w. 

[559 

Ne^  Passinoreae. —  Dr.  Masters  proposes  a  new 
genus  (Mltostemmal,  remarkable  for  its  peeuliur 
corona,  consisting  of  numerous  thick  thread-like  pro- 
cesses arranged  in  a  Iripli'  series  al  the  throat  of  Ihe 
\ery  sliort  llowcrliibe,  "hud  having  the  hypogynous 
.stamens  separate  from  the  gynophore.  Two  specie.* 
are  described,  from  Brazil  and  British  Guiana:  also 
a  new  spccie-s  of  Tacsonia,  and  five  of  I'assiflora,  one 
of  the  latter  from  Mexico,  Ihc  rest  from  tniplcal 
South  America.  —  {Jirurn-  hoi.,  Feb  ,  ISKS, )    s.  w. 

I  SCO 

Selagiuella  tortipila.  —  Mr.  Baker,  in  the  synop- 
sis of  the  genu-  ^.i- •:•  i-iia,  which  In' has  I'ommeneed, 
redilccH  Ibis  ^  •  cies  of  the  higher  Aliegha- 

nies  to  a  form  wry  widely  distributed  S.  ru- 

(lestris.  —{Journ.  Iml.,  Feb.,  181*3.)     9.  w.  [561 

( Foirtt  plant:) 
Permian  Oiukgos  and  other  fossil  plants. — 
.Siporta  describes  a  SalUburia,  or  Ginkgo,  from  speci- 
mens communicated  by  M.  GranirKiiiy  from  the 
Permian  of  Russia.  The  author  considers  the  plant 
as  a  representative  of  Ihe  most  unclent  species  of 
Ginkgo,  an<l  calls  it  Salisburia  primlgenin:  remarking, 
that,  until  now,  tlie  Ginkgo  lias  nol  been  known  lower 
than  the  Rhelic.  Tills  is  CDiiiradleicd  by  the  discov- 
ery made  by  Profs.  Fonluine  and  White,  in  the  IVr- 
ino-corboniferous  of  Virginia,  of  finejarge  leaves,  very 
similar  to  those  of  Salishnria,  described  and  figured 
under  Ihe  nann-  of  Saportea  ."salisburioides  and  S. 
grandifolia  [Srinml  iicnl.  Kui-rif/  I'nin.,  PP.  pi.  3S). 
If  >I.  Saporia  hai  not  seen  the  speeimen,  he  has  nt 
least  seen  lhe»e  flgnres  of  Ihe  leaves,  and  admitted 
their  close  iilfinity  to  Salisburia.  —  an  afllnily  sup- 
ported by  Ihe  presence  of  leaves  of  liaiera  in  the  same 
strata.  The  memoir  describes  also  a  new  species  of 
Xelumbium,  from  the  lignite'^  of  Fiiveau.  Douches  dii 
Ithone.  ami  mentions  a  number  of  plains  dltcovereil 
under  Ihe  volcanic  a-shi-s  of  Kiinial,  lower  pliocene. 
.Some  of  the  specimens  represent  lirliary  types,  liki» 
Abies  intermedia,  a  new  species;  Tonilus  insigiiis, 
Heer:  Planera  Ungeri,  Ett. ;  Acer  pseuilo-cnmpesire, 
ITng. :  Tilla  expansa,  .Sap. :  and  Plerocarya  dentieii- 
lata,  Web.  of  species  living  at  the  present  epoch, 
he  i|uotes  .Sallx  mnuritanica,  Def.  :  Viburnum 
pseudo-linns,  Snp..  nearly  idenlieal  lo  X'iburnum 
I'Ugosum,  Per. :  a  liuscas,  like  It.  .leuleaius:  a  Kannii- 
culus,  like  I!,  phiionotis:  and  Fngus  •ylvallca-pllocen- 
iea,  whose  organs  of  fructiru-ntion  have  been  found. 
The  leaves  -how  n  gradual  passage  lo  Ihe  European 
species,  w  Idle  they  are  evitlently  relalitl  to  Ihe  Ameri- 
can Fagusferruginea,  .Michz. —  (f'onij>t(n>Tii(fi(i<,  April 
.'.,  10.  IH'*'.'.  I     i"  I,.  |562 

ZOOLOGY. 

HoilsBki. 
Report  on  the  uioUuaks  of  the  north  AUautic. 
—  Till'  Norwegian  norlli  ,\ll;iiilie  exiiedilinii,  under 
the  dirccliiin  of  Prof.  H.  liohn.  during  ISIil-TK, 
mmie,  as  is  well  known,  vnlualile  reseaix'hes  into  tlie 
biology,  as  well  as  the  hydrognphy.  of  the  deep  uw 
beiween  Norway,  Spi(/.l»>rgen,  mid  Jan  liayen.    Scv 
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erfti  i^f  their  reports  liave  appeared.  The  laid  i*  that 
of  H.  Friolc  on  Uip  molldsks,  including  those  bolong- 
ing  t>i  Mio  Bucciniilae.  It  is  nrliitoil  in  parallel  col- 
umns i>f  Norwegian  and  English,  and  illuslratod  hy 
six  iiuiirto  plates  and  a  map.  The  paper  is  prai'tkally 
A  m"niii;i-aph  of  the  Huecinidae  of  the  arctic  part 
of  the  norlli  Atlantic  and  its  shores.  The  new  genus 
Juraala  is  described  for  Fusus  Turtoni  Uoan  and 
Neptiinea  Ossiani  Frielc.  It  is  foumled  on  important 
differences  in  the  dentition.  Several  spoeies,  which 
had  been  before  but  briefly  described,  .are  here  tiifured 
and  characlorizcd  in  detail.  Siphonorbia  Dalli-.S.  uu- 
dulatii.  Buccinum  ni%'ale,  B.  sulcatum,  new  species, 
nnd  a  large  number  of  new  varieties,  are  described, 

—  not  merely  the  shell,  but,  in  a  majority  of  coses, 
the  embryo,  ootheca,  operculum,  and  dentition,  with 
various  anatomical  und  bioyriiphical  details.  Friele 
linds,  like  others  whn  have  .studied  large  serie!*,  that 
species,  in  the  old-fashioned  sense,  can  liardly  be  said 
to  exist  in  the  ^enus  Uuceinum;  and,  indeed,  Neplu- 
nea  is  not  mucli  better;  but  the  author  considers  that 
a  certain  part  of  this  confusion  Is  caused  by  hybridi- 
zation. —  w.  H.  n.  [563 

Womu, 

North-sea  aaneUds.  —  G.  A.  Hansen,  in  Norwe- 
gian and  Knglish  (in  parallel  columns),  gives  an  ac- 
count of  the  .innelids  ''oUecled  by  the  Norwegian 
Nortli-«ett  expedition  of  lS7t)-~S  (i-'hristiania,  I8S2, 
6.S  p.,  1  pi.,  map,  4°).  He  critici.ses  Malmgren's 
method  of  distinguishing  and  delimiting  genera,  of 
which  ho  thinks  Malmgren  has  made  far  too  many  on 
unimportant  charaiters.  lie  points  out  the  eonst,iney 
of  the  biislles:  "  Tbe  type  of  Ihe  bristles  is  Ihe  s.ame 
in  all  Polynoae.  with  the  exception  of  Melaenis  Loveni 
and  Polyuoe  scolopondrina."  The  scales,  in  Hansen's 
opinion,  are  much  more  valuable,  being  characteris- 
tically constant  in  each  species.  Mobius  and  Tauber 
have  gone  too  far  in  the  opposite  direction,  of  '  lump- 
ing" Malmgren's  species  ami  genera,  T.aVdes  of  dis- 
tribution are  given,  from  which  it  is  evident  that  few 
{amilies  are  absent  from  the  frii;id  urea,  and  the  spe- 
cies are  tlie  same  as  those  fotiml  in  temiicrate  waters. 
P.  globifera  alone  indicates  thiU  its  favorite,  if  not 
its  sole,  habitat  is  the  cold  bottom-strata.  A  niunber 
of  new  species  are  described.  —  (Jnutn.  micr.  aoc. 
Lonii.,  Feb.,  ISSa,  llO.)     c.  s.  M.  (564 

Australian  Aphroditea. — W.  A.  Haswell  pub- 
lishes a  mono;,;rapli  of  the  .\U3lrali.an  species  of  this 
annelidan  family,  wherein  be  gives  descriptions  of 
about  thirty  species,  of  which  more  than  half  are  new. 
There  appear  to  be  two  entirely  distinct  provinces 
of  dislribnlion,  —  the  northern  Intertropical  shores 
of  Queensland,  and  the  temperate  coa.sts  of  New 
South  Wales  and  Victoria.  As  compared  with  the 
.same  group  in  northern  seas,  there  is  no  marked  dls- 
tinclloD  of  the  fonns  :  the  species  are  dillerent,  but 
the  genera  the  same  or  nearly  related.  The  first  part 
of  the  paper  is  anatomical,  and  contains  interesting 
notes  on  the  structure  of  the  scales.  He  corrects 
VVilliann's  mistake  of  describing  the  intestinal  coeca 
as  segmental  organs.  — a  mistake  repeated  by  Ehlers, 

—  and  himself  ilescribes  the  true  segmental  organs  in 
Polynoe.  They  are  ciliated  tubes,  0[>cning  in  a  tuber- 
cle at  the  base  of  the  parapodia.  Some  observations 
on  the  sexual  organs,  the  cocoa  of  the  intestine,  and 
the  pseudhaomal  sy>tem,  are  aUo  recorded.  The  form 
of  thecoeca  isdescribed.  "The  interiorof  thecoecum 
ia  lined  here  and  there  with  "hepatic  cells.'  These 
are  large  spherical  or  oval  cells,  with  .a  delicate  .  .  . 
membrane,  and  golden-yellow,  oil-like  contents,  with 
a  nucleus,  or,  more  frequently,  two  or  three."  Among 
these  yellow  cells  are  others  of  the  same  size,  but  of 
vei7  different  character,  containing  numerous  cells. 


each  enclosing  a  spherical  green  body.  Haswell 
thinks  these  are  the  young  stages  of  the  yellow 
cells.  —  {Proc.  Linn.  hoc.  New  .South  Walet,  vii.  250.) 
c.  8.  u.  [965 

Anatomy  of  Cteuodriius.  —  Kennel's  valuable 
monograidi  of  the  anatomy  of  Clenorlrilus  is  to  l»?  sup- 
plemented by  a  memoir  on  another  species  of  the  same 
genus  (C.  monostylos)  by  Zeppelin,  who  has  published 
a  preliminary  notice  of  his  results.  An  abstract  will 
be  given  here  of  the  final  memoir  when  publislied. 
(Zoof.  anz.,  vi.  44.)     C.  8.  M.  [566 

VERTEBRATES. 
Third  corpuscle  of  the  blood.  —  Dr.  Richard 
Norris  of  Binningham,  Eng.,  claims  to  have  discov- 
ered that  the  white  corpuscles  of  the  lymph  peel  off 
the  botly  of  the  cell,  setting  the  nucleus  free.  The 
latter  then  enters  the  circulation  as   a  colorless  disk. 

which  is  ordinarily  invisible,  having  tlu-     ■ 'rac- 

tile  index  as  tlie  fi^uorsaiifliilni/t.  Tlieii  Uy 

becomes    colored    by   the    endogenou.s  i    of 

haemnglobin.  He  then  applies  this  history  to  «et 
aside  a  good  many  est,iblislied  views  concerning  th« 
physiology  and  |iathology  of  the  blood.  He  has  pre- 
sented his  opinions  in  an  octavo  volume  illustr.ited 
with  numerous  plates,  forming  a  re-  ■i"  ••"•iry  publi- 
cation (Londiui,  1*SJ).  We  shoui  !  .ive  little 
credence  to  these  surprising  cone! II  ich  have 
been  subjected  to  telling  criticisms  by  Mrs.  Krncal 
Hart.  Norris's  principal  olwervation  w.-is,  that,  by  cer- 
tain methods  of  tre.itment,  ■  lUks  could  be 
found  in  the  blood,  and   pli>                   I.     Mrs.    Hart 

has  repeated  his  numerous  n:.^  ...i  experiments, 

and  shows  that  tlie  methods  employed  create  tho 
colorless  disk  out  of  the  red  corpuscle  by  removing, 
in  one  manner  or  another,  tho  haeranglobin.  The 
basis  of  Norris's  theories  is  thus  taken  away,  and 
with  the  b.vie  fall  all  the  far-reachim;  deductions 
built  on  it.    Xeverthele.«s,  although  Ur.  Norris's  inter- 

{>retation3  cannot  be  accepted,  it  should  be  remem- 
>ered  that  he  has  publislied  a  series  of  careful  aud 
useful  observalious.  —  (Land,  med.  rue.,  Oct.  15, 1882,) 
c.  s.  M.  [567 

Nerves  of  the  bile-ducta.  —  Variot  has  conflrme<i 
and  extended  Gerlach's  obser%'ations  {Centriilbl. 
med.  iolss..  xxxvi).  The  author  first  gives  a  brief 
account  of  the  structure  of  the  l)llr-ducts  and  gall- 
bladder. The  nerve-fibVes  on  the  ducts  are  rarely 
medullated.  In  gold-chloride  preparations  one  sees 
tlie  large  meshes  of  the  submucous  nervous  plexus 
of  naked  fibres.  The  gangUon-ccUs  lie  mostly  in  the 
nodes  of  the  plexus,  but  are  also  found  elsewhere  be- 
tween the  fibres;  now  and  tlien  they  are  clustered  into 
a  little  ganglion.  A  second  intermuscular  plexus, 
such  as  G(<rlaeh  described,  could  not  be  observed. 
Nothing  was  learned  of  the  ultim.-ite  terminations. 
The  distribution  of  tbe  ganglia  was  studied  in  longi- 
tudinal .sections  through  Vater's  ampulla  and  the 
neighboring  part  of  the  ductus  choledocus.  At  the 
point  of  junction  is  found  an  e.xlension  of  Auerbach's 
plexits.  Between  the  two  muscular  layers  lie  tbe 
ganglia;  but  nothing  corresponding  to  Meissner's 
plexus  was  found;  although,  at  the  junction  of  the 
intestinal  and  ductal  mucosa,  there  is  a  mass  of 
gauglia.  The  observations  were  ma<Ie  on  man.  <logs, 
and  eobayas.  —  {.fi^uvn.  de  Vaunt,  pliysiol.,  xviii.  HiW.) 
c.  8.  M.  [568 

Salivary  alkaloids.  —  Gautier  found  in  normal 
human  saliva  an  alkaloid-like  non-nitrogenous  sub- 
stance, forming  a  crystallizablu  compound  with  chlo- 
ride of  gold  and  platinum.  In  its  physiological  actions 
this  alkaloid  resembled  the  post-mortem  alkaloids 
( fil.omainei) :  Injected  into  animals,  it  acte<I  like  snake- 
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^^M  poiion,  especially  on  birds.  The  directions  given  for 
^^M  pn-piiring  the  alkiilold,  and  infornialion  as  to  the 
^^H  quantity  of  It  necessiirjr  U>  product-  lethal  results,  have, 
^^^  however,  heen  very  deficient.  Budwin,  desiriiiK  to 
^^^^^pbtnin  further  Information  on  the  latter  point,  arrives 
^^^^^■t  results  which  thruw  doubt  on  the  whole  matter. 
^^^P^ne  tincU  that  fresh  extract  of  KR)  cub.  cm.  of  human 
^^m  saliva  subcutancously  injected  does  no  harm  to  frogs, 
^^M  rooles,  or  pigeons. — (Arch.  path.  anat.  phya.,  xoi., 
^H        l^<8'!,  W).  I     ti.  .\-.  H.  [569 

^^f  The  lafluenoe  of  heat  and  oold  upon  muaoles 

poisoned  by  veratria. —  It  has  for  some  time  been 
known,  ililetiy  from  the  work  of  V.  Bezold,  that  ve- 
ratria exercises  a  remarkable  Influence  upon  mufcular 
coiilraciloiis.  A  rapid  and  iM)werful  contraction  is 
followeil  by  an  exlraordinanly  slow  relaxation.  In 
the  hope  that  closer  study  of  the  veratria  muscle- 
curve  might  throw  some  light  upon  the  nature  of  a 
muscular  contraction,  Lntider  Brunton  and  Cash 
have  made  a  fresh  study  of  it,  especially  investigating 
it  under  different  temperatures.  Their  work,  while 
not  Riving  much  information  in  regard  to  this  pri- 
mary point,  has  led  to  some  Interesting  results.  They 
find  that  the  influence  of  veratria  varies  much  with 
the  temperature  of  the  muscle  exiH?rlmented  upon. 

L~  Up  to  a  certain  limit,  heat  Increases  the  effect  of  the 

drug;  cold  diminishes  it.  Exposure  to  extremes  of 
heat  or  cold  not  sufficient  to  kill  the  muscle  pre- 
vents entirely  the  mauifeslation  of  the  usiuil  veratria 
syroptom.s.  The  authors  point  out,  that  the  modifi- 
cations which  temperature-changes  bring  about  in 
the  action  of  veratria  on  muscle  suggest  that  temjier- 
Kturc  may  moUify  the  influence  of  other  drugs,  not 
only  on  muscles,  but  on  nerves  and  nerve-centres, 
Aceonliiiglv  the  diHercnt  action  of  dru);8  on  differ- 
ent animals,  or  on  the  same  animal  in  various  physio- 
logical and  i^athological  conditions,  may  be  due  in  part 
to  tem[>erature  differences,  physiological  or  pathologi- 
cal, of  the  organisms  to  which  they  are  administered. 
—  Uoarn.  ijf  iihi/ai'A.,\\.  I.)     ii.  ».  M.  [570 

Conditiona  influencing  the  amylolytlo  action 
of  saliva.  —  Working  with  saliva  previously  carefully 
nentralized, — a  precaution  which  has  not  been  always 
taken  by  previous  observers,  but  which  la  clearly  ne- 
cessary on  account  of  the  variable  acidity  or  alkalin- 
it;  of  different  specimens  of  saliva,  —  Langley  and 
Eves  arrive  at  the  following  conclusions:  1°.  Neu- 
trali/.ed  saliva  converts  starch  into  sugar  much  more 
actively  than  unneutralized.  'i°.  .0016  per  cent  11  CI 
distinctly  dimlni'<hes  the  nmylolytic  action  of  ptyalin. 
3°.  Siodium  carl>onate  also  dimini.shes  the  activity  of 
previously  neutralized  saliva,  and  more  the  more  of 
the  alkaline  salt  is  present.  4°.  .()().%  per  cent  HCl 
has  a  very  obvious  destructive  Influence  on  ptyalin. 
S°.  Sodium  carbonate  has  a  very  slight  destnictlve 

J  lower,  but  greatly  relanls  the  action  of  the  salivary 
ermcnt,  tJ".  Neutralized  saliva  converts  starch  into 
sugar  more  ijulckly  in  the  presence  of  neutral  peptone 
thou  In  the  presence  of  peptone  plus  dilute  HCl. 
7°.  Tlie  larger  the  percentage  of  acid  in  proportion 
to  the  [leptone,  —  that  is  to  say,  the  more  acid  unem- 
ployed In  combining  with  the  peptone,  —  the  more 
marked  the  injurious  influence  ol  the  acid.  Even 
before  the  |>cptone  Is  completely  saturated  with  acid, 
the  lnjuri')Ui  effect,  due  apparently  to  the  presence 
of  aciil-t>eptoiie,  becomes  obvious.  8°.  Ptyalin  is  de- 
stroyed by  acid  combined  with  peptone  much  more 
(lowly  than  by  lb'-  >i<>unt  of  add  without  the 

peptone.    0".  Wlj'  it  present,  the  deleterious 

influence  of  -■■■i  iiate  is  greatly  diminished. 

Not  merely  i  wever,  but  myosin,  alkali  albu- 

men, and    H'  iH.ii  act  in  the  same  protective 

manner.    The  auihurv  conclude  that  all  ptyalin  is 
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destroyed  in  the  stomach  very  soon  after  that  first  brief 
stage  of  K:kstric  digestion  in  which  no  free  acid  is 
present.  —  {Jouni.  qf  plcy»iol.,  Iv.  18.)  u.  V.  M.    (571 


Caudal  end  of  vertebrate  embryoa.  —  In  his 

studies  on  the  development  of  Melopsiltacus,  Braun 
observed  that  a  constriction  is  formed  aroimd  the  end 
of  the  tail,  which  leads  to  the  construction  of  a  termi- 
nal knob,  connected  by  a  Ihinslalk  with  the  ba^e  of 
the  tail.  Into  this  nodiduA  cuudulia  the  chorda  and 
medullary  tube  originally  extend:  but  they  afterward 
withdraw  from  it,  leavini;  the  ntKlulus,  a  ball  of  meso- 
derm covered  by  ephillielium,  to  be  finally  resorbed. 
This  discovery  led  Braun  to  search  for  similar  struc- 
tures in  maiQinals,  and  he  now  publishes  his  results. 
His  investigations  were  made  principally  on  sheep  em- 
bryos, and  observations  were  also  made  on  those  of 
other  sjtccies.  He  finds  an  homoli-gous  structure, 
having,  however,  more  usually  a  thread-like  form.  In 
sheep  It  may  be  loadily  seen  in  most  ciu-es  when  the 
tail  la  from  I.  5  to  :}  mm.  long.  His  general  results 
are:  1°.  The  tail  of  mammalian  emoryos  consists 
of  two  parts,  —  an  anterior  or  basal  vertebrate;  and 
a  posterior  invertebrate  and  smaller  [lortion,  which, 
from  its  usual  fonn,  may  be  called  the  caudal  thread. 
2°.  The  vertebrate  pprtion  may  be  partly  or  wholly 
embedded  in  the  body  (internal  tall),  and  terminates 
at  the  sacral  vertebrae  In  front;  the  division  of  the 
tail  which  protrudes  Is  the  external  tail.  3°.  The 
caudal  thread  contains  originally  the  tenninal  por- 
tions of  the  chorda  dorsalis.  the  medullary  tube,  and 
the  caudal  gut  (schwanzdarm).  These  are  the  first 
parts  of  the  thread  to  be  resorbed ;  the  rest  dlsapi>ears 
later,  the  epidermal  covering  lasting  longest.  4°.  The 
caudal  gut  is  a  rectal  coecum ;  before  it  is  re-sorbeil,  it 
breaks  up  Into  single  parts,  of  which  those  in  the  tip 
of  the  tail  endure  the  longest.  5°.  The  chorda  dor- 
sails  ])rojects  beyond  the  last  vertebra,  its  ending  being 
often  forked  or  contorted.  6°.  The  medullary  tube 
reaches  to  the  tip  of  the  tail  or  the  base  of  the  caudal 
thread,  and  its  posterior  end  is  probably  resorbed, 
Bniuti  further  Iwlieves  that  he  has  found,  traces  of  a 
neurenterio  canal  in  sheep  embryos.  Ho  adds  a  dis- 
cussion of  the  tail  In  human  embryos.  Finally  he 
homologi/.es  with  the  embryonic  caudal  thread,  the 
soft  coccygeal  ap|H'ndix  of  Innus  plthecus,  and  simi- 
lar structures  found  abnormally  in  the  chimpanzee, 
orang-outang,  and  man,  and  gives  citations  to  prove 
that  the  caudal  thread  exists  in  human  embryos.  — 
[Arch.  anal,  phyaiul.,  anal.  aUh.,  \mi,  207.)     c.  s.  M. 

[572 

Mucous  layer  of  the  skin. —  Rauvler  haa  mode 
sections  of  the  human  skin,  banlcned  in  bichromate 
of  ammonia  (2%)  for  two  or  three  months,  and  then 
with  gum  and  alcohol.  In  these  the  intracellular 
network  is  well  shown  by  hacmatoxylin.  The  fibres 
of  the  network  project  beyond  the  cell,  and  establish 
the  union  between  the  cells.  In  the  intercellular 
spaces  these  fibres  are  thicker  than  within  the  cells: 
they  have  therefore  acquired  an  additional  envelope. 
Kat'ivier  further  argues  against  consiilerint;  the  threads 
as  protoplasm,  Inil  maintains  that  the  clear  substance 
in  which  they  are  embedded  is  the  true  protoplasm 
in  all  cells  derived  from  the  ectodenn.  This  is  espe- 
cially maintained  lor  the  central  nervous  system. 
(Ills  arguments  do  not  api>ear  convincing).  —  [Cutrw- 
te».  reiid..  xor.  1374.)    c.  8.  m.  (573 

ANTHHOPOIiOOY. 

The  archeology  of  Rusaia.  —  Count  Ouwarof 
of  Moscow  published,  in  1881,  a  work  ou  the  prehis- 
toric archeology  of  Russia.    As  to  paleolithic  man, 
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tho  author  snms  up  the  resnlt  of  his  researches  In  a 
few  sentences.    1.  His  existence  is  completely  dcmon- 
latrated.    °2.  He  had  spread  himself  to  tlie  north  ai 
Jfar  0.1  33"  35'.     .3.  The  Chell^enne  epoch  of  Mortillet 
has  not  yet  been  met  with  in  Russia.     4.  The  Mous- 
terian  epoch,  on  the  contrary,  is  well  represented,  as 
well  in   Poland  (Zawisza)  as  In  the  Crimea   (M^rej- 
(kowsky).      ii.  The  epoi'h   of  SolutrcS  has  not  lieen 
I  observed,    a.  Tlie  epoch  of  La  Madeleine  has  Ijeen 
well  iilentificd  in  Poland  and   In  the  Crimea.      Re- 
garding the  neolithic  age,  the  author  believes  that  in 
Kussia  there  is  no  sucli  hiatus  separating  it  from  the 

6aleolithic  as  seems  to  have  existed  in  France  nnd 
Belgium.  Count  Ouwaruf  has  enjoyed  and  utilized 
rare  opportunities  for  extensive  researches  over  the 
vosi  Asiatic  nnd  European  territory  un^fer  llie  dom- 
ination of  the  C/.ar.  —  j.  w.  p.  [574 
The  human  fauna  of  the  District  of  Colum- 
bia.—  With  reference  to  the  former  aborigines.  Prof. 
Otis  T.  Mason  slateil  that  tlie  remains  were  of  three 
kinds,  —  so-called  drift  impieiuents  on  (lie  surface, 
chip()ed  implements  on  the  surface,  and  soapstone 
quarries.  While  former  censuses  liail  stated  the 
population  of  the  district,  the  health  and  police 
I  records  had  not  been  publisiied  in  such  fomi  as  to 
give  good  results.  The  death-rale  is  as  follows  for 
seven  years: — 
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In  this  table  should  be  noticed  t)ic  preponderance 
of  colored   deiiths,  the  diminishing  death-rate,  and 
Lwpecially  the  better  health  of  the  excessive  colored 
^population. 

The  crime  of  the  di.itrict  was  also  discussed,  and 
some  very  interesting  facts  elicited.  In  the  census 
year  the  arrests  were  as  follows:  — 
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All  births  in  the  district  are  not  recorded,  so  that 
It  is  impossible  to  draw  safe  conclusions  regarding 
the  natural  increase  of  population.  The  sources  of 
information,  in  collating  tlie  material  for  this  paper, 
were  the  census-office,  the  board  of  health,  and  the 
Buperinlendenl  of  police.  —  (liiol.  soc.  iVwili.;  meet- 
ing March  2. )  [575 

Baudelier's  investigations  in  Nevr  Mexico.  — 
The  language,  manners,  and  arts  of  the  modern  In- 
dians were  examined  with  minute  care.  The  ruins 
which  antedate  the  sixteenth  century,  according  to 


arcliitectural  characters,  are  divided  as  follows:  1. 
Cave-dwellings;  2.  Cliff-houses;  H.  One-story  build- 
ings nf  stone,  forming  8catter(.Ml  villages;  4.  Large 
houses  with  retreating  storle?.  "There  appear  to 
be,  in  fact,  but  two  types  of  aboriginal  architecture 
in  New  Mexico,  — the  many-storied  communal  house 
and  the  one-story  building  of  stone.  The  latter  is 
either  found  in  villages  on  the  level  ground  and  on 
gradual  slopes,  or  clustering  on  rndc-shelves,  and 
scattered  in  recesses  illte  the  so-called  cliff-houses. 
Tlie  cave-dwellings  appear  as  iin  incidental  form,  re- 
sulting from  the  ease  with  which  the  roclt  w.i?  Iiol- 
lowcd  out,  or  from  the  existence  of  natural  cavities, 
whicli,  from  their  size  and  the  security  of  their  posi- 
tion, afforded  advantages  superior  to  ttiose  of  in- 
dependent buildings."  —  {Hull.  areh.  inat.  Amer., 
No.  1.)    .1.  w.  p.  [576 

Mohammedans  in  the  'tvorld.  —  A  writer  In  the 
Missionary  herald  makes  the  following  calculation  of 
the  Mohammodans  in  the  world:  Turkish  i!mpire, 
■J<),IXK),0(IO  ;  Persia  and  the  Caucasus,  12,IJOO,(HX) ; 
India.  41,000,000;  Ea«t  Indies,  23,000.<HXt  :  China, 
6.000,000;  Egypt,  8,IKX),0()0;  Morocco,  L'.7.')0,00O :  Al- 
giers. 2,020.000;  Tunis,  2,000,000;  Tripoli.  ".VJ.OOO; 
Sahara,  4.000,000;  Soudan,. 38.000.000;  Zanziliiir,  .'JSO,- 
OlH):  Central  Asia,  14,000,000;  total,  173,81X),000. — 
(.Vi-is. /imiW.  March,  18rt.'I.)    j.  w.  p.  [577 

The  manuscript  Troano.  —  After  the  brilliant 
feats  in  paleography  of  (Jrotcfeud  and  f'hampollion, 
—  the  former  in  deciphering  llie  cuneiform;  the  lat- 
ter, tlie  hieroglyphics  of  Egypt,  —  nothing  seems  too 
hard  for  the  student  of  philology.  Of  all  the  outstand- 
ing languages,  the  Maya  of  Yucatan  presents  the 
greatest  lemplalion  to  the  decipherer.  In  the  forth- 
coming fifth  volume  of  Contributions  to  North-Ameri- 
can ethnology,  published  by  Major  J.  W.  Powell, 
Dr.  Cyrus  Thomas  presents  a  monograph  upon  the 
Manuscript  Troano,  already  publi.iheil  separately,  and 
occupying  2.37  quarto  pages,  illustrated  by  .31  plates 
and  lOl  figures.  This  volume  is  the  result  of  years 
of  study,  and  the  last  word  In  an  elai)orated  form 
of  many  preliminary  utterances  and  publif^ations. 
In  typography,  illustrations,  and  indexes,  it  realizes  . 
our  ideal  of  a  l>ook,  yielding  the  masimum  of  infor- 
mation and  pleasure  for  the  minimum  of  eSort 
on  the  part  of  the  reader.  In  an  InlrcMiiiction,  by 
Dr.  Urinton  of  Philailulphia,  are  clearly  set  forth 
tlie  phonetic  system  of  Central-Americans,  the  de- 
scription thereof  by  Spanisli  writers,  reference?  to 
Maya  literature  in  the  native  language,  the  existing 
codices,  and  tlie  previous  efforts  at  interpretation 
that  have  l>een  ro.ide.  Dr.  Thomas  clearly  defines 
his  method  in  his  preface  :  "  I  have  studied  the 
manuscript  somewhat  in  the  same  way  the  child  un- 
dertakes to  solve  an  illustrated  rebus,  assuming  as  a 
stand-point  tlie  status  of  the  semi-civilized  Indian, 
and  endeavoring,  as  far  as  possible,  to  proceed  upon 
the  same  plane  of  tiiought.'  Tlie  results  attained  are 
as  follows:  1.  The  work  wn.«  a  ritual  or  religious  cal- 
endar. 2.  The  figures  in  tlie  spaces  are  symbols,  or 
pictographs,  relating  to  religion,  habits,  occupations, 
and  customs.  .3.  It  was  prepared  for  people  living 
away  from  the  sea.  4.  They  were  sedentary,  »grl- 
cultural,  and  not  warlike.  5.  The  evidences  of  hu- 
man sacrifice  are  very  meagre.  6.  The  cross  was  a 
religious  emblem.  7.  Althougli  the  figures  move 
from  riglit  to  left  in  pairs,  the  characters  are  in  col- 
umns, to  be  read  from  the  top  downwards,  columns 
following  each  other  from  left  to  right.  8.  There  is 
no  rule  for  the  arrangement  of  parts  in  compound 
characters.  9.  The  characters  are  not  true  alpha- 
betic signs,  biitsyllabic;  some  are  ideographic;  others 
abbreviated  pictographs.     10.  Tlic  work  was  written 
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mbout  the  middle  or  latter  half  of  the  fourteonlh  cen- 
tury. 11.  The  Aliau,  or  Katun,  was  a  poriod  of 
Iweiily-four  years;  and  tlie  great  cycle,  of  three  hun- 
dred and  twelve  years;  also  the  series  commenced 
with  u  Cauac  instead  of  a  Kau  year  12.  Brassenr 
mu  right  in  supposing  that  the  work  originated  in 
Peten.  In  a  future  issue  we  liopt!  to  pretent  a  review 
of  this  work.  — j.  w.  P.  [578 

Craniometry  for  general  u«e.  —  Confusion  of 
the  worst  liind  oxisLs  amon^  the  craniolo^iists  in  the 
following  parliculurs,  —  tlie  base  line  or  orienting  of 
the  skull,  what  marks  or  characters  liavo  anthropo- 
logic signllicance.  and  the  eomp.irative  value  of  the 
various  [larts.  We  have  even  a  French  school  and  a 
Gonnan  school.  IJoih  of  these  have  been  simpli- 
fyiuc  their  methods  of  late.  The  Germans  held  a 
craulometrif  conference  at  Munich  in  IS""  (Corr,- 
blatt..,  1878,  No.  7),  one  in  Berlin  in  \S!Vi  {Corr.-blalt., 
1880,  IIM-IIMS),  and  finally  came  to  an  agreement  at 
Frankfort  in  1882.  The  result  of  the  last  meeting 
iiow  appears  (Corr.-blalt,  No.  1,  1883),  signed  by  the 
most  distinguished  cr.iniologists  in  Germany.  A 
motlcl-chart  in  blank  accompanies  the  report,  with 
spaces  for  number,  source,  sex,  age,  skull,  counte- 
nance, and  indices.  The  number  of  measurements 
required  are  very  reasonable,  and  they  are  not  diffl- 
ciilt  to  make. — {Corr.-blatt.  deutteh.  ges.  anthrop., 
xlv.,  No,  1.)    J.  w.  p.  [579 

EOYPTOL.OQY. 

Art  in  Egypt.  —  In  a  discriminating  review  of  Per- 
rot's  grt-'at  work,  Miss  A.  B.  Edwards  says,  M.  Perrot 
"  bos  so  thoroughly  entered  into  the  spirit  of  ancient 
Egyptian  culture,  so  firmly  grasped  the  central  idea 
of  ancient  Egyptian  tielief,  that  he  has  been  enabled, 
not  Didy  to  trace  those  influences  ihrougli  every  rami- 
fication of  Egyptian  art,  but,  from  a  purely  philo- 
sophic stand-point,  to  survey  and  treat  his  subject  as 
a  co-ordinate  whole.  This  it  is  which  gives  pre-emi- 
nent vahie  lo  the  present  work.  This  It  is  which  we 
here  And  attempted  and  achieved  for  the  first  time. 
And,  in  truth,  it  is  only  within  the  lost  few  years 
that  such  a  work  has  become  possible."  —  (Academy, 
Feb.  17.)     II.  o.  [580 

Plthom-Suocoth.  —  The  Egyptian  exploration 
fund  of  England  has  signalized  its  advent  to  Egyptian 
soli  by  a  discovery  promising  great  results.  M.  Na- 
rille,  on  the  suggestion  of  Maspero,  director  of  the 
Boulftk  museum,  oegaii  exploration  at  Tel-el-Maschu- 


ta,  —  a  heap  of  rains  beside  the  Sweet-water  Canal, 
south  of  the  railway,  east  of  and  near  Malisamnh, 
and  about  fifteen  miles  west  of  limailia.  He  writes, 
Feb.  12,  18.S3,  "  I  have  a  piece  of  good  news  to  l)egln 
with.  Teil-el-Maschuta  i»  Pithom,  or,  in  other  words, 
the  temple  of  Turn,  in  the  city  or  region  of  Thuku, 
which  \)r.  Bruasch  has  identified  willi  tjuccoth.  .  .  . 
I  can  give  it  for  certain  from  the  inscription  of  a 
statue  belonging  to  a  priest  of  the  temple."  M.  Na- 
ville  also  found  a  Koman  milestone  with  the  inscrip- 
tion, — 

nn  NN  vicToniHVS 

MAAIMIANO  ET  8RVIR0 

mrER^ToiuBva  et 

MAXIMIKO   IT  COKSTAMTt  .  . 
SOBIUSXimo   CAKSAniBT. 
An  BUG  IX  TLVSItA 

Ml  niu  p. 

'Ero'  would  be  the  transcription  of  Ar(Arl  or  Am), 
which  means  the  storehouse,  and  which  is  found  on 
the  statue  of  the  priest.  His  lilies  are  "  the  chief  of 
the  storehouse  of  the  temple  of  Tem  |Tum)  of  Theku 
|Thuku|."  Reginald  Stuart  Poole  and  Miss  A.  B, 
Edwards  regard  this  as  a  momentous  discovery.  — 
[Academy,  Feb.  24,  .March  3.)     H.  o.  [581 

Love-songs.  —  How  the  ancient  Egyptian  young 
men  and  maidens  confessed  their  love,  and  rejoiced 
or  mourned,  may  be  learned  from  Maspero's  transla- 
tion of  the  liier'atic  papyrus  of  Turin,  published  in 
facsimile  by  Pleytc  and  de  Rossi,  pi  7»-82.  This  had 
been  translated  by  Fr.  Chabas  (Tfcc.  of  pant,  ▼!, 
156);  but  a  rearrangement  of  the  broken  parts  of  the 
papyrus  has  enabled  Maspero  to  gain  a  clearer  view 
of  the  whole.  Maspero  sees  a  clear  resemblance  be- 
tween the  Hebrew  and  the  Egyptian  conception  of 
love,  and  suggests  that  a  comparison  of  the  Hebrew 
with  the  £g)-ptian  language  of  love  would  explain 
some  points  now  obscure.  —  {Joum.  wtiatique,  Jan.) 
u.  o.  [582 

Oeographical  lists  of  Karnak.  —  llie  only  text 
of  these  lists  open  to  students  is  the  very  faulty  one 
in  Les  listes  gdogr.  des  pylones  de  Karnak,  etc.,  edited 
by  Mariette  in  ISl^.  In  an  open  letter  to  Brngsch, 
which  is  accompanied  by  two  pages  of  facsimiles, 
Oolenlscheff  offers  many  corrections  of  these  lists. 
He  says,  "While  these  lists  are  of  the  greatest  im- 
portance, the  study  of  them  In  the  faulty  copies  in 
Mariette's  Karnak  is  not  to  be  recommended."  — 
{Zeilich.  agyp.  gprache,  3  heft,  1882. )    H.  o,         [583 


INTELLIGENCE  FROM  AMERICAN  SCIENTIFIC  STATIONS. 


GOVERNMENT  OBOANIZATIONS. 
Bareao  of  stbaologyi 
Kxptorationt  in  the  Mlagiastppi  valley.  —  Mr.  P.  W. 
Norris,  on  behalf  of  the  bureau,  devoted  last  summer 
to  the  examination  of  mounds  and  other  antiquities 
of  the  valley  of  the  Mississip|)i.  His  explorations 
h  confined  chiefly  to  eastern  Iowa  and  soulh-west- 
I  Missouri,  though  trips  were  made  to  Wiscf)nsln, 
nnesota,  and  Mississippi.  Among  the  results  of 
the  work,  we  mention  the  following:  — 

Several  somewhat  extensive  groups  of  eflSgy- 
mounds  were  discovered  In  north-western  Iowa. 
One  of  the  groups  bears  a  strong  resemblance  lo  one 
referred  to  in  William  Pigeon's  singular  volume. 

In  the  same  region  ancient  enrtli-works  were  foutid 
in  which  the  enclosing  ytsM  is  of  the  form  given  in 
De  Dry's  Dgures  of  the  Palisades. 


From  a  mound  opened  in  Wisconsin,  a  copper  ket- 
tle, silver  br.icclet,  silver  rings,  and  a  silver  locket 
were  taken,  indicating  its  modern  origin.  Two  new 
localities  of  Indian  pfctographs  were  found,  and  the 
drawings  copied. 

Besides  stone  implements,  pottery,  pipes,  and  other 
evidences  of  aboriginal  art  usually  found  in  mounds, 
two  very  nicely  carved  statuettes  were  obtained  in 
Mississippi.  Mr.  Norris's  collection  consists  of  nearly 
a  thousand  specimens. 

Professor  <:yru9  W.  Thomas  is  in  immediate  chatse 
of  these  mound-explorations;  and  the  work  of  the 
post  season  is  represented  by  a  collection  of  nearly 
three  thousand  five  hundred  specimens. 

Departmrnt  of  agrioolttin. 
ReaulU  of  field  experimenis  wllh  rarlou»  ferUlizera. 
—  Professor  Atwater  has  given  the  results  of  a  largo 
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number  of  expcriiiK'nts  of  n  special  miil  general  na- 
tutw,  carried  mi  nt  his  »ugsestlon  in  liiffereiit  parts  of 
Uie  ciiimtry  for  the  purpose  of  sttidyiiifr  the  deniaiuls 
of  our  chief  crops  for  various  fen'iilitinj;  luitterials. 
In  a  general  discussion  of  the  results,  be  concludes 
that  com  responds  but  little  to  nitrogen,  beinjj  able 
to  gather  its  small  supply  from  natural  smirces,  and, 
for  tills  reason,  is  not  to  be  rejjanled  as  iin  exhaust- 
ing, but  more  nearly  a  rennvatiu)}  emp.  It  responds, 
however,  lilienilly  io  suiiplies  of  niincral  fertilizers, 
phosphoric  acid  or  jiot.ish  bein«  the  dominant  under 
diflerent  circumstances,  deiH'iiding  upon  soil  ami  sea- 
son.   Potatoes  have  been  fouml  to  res|H>nil  uniformly 

to  all  the  fertilizing  i- '■   ■  ■■;:  and  they  have  Us's 

capacity  Ih.in  corn  t'n  from  natural  sources. 

The  same  is  apparenn,  ;•  turnips.    For  other 

crops  the  number  of  ex^ieriments  does  not  justify 
conclusions.  Practically  the  largest  aver»i;e  yield  for 
all  crops  was  obtained  with  the  complete' fertilizers. 
Nitrate  of  soda,  and  superphosphate,  yield  less  than 
pot.ish  and  siiperphosphule.  which  is  sii;ni(iciint  of  the 
value  rif  potash,  anil  the  propriety  of  addini^  more 
of  it  to  our  fertilizers.  Nitrate  of'soda,  and  jiotash, 
proved  the  Icist  efficient.  !>eparalely,  the  nitrate  of 
•oda  was  rarely  useful,  the  sulphate  of  lime  fre- 
quently, the  inurlale  of  pot;ish  very  often,  and  the 
superphosphates  generally.  Soils  vary  widely  in  their 
capacity  for  supplying  fotnl  to  crops,  and  consequent- 
ly ill  their  demands  for  fertilizers;  and  there  ,ire 
many  conditions  affecting  their  action  after  applica- 
tion. The  only  way  to  tind  what  a  particular  soil 
wants  is  by  careful  observation  and  experiments. 

Lawes  and  Gilbert's  paper  on  the  sources  of  nitro- 
gen in  crops,  read  at  the  meeting  of  the  American 
association  at  Montreal,  Is  ap|)ended  to  I'rofessor  At- 
watei's  report.  After  maintaining  that  there  is  much 
more  experimental  proof  of  the  fact  that  the  soil  is 
the  source  of  nitrogen  for  all  crops  than  tliat  any  can 
b«  assimilated  from  the  air,  a  comparison  is  made  be- 
tween the  comparatively  recently  broken-up  soils  of 
America  and  those  of  England,  which  have  been  long 
under  arable  cultivation.  Analyses  of  four  soils  from 
the  wc^st  show  a  much  greater  perctuitikge  of  nitrogen 
than  was  found  In  those  at  Itothamsted;  or,  in  gen- 
eral terms,  the  surface-soils  of  our  territories  are  more 
than  twice  as  rich  In  nitrogen  as  the  average  Roth- 
am.sted  soil.  In  the  face  of  this  fact,  the  difficulty 
arii.'s  as  to  why  less  wheat  can  be  raised  ui>on  the 
rich  soils  of  the  north-west  than  upon  the  worn-out 
soils  of  Kngland.  As  far  as  they  are  informed,  these 
writers  attribute  this  result  to  vicissitudes  of  climate, 
and  lack  of  care  in  cultivation. 

This  conclusion  can  hardly  be  considered  as  s.-iti8- 
factory;  and  it  remains  a  question  worthy  of  the 
greatest  attention,  as  also  whether  these  now  rich 
soils  are  not  being  impoverished  by  the  present 
method  of  cultiration. 


NOTES  AND  NEWS. 


—  The  gold  medal  of  the  Royal  astronomical  soci- 
ety li««  this  year  been  awarded  to  iJr.  Uenjamin 
Apihorp  Gould,  for  his  '  I'ranometrla  Argentina.'  In 
his  address  before  the  society,  Feb.  9,  on  the  presen- 
tation of  the  medal,  the  president,  Mr.  E.  J.  Stone, 
lately  her  Majesty's  astronomer  at  the  Ca|>e  of  Good 
Hope,  and  now  the  director  of  the  Radcliffe  observa- 
tory at  Oxford,  made  allusion  to  the  number  and 
vao'iety  of  Dr.  Gould's  astronomical  papers,  which 
treat  of  almost  all  branches  of  the  science,  and  es- 


pecially to  hit  reduction  of  D'Agelet's  observations, 
—  a  work  of  considerable  extent  and  of  great  value. 
.A.II  these  were  not  without  their  influence  in  guiding 
the  decision  of  the  council  in  the  award  of  the  medal ; 
but  their  attention  was  chiefly  concentrated  on  Dr. 
Gould's  direction  of  the  work  of  the  observatory  at 
Cordoba,  in  the  Argentine  Republic,  The  principal 
part  of  this  work  may  be  considered  an  extension  of 
Argelander'g  scale  of  magnitudes  to  all  the  stars  which 
can  be  seen  by  a  good  eye,  without  Instrumental  aid. 
between  ten  degrees  north  declination  and  the  south 
pole,  together  with  a  series  of  charts  exiiibiting  on  a 
stereographic  projection  the  positions  of  all  these 
stars  to  the  sixth  magnitude,  and  a  proposed  revision 
of  the  boundaries  of  the  southern  constellations. 
This  was  the  work  first  undertakcu  by  Dr.  Gonid  on 
his  arrival  at  Cordoba,  with  four  assistants,  thirteen 
years  ago.  Some  indication  of  the  magnitude  of  the 
work  may  be  obtained  from  the  fact  that  the  number 
of  estimations  made  for  the  formation  of  the  '  Ura- 
nometrla  .\rgentina'  exceeded  forty-six  thousand. 
Dr.  Gould  has  carefully  discussed  the  results  of  these 
estimations  of  stellar  magnitude,  and  compared  them 
with  nearly  all  the  materials  which  were  available  for 
the  purpose;  and.  In  particular,  he  has  comptired  bis 
estimations  of  the  magnitude  of  the  brighter  stars 
with  results  obtained  from  a  discussion  of  the  photo- 
metric observations  of  the  secoiul  Herschel  and  of 
Setdel. 

The  maps  published  by  Dr.  Gould  are  fourteen  in 
number,  one  of  which  \*  a  skeleton-map  showing  the 
proposed  revision  of  the  boundaries  of  the  southern 
constellations.  The  materials  collected  in  this  ura- 
nonietry  arc  far  more  complete  and  accurate  than  any 
which  previously  existed;  and  Dr.  Gould  has  there- 
fore been  naturally  led  to  discuss  their  bearing  on 
those  great  questions  of  the  constitution  of  our 
stellar  universe  which  offer  so  fascinating  and  inex- 
haustible a  fleld  for  philosophical  speculation.  The 
results  which  he  has  obtained  are  In  general  accord- 
ance with  those  of  previous  investigators  of  the  sub- 
ject. It  appears  to  be  clearly  proved  that  distance  Is 
one  of  the  most  Important  factors  in  producing  dif- 
ferences of  apparent  brightness  in  the  stars;  but  the 
agreement  between  the  nuinl>er  of  stars  of  different 
magnitudes,  and  the  number  which  might  be  ex- 
pected if  these  changes  of  apparent  brightness  de- 
pended solely  on  distance,  is  not  perfect  over  any 
large  range  of  magnitudes.  There  appears  to  be  a 
decided  preponderance  in  the  number  of  the  brighter 
stars.  It  Is  possible  that  this  preponderance  may  be 
partially  due  to  the  conventional  scale  of  magnitudes 
not  being  a  truly  photometric  scale.  Dr.  Gould  has 
been  led,  after  a  careful  discussion  of  his  own  obser- 
vations, to  infer  that  the  pre[M->?iderance  of  the 
brighter  stars  Is  due  to  the  existence  of  a  stellar 
cluster  consisting  of  some  four  or  five  hundred  stars, 
of  which  our  own  system  Is  supposed  to  be  a  member. 
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The  position  of  the  northern  pole  of  the  medial  plane 
of  this  belt  of  stars  has  been  fixed  by  Dr.  Goulil  at 
R.  A.  11  h.  2.5  m.,  N.  P.  U.  (10°,  whilst  that  of  the 
gftlactlc  circle  is  at  R.  K.  12  A.  41  m..  N.  P.  D.  (12°  39'. 

—  The  notes  on  the  progress  of  nstronnmy  during 
the  past  year,  brought  before  tlie  Royal  astronomical 
society  at  Its  annirenary  meeting,  Feb.  9,  related  to 
the  following  subjects:  small  displacements  of  the 
plumb-line;  investigations  relating  to  the  tides;  the 
micromeiric  measures  of  the  Hanard-college observa- 
tory; double  star  observations;  Oppolzer's  'Syzygieu- 
tafeln ; '  the  constant  of  precession ;  the  mass  of  Jupi- 
ter; discovery  of  minor  planets  in  1.S82;  M.  Gogou  on 
a  lunar  inequality  of  long  period,  due  to  the  action 
of  Mars;  the  celestial  charts  of  Prof.  C.  H.  F.  Peters; 
Professor  Holden's  monograph  of  the  nebula  of  Ori- 
on; the  llarN'ard-college  observatory  catalogue  of  stars 
for  1875;  Dr.  Hiigglns's  photographs  of  the  corona; 
astronomical  photography;  Houzeau's  ' Bibliograpbie 
d'ostronomie;'  the  transit  of  Venus:  the  comets  of 
1S82;  and  Professor  Langley's  researches  on  the  solar 
ndlAtion. 

—  Col.  Prejevalsky  lias  given  up  his  projected  ex- 
pedition to  eastern  Turkestan,  and  will  probably, 
Instead,  be  »entas  chief  of  a  government  expedition 
to  determine  the  boundary  between  Siberia  and  Mon- 
golia. 

—  J.  Martin  is  exploring  the  mountainous  country 
of  Sil)crla  south  of  Yakutsk.  His  last  report,  dated 
Novomlier,  mentions  excessive  cold,  with  a  minimum 
of  —  56°  F.,  in  which  his  party  has  suffered  greatly. 
In  spite  of  the  general  snow,  he  has  made  some  ob- 
aerrations  on  the  rocks  of  the  country,  but  details 
are  not  yet  given. 

—  The  annual  report  for  1SS2  is  the  latest  example 
of  the  excellent  work  done  by  the  Geological  survey 
of  Nevr  Jersey  under  tlie  lead  of  Professor  George  H. 
Cook,  it  contains  a  well-colored  slate  map  (scale  six 
miles  loan  inch),  besides  small  outline-maps  showing 
the  river-bo-slns  and  tlie  progress  of  triangulation  and 
topographic  work.  Chapters  are  given  on  the  triassic 
fonnation ;  on  the  iron  industry,  showing  an  esti- 
mated output  of  tX)U,000  tons  in  1882,  —  an  excess  of 
140,(XX)  over  ISSI,  and  larger  than  ever  before;  on  the 
plastic  clays,  showing  that  tiie  generalixalions  mjide 
in  the  special  clay  report  and  map  (1878),  arc  verified 
by  recent  work;  on  shore-changes,  chiefly  by  erosive 
wave-action,  proved  by  comparison  of  old  and  new 
surveys,  amounting  to  two  and  three  hundred  yards  at 
several  places  south  of  Bamegat  Inlet;  proved  also  by 
the  discovery,  at  very  low  water  after  storms  on  Long 
B«aoh,  of  roots  and  axe-cut  stumps,  as  well  aa  horse 
and  cnttle  tracks  preserved  in  the  firm  sod  of  old 
marshes  (p.  82);  on  water-supply,  giving  important 
statistics  of  rainfall,  drainage-areas,  and  analyses; 
and  recommending  the  boring  of  artesian  wells, 
which  the  structure  of  the  Atlantic  slope  would 
lavor  along  the  seashore,  where  the  surface-water  is 


generally  poor.  The  probable  depths  at  which  water- 
bearing strata  would  be  found  are  given  for  several 
points  on  the  coast.  Other  topics  are  also  treated. 
Tlie  expenses  of  the  survey  have  been  kept  strictly 
within  the  appropriation  of  $S,iiOO  a  year. 

The  chapter  on  the  triassic  rocks  has  special 
technical  value.  It  is  remarkably  well  illustrated  by 
tinted  lithographs  by  Bien,  showing  the  general  trias- 
sic landscape  at  Plaintield,  the  columnar  structure  of 
the  trap  at  Little  Falls  on  the  P.issnic,  the  Palisade 
trap  at  its  intrusive  junction  with  the  sandstones  at 
Wcehawken  (a  three-foot  horizontal  interbedded 
brauch-dike  in  the  lower  p.irt  of  this  plate  is  colored 
like  the  sandstone),  and  the  intrusions  of  trap  be- 
tween the  slialus  at  Martin's  dock  on  the  Raritau. 
The  latter  are  much  Ijetier  than  any  illustrations  of 
the  triassic  traps  yet  published.  The  working  hy- 
pothesis adopted  to  explain  the  peculiarities  of  this 
puzzling  formation  seems  open  to  criticism.  The 
original  connection  of  the  New-Jersey  and  Con- 
necticut sandstone  areas  is  ver}'  improbable.  Tlieir 
similarity  results  rather  from  similarity  of  original 
conditions  than  from  continuity.  We  l)elieve  that 
further  observation  will  show  the  parallel  Wachung 
Mountains  to  be,  not  intrusions,  like  the  Palisades, 
but  overtlows  of  tra])  poured  out  on  the  saudstouea 
during  their  formation,  and  altogetlier  inactive  in 
producing  any  perceptible  share  of  the  well-known 
monoclinal  lilting.  The  curved  form  of  these  trap- 
ridges,  and  probably  of  all  the  many  others  of  over- 
flow origin  in  Connecticut,  is  the  result  of  the  trap- 
sheets  liaving  been  faintly  folded,  with  their  con- 
formably enclosing  sandstones,  long  after  Ihvir  forma- 
tion, and  most  likely  at  the  time  of  general  tilting. 
It  is  difficult  to  understand  how  any  eruptive  force 
would  'necessarily'  produce  such  forms.  The  dis- 
covery of  a  few  faults  in  the  sandstones  since  1S06, 
when  none  had  been  found,  gives  hope  that  the 
origin  of  tlie  monoclinal  structure  may  some  day  be 
better  understood.  Apart  from  these  somewhat 
hypothetical  mutters,  an  extended  description  is  given 
of  tlie  character  and  distribution  of  the  triassic  rocks, 
for  the  purpose  of  enlisting  the  aid  of  local  obser%era, 
whose  contributions  are  much  needed  to  '  solve  the 
questions  still  open.'  New  Jersey  is  fortunate  in 
having  already  progressed  so  far,  and  in  having  the 
road  for  further  work  so  well  marked  out. 

—  Mr.  O.  Brown  Goode  has  been  appointed  by  the 
President  commissioner  to  the  London  fisheries  ex- 
hibition. Mr.  H.  E.  Earn,  Mr.  A.  Howard  Clark, 
Capt.  J.  W.  Collins.  Mr.  W.  V.  Cox,  Capt.  H.  C. 
Chester,  and  Mr.  Reuben  Wood  accompany  the 
commissioner.  Representatives  of  the  Signal-office, 
U.S.A.,  Light-house  hoani,  and  Life-saving  service, 
have  also  been  detailed  for  special  duty  in  connec- 
tion with  the  exhibition. 

—  The  Marquis  Antonio  de  Gregorlo  announces 
from  Palermo,  Feb.  9,  that,  if  four  hundred  aubscrih- 
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can  l>e  obtained,  he  will  publUli  s  Journal  of 
ology  and  paleontology,  whirh  he  hope«  will  become 
an  intcrnutlonal  magazine,  since  be  will  accept  arti- 
cica  written  not  only  In  Italian,  but  also  in  English, 
French,  and  Gcnnan.  It  is  to  appear  on  alternate 
montli],  and  contain  from  fifty  to  a  hundred  i|uarto 
plates  a  year.  The  subscription  price  Is  fixed  at  thirty 
acndi  (dollars). 

—  The  lifch  annual  meeting  of  the  Ottawa  field- 
naturalists'  club  waa  held  on  Tuesday,  March  20. 
Tho  report  of  the  council  shows  that  the  club  con- 
tinues successfully  the  work  for  which  it  was  or- 
ganized. Three  excursions  were  held  during  the 
summer,  and  five  itoiriea during  the  winter.  The  club 
received  during  lii<!  year  many  valuable  di>tiii(ions 
and  exchanges,  and  published  'i'ransaetious  (No.  3), 
consisting  of  «ixty-six  closely  printed  pagc4,  and  two 
good  |>iatefi.  The  number  of  nieml>ers  Is  a  hundred 
and  eight.  Sixteen  new  members  have  been  elected 
during  the  year.  Notwithstanding  the  cost  of  publish- 
ing transactions,  and  Increased  general  expenses,  the 
club  has  a  satLsfactory  balance  on  hand.  The  follow- 
ing officers  were  elected  for  1883-84:  president,  IT.  B. 
Sniall,  MD. ;  vice-presidents,  R.  H.  \Vhyte  and  Prof. 
J.  Slaeoun;  secretary,  VV.  H.  Harrington;  treasurer, 
W.  r.  .Vndenion. 

—  Dr.  George  M.  Steinberg  has  written  a  boolc,  soon 
to  be  published,  on  '  Piiotomicrographs,  and  how  to 
make  them,'  wliich  will  be  illustrated  wllli  seventeen 
hcllotype  plates. 

—  In  Scu£>'CE,  p.  102,  column  1,  lines  10,  II,  the 
clause,  "the  coal  next  the  mouth  not  partaking  of 
the  motion  of  that  farther  in  tlie  hill,"  belongs  to  the 
preceding,  and  not  the  succeeding  sentence. 
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THE  NEW   YORK  STATE  SURVEY. 

Some  of  the  readers  of  Science  are  doubt- 
less familiar  with  tlio  work  of  the  stale  survey 
oC  New  York,  and  will  J»o  interested  in  the  re- 
|»orts  of  its  proffress,  which  will  he  published 
from  tijue  to  time  for  the  iuforiimtioa  of  our 
readers.  But  the  work  has  been  going  on  8o 
quietly  tlmt  many  are  nnacquaiuted  with  the 
history  of  the  snrvey,  and  the  scope  of  its 
work.  It  is  therefore  aa  an  iiitnxluetiou  to 
occasional  reports  of  progress  that  we  publish 
a" short  sketch  of  the  survey. 

Several  governors  of  New  York  had  in  vain 
called  the  attention  of  the  legislature  to  the 
iniporlancc  of  such  a  survey.  In  the  autumn 
of  187.>  the  matter  was  takeu  up  by  the  Amer- 
ican geographical  society,  which  caused  an 
investigation  to  be  made  into  tiie  character  of 
the  best  existing  majis.  Having  foimd  them 
grossly  erroneous,  and  productive  of  grave 
pmctical  evils,  the  geographical  society  ap- 
pointed a  comniittec  to  secure,  if  possible,  the 
necessary  legislation  to  organize  a  state  sur- 
vey. This  resulted  i!i  the  passjige  of  a  law, 
organizing  the  survey  under  the  direction  of 
commissioners,  who  appointe<l  Mr.  James  T. 
(•anliner,  fonnerly  geographer  of  the  U.  S. 
geological  survey,  to  be  director. 

The  first  work  of  the  director  was  a  thor- 
ough e-xamiuatiou  of  the  evils  which  the  state 
survej'  was  exj)ected  to  remedy  ;  and  his  plan 
for  the  work  is  based  on  the  results  of  tliis 
inquiry. 

The  report  for  1876  showed  that  "  although 
tlie  lioundaries  of  eleven  ooimties.  having  over 
sixty  corners,  were  oxumined  in  whole  or  part, 
yet  only  two  corners  were  found  marked  with 
any  authentic  monuments.  .  .  .  The  nortb- 
we.st  corner  of  Albany  county  was  originally 
marked  by  a  dead  hemlock-tree,  This  dis- 
.'»|>peared  many  years  since,  ami  no  monu- 
ment indicate.s  the  s[iot  where  it  stood.  A 
I'ew  old  blazed  ti'ces  alone  remain  as  evidence 
of  itu-  weslern  line  of  Albany  count\\  .  .  . 
Tlir  original  north-east  corner  of  Montgom- 
ery county  was  a  "itake  in  a- cultivated  field. 


It  has  disappeared,  and  nothing  marks  the 
})oint." 

Coneerniiig  local  and  private  surveys,  the 
observations  and  recommendations  of  the  re- 
port are  of  importance  to  the  whole  country. 
It  says  :  •'  The  want  of  a  permanent  system  of 
landmarks,  whoso  distance  and  direction  from 
one  another  oi-e  exactly  known,  renders  |X)si- 
lions  of  all  lines  very  uncertain.  Starliiig- 
poiiits  from  which  the  surveyor  is  expected  to 
begin  his  work  are  very  often  in  doubt  by 
nuiny  feet :  he  has,  therefore,  no  object  in 
running  Uncs  accurately,  as  it  is  evident,  that, 
if  the  initial  point  of  a  survey  is  wrong,  all 
points  on  the  lines  will  be  wrongly  located, 
even  when  chaining  and  compass  work  ore 
absolutely  correct.  .  .  .  An  examination  of 
the  present  method  of  surveying  lands  must 
convince  an}*  engineer  that  its  necessarv  imper- 
fections are  the  principal  sources  of  those  an- 
nonng  and  expensive  quarrels  and  litigations 
about  boundaries  with  which  all  land-owners 
are  painfully  familiar.  These  troubles  are  by 
no  means  peculiar  to  American  experience. 
Perishable  landmarks  and  imperfect  survej'ing 
have  produced  uncertain  boundaries  in  every 
civilized  country.  Throughout  Europe  and 
India  this  evil  has  been  perfectly  remedied  by 
basing  all  land-surveys  uiKin  a  system  of  per- 
manent monuments  located  hy  accurate  tri- 
angulation.  We  must  continue  to  waste  force 
and  money  in  quarrels  and  lawsuits  over  un- 
certain lines,  until  we  apply  the  only  cuj-e 
which  civilized  Europe  has  found  permanently 
satisfactory." 

The  accuracy  of  the  best  maps  of  the  state 
was  next  tested,  and  thej*  were  fouml  to  rep- 
resent the  towns  from  one  to  three  miles  from 
where  they  really  are.  •'  If  the  purpose  of 
maps  is  to  describe  truthfully  boundar3--line8, 
towns,  and  topographical  features,  as  they 
actually  exist  on  the  earth's  surface,  then  the 
maps  of  this  state  are  proved  to  be  false  wit- 
nesses ;  and  the  sooner  their  character  is  known 
and  condemned,  the  earlier  may  improvement 
be  looked  for." 

The  re|X>rt  proceeds  to  show  that  a  sutTicient 
remedy  will  never  he  applied  through  the  exer- 
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.tions  of  local  autborilies.  or  the  enterprise 
of  priviitf  uia);>-piil»lisliers  :  ■•  Thi'  radical  dif- 
ficulty willi  our  muileni  surveys  lies  uol  in 
want  of  capacity,  integrity,  or  smbitiou  among 
the  local  surveyors,  but  in  the  wiuit  of  a  sys- 
tem of  lines  moasured  with  absoliito  precision, 
and  perinaDently  marked,  which  can  be  made 
a  base  of  all  surveys,  and  can  furnish  checks 
at  short  distances,  and  kce|>  errors  within  cer- 
tain well-defined  limits." 

A  trigonometrical  survey  of  this  nature, 
whenever  completed,  will  be  usetl  in  a  great 
varietj'  of  ways,  entirely  independent  of  any 
topographical  mapping  that  may  bo  founded 
upon  it.  In  pursuance  of  this  policy,  the  sur- 
vey has  been  confined  to  trigonometrical  work. 
The  triangulation  is  based  on  that  of  the 
U.  S.  coast  and  geodetic  8ur\ey,  which  had 
been  extended  across  Massachusetts  to  the 
Hudson  ;  certain  stations  on  the  Hudson  River 
series  of  coast-aurvey  triangles  having  been 
connected  both  with  tiiu  New  Kngland  and 
Fire  Island  bases.  Comparison  of  results  from 
these  ditferent  lines  of  measurement  shows  that 
the  positions  of  ix)ints  overhxiking  the  Hudson 
River  valley  are  known  with  great  exactness, 
and  maj'  therefore  be  used  as  8tarting-ix>ints 
for  most  accurate  surveying. 

The  lines  of  [)i-iiici[)al  triangulation  are  be- 
ing pushed  into  the  settled  parts  of  the  state 
as  rapidly  as  possible,  in  order  to  set  tertiary 
'  stations  for  use  of  local  surveyors,  wherever 
property  is  most  valuable,  and  to  save  bound- 
aries whose  loss  seems  imminent.  Principal 
stations  being  once  established,  the  subdivision 
in  smaller  triangles,  and  determination  of  pub- 
lic lioundaries,  can  proceed  at  separate  places 
whenever  dcnumded  by  the  exigencies  of  spe- 
cial regions,  and  can  be  done  at  the  expense 
of  individuals,  towns,  and  counties. 

The  Hudson  valley  is  already  well  supplied 
with  principal  stations  by  the  U.  .S.  coast  sur- 
vey. The  stale  sun-ey  has  therefore  planned 
to  lay  out  a  series  of  principal  triangles  ex- 
tending from  Albany  westward  through  the 
central  and  western  counties  of  the  state ;  and 
another  iVoni  the  lower  part  of  the  Hudson, 
through  what  is  known  as  tiie  southern  tier  of 


counties.  The  first  of  these,  or  the  central 
series  of  triatiglcs.  begins  at  the  coast-survey 
stations,  Itafinesqnc  and  Ilelilefbcrg ;  the  Urst 
lieing  north-west  of  Troy,  and  the  latter  west 
of  Albany  on  the  Hudson  River.  The  dislunce 
between  these  jwints,  which  is  the  biise  oftiiis 
sj-stem  of  triangles,  is  about  36.966  metres. 
The  triangulation  l>eginning  at  the  Hudson 
runs  westward,  spanning  the  valley  of  the  Mo- 
hawk River,  and  the  valleys  which  continue  this 
great  depression  westward  across  New  York. 
Along  the  shore  of  Lake  Ontario,  from  Oswego 
to  Buflfalo,  the  U.  S.  lake  fiur\-cy  has  measured 
a  small  but  accurate  chain  of  triangles,  a  part 
of  their  raiun  chain  along  the  lakes.  With 
this  lake-survey  triangidntion,  the  scheme  of 
the  state  sun'cy  was  connected  south  of  Oswe- 
go; the  distance  between  the  lake-survey  sta- 
tions. Victory  and  Clyde,  being  the  joining 
line,  and,  in  fact,  forming  a  base  from  which 
work  was  begun  on  the  western  part  of  the 
state-survej-  chain,  before  connection  was  made 
with  the  Hudson  River  section. 

The  measurement  of  the  angles  of  the  larger 
triangles  is  done  with  l"2-inch  horizontal  cir- 
cles di^'ided  by  Troughton  and  Simms  of  Lon- 
don. One  of  them  was,  however,  mounted  by 
Fauth  and  Co.  of  Washington.  The  Fanth 
theodolite  has  three  reading  microscopes  di- 
vided to  seconds,  and  a  telescope  of  23  inches 
focal  length  with  objecl-glns.s  of  2|  inclios 
diameter.  The  Troughton  and  Simms  the- 
odolite has  two  reading  microscopes  divided 
to  seconds.  The  angles  of  the  smaller  sec- 
ondary, and  of  the  tertiary  triangles,  are  meas- 
ured with  S-inch  Troughton  and  .Simuis  circles 
with  two  reading  microscopes  divided  to  sec- 
onds. These  instruments  have  also  vcrtioal 
circles  divided  and  read  in  tl>e  same  way  as 
the  horizontaJ. 

A  complete  system  of  trigonometrical  level- 
ling is  carried  on  in  (x>nnecliou  with  llie  sec- 
ondary and  tertiary  triangulation,  the  zenith 
distances  being  observed  with  the  8-iucb  cir- 
cles. Measurement  of  the  horizontal  angles 
of  each  class  are  repeated  until  the  pix)bnblc 
errors  arc  within  the  limits  prescribed  by  the 
U.  S.  coast  survey  and  the   British  ordnance 
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suney.  The  secondary  stations  aloii^i  the 
Mohawk  valley  are  from  four  to  seven  luilcs 
apart.  Where  tertiary  work  has  been  done, 
the  Rtntious  are  From  half  a  mile  to  a  mile 
distant  IVom  each  other. 

In  the  matter  of  marking  stations,  the  New 
York  survey  has  departed  widely  from  the 
mi>thod  of  the  IT.. S.  coast  survey,  which  has 
preserved  its  points  bj-  burying  in  the  ground 
witliin  eighteen  inches  of  the  surface  a  pot,  jug, 
or  other  object,  leaving  no  surface  mark  what- 
ever. The  state-survey  stations  are  marked 
bj-  sinking  a  hole  five  feet  deep,  in  the  bottom 
of  whicli  is  placed  an  e.ni'tlien  pot  of  truncated- 
cone  shape,  with  centre  mark,  and  stamped 
with  the  letters  'X.  Y.  S.  S.'  The  earth  is 
rammed  about  and  above  this  for  about  four 
inrbea.  A  granite  monument  six  inches  sqiuire 
by  four  feet  long  is  then  placed  in  the  hole, 
and  its  coritit;  adjusted  over  the  pot.  The 
upper  extremity  of  tlie  stohe.  which  projects 
above  ground,  is  dressed,  and  the  same  letters 
and  the  number  which  designates  the  station 
are  cut  deeply  into  it.  Diagonal  grooves  on 
the  top  of  the  stone  mark  its  centre. 

The  monuments  are  of  one  patteni,  and 
from  a  single  (|uarry.  These  stones,  deeply 
embedded  in  the  earth,  are  verj-  dilBcult  to 
move  or  destroy  without,  the  perpetrator  of 
such  an  act  being  detected.  They  arc  easily 
found  by  local  surveyors  or  others  wishing  to 
identify  the  points.  The  action  of  freezing 
and  thawing  unequally  on  the  north  and  south 
sides  of  the  stones  will  eventually  throw  them 
over  toward  the  south.  Any  disturbance  of 
this  kind  can  be  detected  by  the  e<lgc8  being 
out  of  plumb;  and  the  stone  can  be  recentrcd 
over  the  pot,  which,  being  below  frost-line,  can 
never  move.  In  addition  to  Ihe  deeply  burietl 
pot  and  stone,  two  witness-pots  are  buried 
from  twelve  to  eightr'cn  inches  deep,  and  three 
feet  from  the  station.  Un  their  lops  are 
stamped  aiTows  which  [)oiut  to  the  statioji. 

The  work  of  the  survey  is  curried  on  by  a 
director  and  a  permanent  corps  of  trained  as- 
sistants divide<l  into  throe  parties,  —  two  for 
obscn-ing  angle*  of  the  primary  and  secondary 
triaiiglis,  and  one  for  signal-building.    Assist- 


ant O.  S.  Wilson,  formerly  of  the  U.  S.  norths 
west  boundary  survey,  and  Assistant  lioraoe 
Andrews,  jun.,  formerly  of  the  U.  S.  coast 
survey,  have  charge  of  the  observing  parties  ; 
and  ^Vssistant  O.  II.  Uogardtis.  of  the  signal- 
building  party.  In  addition  to  the  regular 
force,  from  six  to  nine  hclioli-opers  are  em- 
ployed \i\  siunuier.  During  the  winters  the 
assistants  arc  engaged  in  reducing  the  results, 
and  the  preparation  of  maps  and  rejwrts,  in 
the  offices  of  the  survey  in  the  state  capitol  at 
Albany. 

In  the  bill  providing  for  the  expenses  of  the 
state  government,  an  annual  appropriation  of 
$1.5,800  is  now  made  to  carrj-  on  the  survey. 

This  sketch  of  the  causes  which  brought 
about  the  New  Y'oik  state  survey,  the  purposes 
for  which  it  tws  instituted,  its  guiding  ix)licy. 
its  plans,  grade  of  precision,  methods,  and 
organization,  is  essential  to  a  right  under- 
standing of  the  results  of  the  work  whose 
progress  will  be  described  hercafler. 


GLACIAL   PHENOMENA    IN  OHIO. 

Prof.  G.  F.  Wric.ut  of  Oberlin  read  a  paper 
before  the  Boston  society  of  natural  history 
on  the  7th  of  March,  giving  the  results  of  his 
work  last  summer  in  determining  the  exact 
southern  boundary  or  terminal  moraine  of  the 
glaciated  area  of^  Ohio.  The  course  of  this 
boundary-line  is  shown  upon  the  accompanj'- 
ing  map,  and  is  a  continuation  of  that  traced 
by  him  and  Professor  Lewis  the  previous  year 
across  Penns^-lvania. 

The  terminal  moraine  in  Ohio  is  not  every- 
where so  prominent  in  its  features  as  it  is 
south  of  New  England,  through  Cape  Cod,  the 
Elizabeth  Islands,  and  Long  Island  ;  l««t  the 
southern  boun<lary  of  the  glacialefl  region  is 
everywhere  very  sharply  dcdiicd,  and  the 
limits  of  the  ice  can  he  traced  with  nearly  as 
much  certainly  as  the  shores  of  the  ocean.  At 
various  places  in  Stark,  Holmes,  Kairfteld,  and 
Ross  counties  there  are  vast  piles  of  glaciated 
material  at  the  very  limit  of  the  glacitite<l  re- 
gion. .\11  that  portion  of  Ohio  north  and  west 
of  the  line  aliovc  described  is  covered  with  the 
material  which  was  ground  up  underneath,  and 
transpcirted  by  the  moving  ice.  This  consists 
of  unstralKied  line  I'lay,  containing  8cnitche<l 
stones  and  fragments  of  rock  of  various  kinds 
tvova  the  north.     The  average  deiith  of  this 
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siDounmliitinn  (which  l)r.  Newberry  calls  '  the 
grist'  of  tin-  cuiUinoiitiil  ice-slioet)  is  aljoiit 
sixty  feot ;  thoiigli  in  [ilacos  at  llio  very  border, 
as  nt  Ailcl|)hi,  in  Hoss  couniy.  it  is  two  liuti- 
dred  foot,  (iraiiito  liowklers  I'rotn  norllu-rn 
Canada  are  found  all  the  way  down  to  lliis 
limit,  but  not  beyond  it.  There  is  a  granite 
bowlder  at  Lancaster  1«  X  12  x  6  feet.  The 
glaciated  portion  of  Ohio  is  level,  and  univer- 


cro|j-i%'ports  show  that  the  avcmgc  proiluciiou 
of  niieiit  per  acre  is  nearly  twieu  as  lai^e  in 
the  glaciate<l  aa  in  the  unglaciated  (Hjrtion  of 
llie  slate. 

I'rofcssor   Wright's    investiga- 
tions fully    conlirni   the   surmise 
of  Professor  Shaler,  that, 
during    its     greatest 
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sally  fertile.  This  is  in  part  owing  to  the  di- 
versity of  rocks  ground  up  by  the  advancing 
ice,  and  in  part  to  the  fact  that  it  was  pul- 
verized by  mechnnical  action,  and  is  spread 
evenly  over  the  surface.  South  of  the  line  the 
country  is  out  up  into  gorges  ;  and,  as  a  njle, 
the  soil  is  shallow  aud  comparatively  sterile. 
Scratched  stones  are  entin-lj-  absent,  aud  gran- 
ite is  found  only  in   the    river-vallevs.     The 


ice  of  the  glacial  period 
crossed  the  Ohio  liiver  at  t'in- 
ciiinati,  and  extended  a  few 
miles  south.  From  this,  some 
interesting  conclusions  follow. 
The  Ohio  Uiver,  through  its 
entire  course,  occupies  a  valley 
of  erosion,  having,  for  more 
than  a  thousand  miles,  cut  a  gorge  from  three 
hundred  to  five  hundred  feet  deej)  thi-ough  the 
horizontal  strata  of  the  toal-formation.  Dur- 
ing the  extension  of  the  glacier  into  Kentucky; 
this  cafion  of  the  Ohio  must  have  been  filled 
with  ice  at  Cincinnati,  fonning  a  barrier  in  the 
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river  iiunrly  six  hundrccl  foot  in  hright.  This 
would  form  slaekwatcr  in  the  Ohio  all  the  way 
np  to  Pittsbiiig,  submerging  the  site  of  that 
oily  to  the  depth  of  two  hundred  and  flfly  or 
three  hundred  feet,  and  setting  the  water  buck 
far  into  the  valleys  of  the  Alleghauy  and  Mo- 
nongiiheln  Rivers. 

In  the  extensive  gravel-deposits  of  Ohio, 
Bouth  of  the  ghu'ini  line,  no  paleolithic  imple- 
ments have  as  vet  been  found  :  but  they  may 
be  confidently  looked  for.  When  they  are 
found,  the  investigations  of  Professor  Wright 
and  his  nssoeiates  will  have  important  bearings 
in  determining  their  age  ;  for.  in  many  respects. 
Ohio  affords  unrivalled  opportunities  for  deter- 
mining the  amount  of  erosion  which  has  taken 
pl.ice  since  the  ice  of  the  glacial  periotl  with- 
drew. .So  far,  the  evidence  points  to  a  later 
date  for  the  glacial  perio<i  than  that  which  is 
advocnted  by  some.  The  erosion  which  has 
taken  place  since  the  glacial  perit)d  is  surpris- 
ingly t-mall.  'I'he  streams  running  over  the 
glaciated  surface  occupy  very  shallow  valleys. 
In  those  rivers  whose  course  was  changed  by 
ghicial  action  so  as  to  produce  waterfalls  the 
gorges  are  never  more  than  a  few  miles  long. 
The  period  cannot  have  been  extremely  long, 
or  these  streams  would  have  done  more  work. 


TI/E    WEATHER   IN  FRBRUARY.  1883. 

DKSTKCtrrivE  floiwls  on  the  Ohio  and  tribu- 
tary waters  (wcurrcd  from  Cincinnati  and 
Ixtuisville  soulhwnnl.  The  water  rowe  higher 
than  ever  i)revlousl3'  recorded,  and  property 
was  destroyed  estimated  as  worth  S.'iO.OOO.OOO. 
Wnrniugi*  were  i.ssued  by  the  signal-olHce  ten 
to  fllYcen  days  in  advance  ;  and  merchanls  had 
ample  time,  in  most  instances,  to  save  their 
proiK-M'ty.  TIh'  following  table  exhibits  some 
of  the  principal  facts:  — 
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of  homes,  to  imperilled  health  and  (iotnfort, 
and  to  business  dcl.ived.  cannot  be  estimated, 
but  are  known  to  have  been  very  extensive. 
.\  very  full  report  is  given  in  the  Monthly* 
weather-review  of  the  signal-service. 

The  month  has  been  colder  than  the  mean 
for  the  region  west  of  the  Mis.sissippi  River. 
The  mean  terafierature  was  from  H'  to  16° 
below  the  normal  on  the  Rocky-mountain  pla- 
teau ;  it  wa.s  slightly  below  the  norm.nl  in  the 
north,  ea.Ht  of  the  Mississip|)i :  and  above  the 
normal  in  the  south.  In  the  whole  country 
east  of  the  Rocky  Mountains  the  temiierature 
'  was  0.5°  below  the  normal.  The  lowest  tem- 
perature ivported  was  —f>l°,  at  Fort  W.ashakie, 
Wyoming.  The  rainfall  of  the  I'acific  during 
the  wintiT  has  not  bei-n  sufficient  to  assure  a 
medium  wheat-crop  in  that  region.  The  defi- 
ciency was  over  4  inches  in  central  California 
and  Oregon  in  Febniary.  and  there  were  larger 
deficiencies  during  the  previous  winter  months. 
This  iini)ortant  crop,  therefore,  depends  largely 
upon  the  spring  rains,  which  in  this  region  are 
usually  very  light.  On  the  other  hand,  there 
has  been  a  large  excess  of  rain  in  the  lower 
lake-region  and  Ohio  vallej-,  the  excess  in  the 
latter  region  being  .3.86  inches. 

Ice  dangerous  to  navigation  is  slowly  drift- 
ing south  to  latitude  4.1°,  between  longittides 
45°  and  48°  W. 

The  chart  on  the  next  page  shows  the  mean 
distribution  of  air-jiressure  and  temi>erature, 
with  the  prevailing  wind-directions  in  the 
United  States  ami  Canada.  This  chart  shows 
veiT  high  pressure  over  nearly  the  whole  coun- 
try, it  being  from  .1  to  .2  of  an  inch  above  the 
mean,  except  in  Floriila  and  southern  Cali- 
fornia. The  areas  of  low  pressure  traced  to 
the  Atlantic  have  all  |)as9ed  over  the  St.  Law- 
rence valley,  and  in  no  case  has  the  centre  of 
any  depression  passed  to  the  south  of  the  Ohio 
valley  or  middle  states. 

The  total  number  of  storms  that  have  been 
traced  in  the  United  .States  during  ea<;h  Felv 
ruary  since  1877  is  g^ven  below.  The  mean 
velocity  of  the  storms,  as  piibli.shed  in  the 
annual  reports  of  the  chief  signal-ofBcer,  are 
added  for  comparison. 
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TcD  storra-trncks  were  traced  iicross  the 
ocean.  (.)f  thefl<\  a  very  severe  one  wus  fell 
in  the  north  Atlnntic  from  Feb.  4lh  to  7lh. 
I  The  wiiuls  were  of  unusual  severity,  and  press- 
ures as  low  as  28.1  inches  were  reported  by 
several  stenniers.  This  storm,  however,  was 
exceeded  in  extent  and  severity  by  most  vio- 
lentgales  from  the  12th  to  the  16th,  when  press- 
ures below  28  inches  were  rccoitleil. 

The  total  movement  of  the  air  on  Mount 
Washington  (as  indicated  b^v  a  specially  de- 
vised Robin-son's  anemometer)  was  32,404 
mileM,  there  bciiiy;  1,82.t  miles  on  the  17th. 
Winds  over  lOO  miles  per  hour  were  rej)orted 
on  the  Ist,  17th,  26th,  and  27th. 

Ninety-two  cautionary  signals  were  disploj'cd 
during  the  month  ;  of  which  75,  or  81.5%,  were 
'  justifie<l  by  wind.'*  of  at  least  25  miles  per  hour 
within  100  miles  of  the  station. 

The  most  extensive  auroral  display  was  that 
of  the  24th,  which  was  observed  on  the  New- 
Kngland  coast,  and  from  the  upper  jNIississippi 
to  Washington  Territory.  Auroras  are  also 
reported  on  the  1st,  4th.  5th.  13th,  25th.  27th, 
and  28th.  Prof.  D.  P.  Todd  of  Amherst  re- 
ports sunspots  most  numerous  on  the  12lh  and 
13th,  and  least  on  the  23d  and  24th.  Unusual 
earthquake-shucks  were  experienced  on  the 
4th  in  Illinois,  Michigan,  New  Hampshire,  and 
Maine.  It  would  seem,  that,  at  the  same  lime, 
shocks  were  felt  in  Agram  (Hungary)  and 
Madrid  (Spain),  as  cabled  to  the  New- York 
Herald.  On  the  27lh  another  notable  ^nhock 
was  felt  in  Connecticut,  Rhode  Island,  and 
Massachusetts. 


THE  LAW  OF  NUCLEAR  DISPLACE- 
MENT, AND  ITS  SIGNIFICANCE  IN 
EMBRYOLOGY. 

DiiKi>x;  his  investigations  upon  the  develop- 
ment of  lishes,  mollusks,  and  arthropods,  the 
writer's  attention  hivs  been  drawn  to  the  physio- 
logical relations  of  the  food-yelk,  and  the  germi- 
nal matter  of  the  ova  of  these  forms.     A  more 
thorough  study  of  the  relations  of  the  two  prin- 
cipal nmterials  of  the  ova  of  various   forms 
has  led  him  to  the  conclusion  th.il  there  is   a 
general  law  which  lai"gely,  if  not  entirely,  deter- 
mines the  mmle  of  cleavage  apparent  in  various 
embryological  types.    Approximations  towards 
.  a  general  statement  of  the  law  have  been  made 
I  by  Von  Baer,  Ilneckel.  Balfour,  Whitman,  and 
[Mark.     My  only  object  is  to  present  what  I 
r believe  to  bo  some  new  evidence,  and  to  extend 
the  8(.-opc  of  what  ap^iears  to  be  an  important 
gcneraliz.ition. 
There  are  only  two  clearly  marked  iypea  of 


ova.  These  are,  first,  the  holoblastic  or  evenly 
segmenting,  and,  secondly,  the  meroblastic  or 
unevenly  segmenting.  The  so-called  centro- 
lecithal  type  is  found  almost  altogether  amongst 
the  arthropo<^ls,  and  seems  to  be  in  a  great 
mejisuro  characteristic  of  them  ;  but,  upon  close 
examination  and  comparison,  I  Lielieve  it  will 
be  found  that  this  mode  of  segmentation  is  not 
so  widely-  ditferent  iVom  that  met  with  in  the 
ordinary  meroblastic  ovum.  Whatever  may  be 
the  opinion  with  regard  to  the  claims  for  the 
recognition  of  two  or  three  types  of  segmenta- 
tion, there  can  be  but  two  forms  of  ova  discrimi- 
nated in  the  animal  kingdom  ;  viz.,  those  with, 
and  those  without,  a  food-yelk.  Those  without 
food-yelk  may  be  called  homoplastic;  that  is, 
they  are  com|X)8ed  of  but  one  kind  of  plasma, 
all  of  which  is  germinal.  The  first  segmenta- 
tion-nucleus is  central  in  position  after  fertili- 
zation, so  that  the  first  cleavage  divides  the 
ovum  into  two  equal  segmentation-spheres. 
The  result  of  further  segmentation  is  to  divide 
the  total  germinal  mass  into  tolerably  even- 
sized  spheres.  The  other  type,  opposed  to 
the  foregoing,  may  be  called  the  heteroplastic. 
by  which  it  is  intended  to  signify  that  two  or 
more  proleids  ma}"  enter  into  the  composition 
of  the  egg,  besides  oils  in  the  form  of  drops. 
At  the  time  of  maturation  and  impregnation 
the  nucleus  is  displaced  from  its  original  cen- 
tral position  to  a  remarkable  extent;  in  fact, 
it  may  be  so  displaced,  as  comp.ired  with  its 
position  in  ver^'  young  eggs,  as  to  appear  as  if 
it  were  altogether  superficial  or  parietal ;  as  in 
the  large  ova  of  fishes,  reptiles,  and  birds. 
This  parietal  position  of  the  first  segmentation- 
nucleus  is  not  its  original  one,  as  an  investiga- 
tion of  the  developing  ovules  in  the  ovaries  of 
these  forms  will  show  ;  but,  even  long  before 
the  first  segmentation-nucleus  is  formed  by 
the  fusion  of  the  male  ancl  female  pronuclei, 
we  actually  find,  thai  in  some  cases  the  ger- 
minative  vesicle  has  migrated  from  the  centre 
of  the  ovum,  towards  the  periphery,  without 
having  siilTered  fuiy  marked  change  in  size. 

To  what  cause  is  this  i>ernianent  displace- 
ment of  the  egg-nucleus  due?  We  find  it  to 
occur  only  in  those  ova  in  which  we  may  detect 
two  sorts  of  pl.Hsma,  or  in  those  with  germinal 
matter  to  which  a  second  or  passive  quantity  of 
matter  has  been  added  during  the  intra-ovarian 
growth  of  the  egg.  The  adiied  material  may 
be  in  the  form  of  a  clearly  defined  yelk,  or  it 
may  make  its  presence  manifest  only  afU-r  th« 
beginning  of  segmentation,  by  aggregating  at 
one  pole  or  centrally  as  a  less  homogeneous, 
more  granular  mass  than  the  portion  direi^tly 
involve<l  in  the  process  of  segmentation.     The 
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germinal  mnttcr,  protoplnsm  of  tho  egg.  is  the 
seir-motile  part.  The  yell<  or  deiitoplasni,  on 
the  other  hand,  is  often  comixtscd  of  sphoriiioa. 
grnniiles,  plates,  orovnl  bofliea,  and  is  ronvert- 
ed  by  metabolic  processes  into  the  first  dnring 
the  later  stages  of  development.  The  first  is 
the  potenti.il  part  of  the  egg  :  the  latter  is  the 
passive  and  nutritive.  Wherever  the  yelk  is 
greatly  in  excess  of  the  germinal  matter,  the 
embryo  is  often  far  developed,  as  regards  mor- 
phological details,  before  the  deuloplasm  is 
ne.irly  all  absorbed,  its  linnl  absorption  being 
accomplished  largely  through  the  intermedia- 
tion of  the  vascular  system  of  the  embryo  ;  as 
in  the  ova  of  lishes,  birds,  and  reptiles.  Tho 
greater  the  mass  of  tho  yelk  in  proportion  to 
the  bulk  of  the  germ,  the  more  extensive  is  the 
permanent  displacement  of  the  nucleus  from  its 
original  central  position  as  observed  in  the 
young  ovicell.  The  displacement  of  the  nu- 
cleus, or  germinative  vesicle,  would  then  ap- 
pear to  be  due  to  the  development  of  the  yelk 
as  a  deposit  of  material  of  a  lower  grade  of 
differentiation  than  the  germinal  protoplnsm  in 
the  central  part  of  the  egg,  as  in  mcroblastic 
and  centrolecithal  ova,  from  the  central  portion 
of  which  the  nucleus  has  been  repelled,  and 
taken  up  into  the  germinal  matter. 

In  the  eggs  of  osseous  fishes  it  is  certain 
that  the  protoplasm,  or  germinal  matter,  is  ar- 
ranged on  the  outiiide  of  the  yelk,  or  deuto- 
plasm,  in  some  cases,  or  sends  down  [irocesses 
or  a  meshwork  into  the  latter,  prior  to  the 
time  of  the  formation  of  the  germinal  disk  ; 
so  that  the  teleostean  ovum  actually  passes 
through  a  centrolecithal  stage.  In  birds  and 
reptiles,  this  probably  occurs  during  late  in- 
tra-ovarian  development,  as  impregnation  must 
occur  before  encapsulation  in  the  shell,  which 
is  formed  in  the  oviduct  after  the  albumen,  or 
'  white,'  has  been  adiled.  Every  grade  of  pro- 
portion, from  a  very  small  quantity  of  ileuto- 
plasrn  up  to  an  excessive  amount  as  compared 
with  the  germinal  protoplasm,  may  occur ;  so 
that  no  sharp  line  of  demarcation  exists  l»e- 
tweon  truly  holobla.stic  and  trul}'  mcroblastic 
ova.  Tho  degree  of  inequality  in  the  seg- 
mentation is  therefore,  generally  speaking, 
dependent  upon  the  amount  of  deutoplasm,  or 
food-yelk,  which  is  present,  and  the  degree  to 
which  the  germinative  vesicle  has  been  per- 
manently displaced  from  its  central  position. 
This  is,  however,  qualified  by  certain  second- 
ary modifications,  to  l^e  discussed  at  the  end  of 
this  paper. 

This  principle  accounts  for  all  the  forms  of 
unequal  segmentation,  even  including  the  cen- 
trolecithal, where  tho  peripheral  segmentation 


of  the  germinal  matter  ultimately  disphiys  tho 
working  of  the  same  principle  of  tho  rc[)ul.'sioa_ 
of  the  nuclei  froju  the  deutoplaam,  and  the 
attraction  for  the  outer  protoplasmic  sognier 
ing    stratum.      It,  however,    explains    ma 
beautifully  what  it  is  that  determines  tho  <1| 
grec  of  inequality  between  the  first  segment 
tion-spheres  of  all  truly  meroWaslic  ova. 
is   therefore  of  fundamental  iniportnnc*  Ini 
scheme  of  the  primary  laws  of  segmentation. 

The  expulsion  of  the  germinative  vcsic 
from  the  centre  of  an  evenly  segmenting  ej 
to  develop  tho  ]iolar  colls,  is  not  to  lie  coi  _ 
founded  with  the  movement  of  tho  nucleus 
towards  the  periphery  of  the  ovum  while  still 
in  its  follicle,  in  the  largc-yelked  ineroblastic 
type.  Tiie  distinction  between  these  two 
cases,  I  believe  to  be  fundamental.  In  the 
ovum  of  Ostrea,  Unio,  Mya,  etc.,  the  nucleus 
at  the  time  of  the  emission  of  the  egg  is  still 
approxiraatelj-  central  in  position,  althoug 
the  ova  are  slightlj'  meroblastic  ;  while  in  Lop 
dosteus,  for  example,  the  nucleus  of  the  near! 
mature  ovarian  ovum  is  actually  peripheral,  bl{ 
has  not  ^-et  been  broken  up,  or  lost  its  fori 
Moreover,  in  the  holoblaslic  type,  the  nucleu^ 
after  its  metamorphosis  and  conversion,  in  pari 
into  the  first  segmentation-nucleus,  is  agafl 
repelled  towards  the  centre  of  the  egg,  —  n  phe- 
nomenon which  docs  not  occur  in  any  meroblas- 
tic ovum  with  a  germ-disk  of  relatively  small 
dimensions,  lying  upona  disproportioually  lara 
yelk.  This  is  a  vital  distinction,  and  on 
which,  as  far  as  I  am  aware,  has  not  been  i| 
sistcd  upon  in  tho  discussion  of  nuclear  niov 
nients.  A  few  ilhislrnlive  diagrams  from  til 
actual  subjects  will  make  my  meaning  much 
clearer. 

Fig.  I  represents  an  ovicell  from  the  oval 

of  the  common  eel,  enlarged  ninety-six  times 
to  show  the  nucleus  (n)  in  a  nearly  central  i>o- 
sition,  wi(h  a  very  large  number  of  very  small 
globular  nucleoli  .idherent  to  its  widls.     Tb 
giuTounding  plasma  (j)-)-rf)  m.iy  be  taken 
represent  both  i)rotopiasm  and  deutoplasm,  b^ 
in  a  still  unditferentiated  state.     Fig.  3  is 
ovarian  ovum  of  the  bony  gar  (Lepidostcus  ( 
sous),  very  nearly  mature,  without  its  granulofl 
or  follicle  represented,  enlarged  seven  time 
The  nucleus  (71)  in  this  section  h.-is  approachc 
the  surface  of  the  egg,  and  is  almost  or  quit 
in  contact  with  an  almost  homogeneous  out 
proto|ilasmic  layer    (6)  just   within   tho  zonl 
radiala    (a).     Upon   examining   the  materil' 
contained  within  the  inner  edge  of  the   pr<j 
toplasmic  layer  {b),  wc  find  that  still  anothi 
dirtercntialion    of  the  egg-substance    linM  oc  ' 
curred  by  which  a  portion  (p)  on  either  s- 


of  the  nucleus  (n),  nnd  extending  nroiind  the 
c^g  as  a  thin  film,  hns  become  quite  ilifferent 
from  the  true  dentoplasm  (d),  which  consists 
of  coarse,  Ihitteneil,  ovoi(hil  bodies,  as  slmwn 
in  tig.  o  more  highly  mfiijnificd.  At  the  upper 
polo  of  tliL'  i-'gg,  iind  jiiBl  below  the  nucleus  (n) , 
lie  coarser  deutoplasm  uorpiiseles  or  globoids 
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j)idl3'  become  smaller ;  so  that  the  naeleus  is 
^vcsUkI  by  11  flisk  (p)  composed  of  very  fine 
unules,  which  is  in  ii  condition  intermcdiiitc 
Blwecn  that  of  the  external  protoplasm  layer 
>)  and  the  deutoplasm  or  yelk  (d).  In  very 
jmatnrc  ova  from  tlic  same  ovary  of  Lepidos- 
^us,  I  fin'l  Ihp  nucleus  in  a  central  (losition, 
9t  as  in  llie  oviccll  of  the  eel  represente<l  in 
t  ;  differing,  however,  in  details  of  its 
rncture,  containing,  as  it  does,  a  distinct 
Btwork  of  trabecular  fibres. 
TIjc  foregoing  facts  pretty  clearly  demon- 
rate  the  way  in  which  the  yelk  and  gerrn  are 
kflerentiated  in  a  morobla^tic  egg ;  namely, 
)y  a  gradual  separation  of  the  germinal  and 
deutoplasmic  portions  of  the  ovum,  the  first 
eeoming  concentralf<l  peripherally  ami  at  one 
ale  by  a  gradual  niclauiurphosis  of  the  deuto- 
jasm.  As  this  dilR-rcntiation  takes  place,  it 
Ippears  that  the  gi-rminutive  vesicle  is  repelled 
ft'om  its  original  r^critrnl  position,  as  shown  in 
figs.  1  and  ii,  and  that  it  never  ifturna  to  the 
centre  of  the  deutophisuiio  mass,  even  after  the 
polar  cells  have  been  extruded,  and  the  remain- 
ing ^Mjrtiun  has  been  converted  into  the  uucletis 
of  the  (Irst  cleavage.  In  this  last  reganl  the 
mcrobliLstie  ovum  is  in  most  striking  contrast 
with  the  hololilaslic.  Mr.  K.  L.  Mark'  appre- 
ciates this  when  he  remarks,  "  The  nucleus 
appears   ultimately  to   assume   a   position   of 
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equilibrium,  not  with  respect  to  the  wliolo 
mass  of  the  egg,  but  in  respect  to  its  active 
con.stituents.  Is  not,  then,  this  peculiarity 
ultimately,  though  indiii-ctly,  refcrnlile  to  the 
want  of  a  uniform  distribution  of  dentoplasm, 
—  to  the  polar  concentration  of  the  protoplasm, 
in  other  words?"  This  covers  the  ground; 
but  the  writer  is  inclined  to  believe  that  the 
deutoplasm  exercises  a  veritable  repulsive 
force  upon  the  nucleus,  .19  shown  in  the  egg 
of  lA'pidosteus.  nnd  that  in  this  way  only  can 
we  explain  the  failure  of  the  nucleus  to  return 
to  the  centre  of  the  nieroblastic  ovum  alter  its 
metamorphosis  attending  the  expulsion  of  the 
poKir  cells,  and  the  fusion  of  the  male  ami 
female  promiclei. 

The  displacement  of  the  nucleus  duo  to  its 
migration  during  the  matiinilion  of  the  egg  has 
a  profound  influence  upon  the  mode  of  develop- 
ment of  the  various  types,  as  already  urged  by 
Haeckel.  A  study  of  the  mode  in  whic^h  the 
germ  of  a  fish-ovum  is  developed  may  serve 
to  make  the  n.iture  of  this  influence  clearer. 
Fig.  2  represents  an  egg  of  an  osseous  fish  in 
diagmmmntic  outline,  without  its  membrane, 
in  three  phases  of  «iaturalion,  up  to  the  time 
of  germ  development,  which  may  take  place 
williout  thcinfluence  of  the  8|M'ruialozoon,  as 
shown  by  the  observations  of  Hansom,  Ilolf- 
maim,  nnd  myself.  In  the  first  phase  shown 
by  the  figure  the  protoplasm  (p)  may  surround 
the  dculopl.ism  (d),  or  it  m.iy  forn>  a  scarcely 
IMji-ceptibif  layer  on  the  8urfa(?o  of  the  egg  ; 
at  a  later  stage  this  protoplastn  has,  heape<i 
itself  u[)  at  one  pole  of  the  egg,  as  shown  by 
the  line  ;)/;  at  a  still  later  stage  the  germinal 
matter  has  aggregated  itself  into  a  bi«cuit- 
shapeil  germ-iuass,  the  outline  of  which  is 
shown  by  the  dotted  line  p  II.  The  process 
is  sometimes  quite  complex,  and  takes  as  much 
as  four  hours  for  its  completion,  as  in  the  cod's 
egg,  in  which,  as  in  most  fish  ova,  the  disk  is 
formed  after  the  emission  of  the  egg  from  the 
ovary.  In  other  types  a  distinct  meshwf)rk  of 
protoplasm.  <'ontinuous  with  the  external  layer, 
is  insinuated  iM'lweeu  large  yclk-mnsscs  {d),  as 
shown  in  fig.  4  at  t.  This  arrangement  seems 
to  Im'  the  typical  one  amongst  chiixjoids.  The 
pnwesa  of  germ-development  in  true  osseous 
fishes  is  therefore  essentially  similar  U)  that 
which  we  have  described  as  occurring  in  Lepi- 
dosteus. 

According  to  Hoffmann,  the  nucleus  of  Uie 
first  segmentation  is  not  the  one  nsuully  hith- 
erto rcgarderl  as  such,  which  is  conccrnetl  in 
the  division  of  the  germ-disk  {p)  into  two 
equal  blastomercs  or  cells,  but  its  axis  in  its 
spindle  stage  is  placed  in  a  lino  coinciding  with 
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the  axia  or  diarnett'i'  of  the  egg,  imd  not  nt 
right  unglcs  to  it.  This  is  shown  in  tlic  diti- 
grmn  (fig.  4),  in  which  the  first  segnicntation- 
nucieiis  liaH  lieen  metamorphosed  into  the 
cleavage  spindlu  {up),  witii  the  iipjMfr  end  em- 
bedded in  tlie  gerin-dislc  (p),  and  the  lower 
ond  embfddt'd  in  the  protoplasmic  layt-r  (p'). 
which  consists  ol"  tlie  protoplasmic,  mtittcv  not 
incorporated  into  the  germ,  and  lelt.  over  to 
cover  the  dentoplnsm  (rf).  (The  thickness  of 
the  l.i_ver(//)  has  lieen  exaggerated  in  the  fig- 
ure for  the  sake  of  clearness.)  When  the  spin- 
dle («p)  has  separated  eqiiatorially,  leaving  its 
upper  end  in  the  gemi  as  its  nucleus,  and  its 
lower  end  iu  the  protoplasmic  layer  covering 
the  yelk,  as  the  parent  of  the  free  nuclei  whicli 
jvftorwards  apijear  in  tiiat  layer,  we  may  say 
tlial  tile  true  first  scgnicnlation  has  occurred, 
which  has  separated  llie  deutoplasmic  or  yelk 
pole  of  the  egg  as  a  single  cell  from  tlie  germ- 
cell.  We  .see,  tiierefore,  that  the  amount  of 
deutoplasm  in  excess  of  the  germinal  matter 
actually  determines  tiie  plane  of  separation 
between  the  germ  juid  the  yelk.  We  can  also 
understand  how  such  an  arrangement  would 
cause  the  mode  of  development  to  be  mofliticd. 
The  meroblastic  and  centrolecithal  types  of 
ova,  on  account  of  the  prepondemnce  iu  bulk 
of  the  yelk-mass,  are  compelled  to  develop 
the  blastoderm  from  the  disk  Vjy  spreading,  or 
cpibole,  or  by  simnltanpous  superlicial  delam- 
ination,  and  cannot  i)e  directly  transformed 
into  a  hollow  iilastula,  as  in  a  holoblastic 
ovum. 

The  consequences  of  the  displacement  of  the 
nucleus  are  therefore  of  g^reat  significance  in 
embryology  ;  but  the  adaptations  resulting  from 
the  permanent  displacement  of  the  nucleus  of 
the  ovicell  during  its  development  do  not  end 
with  what  has  been  said  in  the  preceding  par- 
agraph. The  layer  p',  of  fig.  4,  acquires  an 
im]X)rtant  physiological  function  in  conjunction 
with  the  blood-vascular  system,  in  that  it  be- 
comes au  organ  for  breaking  down  and  elabo- 
rating the  yelk  into  blood-cells  in  fish  ova,  as 
shown  by  the  researches  of  Vogt.  Kuptfer. 
Gcnsch,  Holfmanu,  and  myself.  From  the 
remarkable  similarity  of  the  mode  of  develop- 
ment of  the  eggs  of  eliismobranchs.  reptiles, 
and  birds,  to  that  of  the  osseous  fishes.  —  in  re- 
spect to  the  mode  of  germ-formation,  spreading 
of  the  blastoflerm,  and  the  development  of  free 
nuclei,  in  the  former  and  latter  types  at  least, — 
I  should  not  he  surprised  if  it  would  lie  yet 
determined  tiiat  such  a  structure  exi.sts  in  the 
ova  of  all  of  them. 

The  occurrence  of  free  nuclei,  under  the 
blastotlerm  of  the  ova  of  Loligo,  Sopia,  and 


()ctopus,  embedded  in  the  yelk,  as  found  by 
Lankcstcr ;  in  arthropods  by  different  ob- 
servers ;  in  those  of  osseous  fishes  by  Kupffor, 
Gt'itte,  Oellachor,  Ills,  Klein,  Ziegler,  Genscb, 
HofiTmann,  Kauber,  and  myself:  in  the  ova  of 
sliarks  by  Balfour  and  Schultz ;  in  those  of 
l»irds  by  Gotte,  Rauber,  and  Balfour, — is 
strongly  in  favor  of  the  doctrine  that  tliej'  have 
a  similar  function  throughout  all  of  these  vari- 
ous forms.  Their  origin  is,  doubtless,  not 
spontaneous,  as  has  been  believed  by  some ; 
but,  like  the  nuclei  of  the  blasto<lerm  itself,  they 
have  been  primarily  derived  from  the  first  seg- 
mentation-nucleus. In  Clcpsine,  according  to 
Whitman,  it  appears  that  they  enter  into 
the  formation  of  the  hypoblast. 

Furthermore,  it  is  probable  that  the  develop- 
ment of  the  germ  is  actually  to  be  viewed  as 
a  process  of  growth. — concentration  of  the 
germinal  matter  at  the  animal  pole  in  virtue 
of  its  own  power  of  movement.  Finally,  I 
would  regard  the  deutoi)lasm  as  so  much  stored 
material,  which  — just  as  the  fat  globules  in  a  fat 
cell  have  pushed  the  nucleus  to  the  peripliery, 
or  as  the  accumulating  fluids  iu  the  chorda  cells, 
or  as  the  enlarging  sap-cavity  in  a  plant-cell  — 
has  displaced  the  nucleus,  and  made  it  assume 
a  parietal  position.  In  evidence  of  this,  I 
would  cite  the  oval,  flattened  globoids  of  the 
deutoplasm  of  Lepidostous  (ichthine  of  Valen- 
ciennes'and  Frt^my)  as  analogous  to  the  stored 
proteids  in  many  plant-cells.  The  frequent 
considerable  displacement  of  the  nucleus  from 
the  centre  of  the  body  in  Amoeba,  on  account 
of  the  presence  of  great  numbers  of  food-vac- 
uoles  in  the  endosarc,  seems  to  be  a  phenome- 
non of  a  similar  nature. 

The  Tather  anomalous  segmentation  of  the 
eggs  of  the  frog,  lamprey,  and  Clepsine'  roust 
be  noticed  here,  as  they  would  appear  to  form 
an  exception  to  the  principle  for  which  we  have 
contended  in  truly  meroblastic  ova;  viz.,  the 
final  dissociation  of  germinal  and  deutoplasmic 
matter  at  the  time  of  the  first  cleavage,  which 
divides  the  whole  egg  into  two  ne.irly  equal 
blastomeres.  Immediately  or  very  soon  after 
the  first  cleavage,  the  segmentation  again 
liecomes  unequal,  in  that  smaller  blastomeres 
are  formed  at  the  pole  whei'c  the  polar  cells  have 
been,  or  may  be  sup|)03ed  to  have  been,  cx- 
trudeil.  In  this  way,  it  results  that  a  certain 
mass  of  cells  at  the  germinal  i)0le  of  the  ovum 
divide  much  more  rapidly  than  those  containing 
more  deutoplasm  at  the  opfxisite  pole.  Now, 
it  is  singular  that  in  these  types  wo  actually 
have  an  approximation  towards  the  develop- 

<  Wliltmnn,  Krabryology  of  Clejiilne. .—  ( Quitrt.  JaitrH.  mitr. 
K.,  July,  HITS.) 
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mcnt  of  II  binsttxionn  in  the  more  rapid  di%'i8ic>ii 
of  tljc  germtiml  cells  at  the  nnim.-il  polo  of  the 
egg ;  81)  thill  Ihc  coarser  yelk-cells  hoooiuo  iu- 
cliHled  l)y  the  blasloilorni,  by  opibolo,  just  as 
in  the  typical  meroblaslic  ovum.  The  Kcgrcga- 
tion  of  the  protoplasmic  and  dciiioplasniic 
matter,  therefore,  occurs  after  the  first  cleavage 
in  Iheso  t^vpes ;  in  fact,  manifests  itself  alter 
the  firBt  and  second  cleavages  in  Clepsine  and 
Rana.  It  is  important  to  note,  however,  that 
in  the  vicinity  where  the  polar  cells  have  been 
extruded,  the  embryonic  or  germinal  ililferon- 
tintiou  tirst  begins  to  show  itself,  and  that  this 
is  not  improbably  due  to  the  lingering  inlluence 
of  the  original  polar  displacement  of  the  egg- 
DHcleus  at  the  time  of  maturation  and  impreg- 
nation. While  tlie  germinal  vesicle,  or  rather 
what  represents  it,  Hctually  returns  to  the 
centre  of  the  ileutoplasm-laden  ovum  in  these 
forms,  roav  it  not  be  that  a  jiath  of  germinal 
matter  has  remained  over  in  the  track  of  its 
original  outward  passage,  through  which  it 
could  return  to  undergo  the  first  cleavage, 
shortly  after  which  its  segments  were  again 
repwUed  towards  the  germinal  |K>le? 

The  mode  of  evolution  of  the  yelk  is  of  great 
interest,  and  doubtless  occurred  through  the 
working  of  natural  selection.  It  is  evidently 
adaptive  in  character;  and  the  necessity  for  ita 
presence  as  an  apj^endage  of  the  egg  grew  out 
of  the  exigencies  of  the  struggle  for  existence. 
The  lower,  hollow  vegetative  cell  of  a  raero- 
blastic  egg,  such  as  shown  in  fig.  4.  is,  to  all 
intents  and  puriKises,  comparable  to  a  fat  cell, 
or  to  an  endosperm  cell  of  a  seed  containing 
stored  reserve  material,  which  may  be,  for  the 
moat  part,  in  an  absolutely  non-contractile  or 
static  condition,  like  the  oval  globoiils  of  the 
egg  of  Lcpidosteus.  Juun  A.  Rydek. 


BA  L  TIMOR E  S  URFA  CE- GEOL OG  Y. 

Thk  *  Geology  of  the  surface-features  of  the  Balti- 
more »n>a,' '  by  P.  R.  Ulilcr,  \>e&n  evlilent  raorks  of 
the  author's  unfaniiliarily  with  bis  subject.  No  proof 
ia  offered  in  support  of  a  nunil>er  of  ussertlous  coii- 
ceniing  the  age  and  the  physical  changes  of  the  llaitl- 
more  strata.  After  mentioning  several  rocks,  which 
are  referred,  apppniitly  without  any  evirlence,  to  the 
Laarentian  and  archaean  ep<x'h»  respectively,  wo  are 
told,  that,  "  during  the  Jurasxic  period,  tliese  ar- 
chaean upfolds  seem  to  have  attained  their  maximum 
development."  Not  a  particle  of  evidence  is  offered 
tn  support  of  this  assertion,  which,  we  think,  would 

need  very  stroi:  ■  ■ '  'ndecd;  and  we  are  surprised 

St  the  facility  ii  the  author  handles  '  wide- 

spreading,   will  ,  iratively   local   changes,'   for 

inetamorphlc  purposes.     We  also  fail  to  see  how  the 
'  abundance  of  hornblendic  and  pyroxene  rocks  is  a 
"restricted  elenient  In  the  structure  of  the  Baltimore 
rocks,  which  serves  to  give  them  character,  and  to 

•  Jolins  nn|ikliu  unlv.  clrc.  jrifbruarjr,  IMS. 


separate  them  btondly  from  members  of  the  series 
found  in  other  parts  of  eastern  North  America."  Wo 
were  not  before  aware  that  a  prevalence  of  s)ich  rocks 
was  conllned  to  the  vicinity  of  Baltimore. 

Leaving  the  azoic  rocks,  the  author  reaches  wlmt 
be  calls  the  Jurassic  period,  and  says  th.tt  only  tli>' 

upper  member  of  thi>i  ■. — of  i-eptiles,  the  '  W':il 

den,'  remains  within  hire  area.     The   i  m;^ 

lish  Wi'aldeii  is  consi  .  i  .uropean  geologist  ^  :i< 

the  equivalent  of  the  murine  Neocomian  of  the  con- 
tinent, the  lowest  member  of  the  cretaceous.  More- 
over, the  Wealdon  Is  a  fresh  and  brackish  water 
formation,  considered  to  be  the  local  deposit  at  the 
mouth  of  a  large  river;  an<l,  as  shown  by  Mr.'  Judd,' 
the  actual  marine  representative  of  the  continental 
Neocomiau  occurs  at  the  south  end  of  Filey  B.'\y,  In 
Vorkihire.  Sir  A.  C.  Kamsay,  although  deacriblni; 
the  I'urbeek  and  Wealden  as  a  special  local  fresh- 
water formation,  does  not  hesitate  to  consider  the 
Wealden  as  the  equivalent  of  the  Neocomian.  The 
preceding  facts  will  show  that  it  is  dlRlcult  to  sec  why 
Mr.  Uhler  uses  the  term  '  Wealden '  In  connection 
with  the  .Turasslc  period,  or  why,  if  the  Baltimore 
strata  are  the  equivalents  of  the  local  fresh-water  cre- 
taceous deposit  of  Kngland,  he  speaks  of  them  as  of 
.lurassic  age. 

Mr.  Uhler.  also  says  that  In  the  upper  Jurassic  the 
flora  has  made  a  step  in  advance,  gymnospemis  taking 
the  place  of  the  old  catamites  and  their  relatives. 
But  this  step  in  advance  was  made  already  in  the 
triassic  keuper,  where  cycadites  and  gymnospemis 
make  their  appearance.  The  Wealden  flora  belongs 
to  that  degree  of  development  of  the  vegetable  king- 
dom which  begins  with  the  Ulietic,  and  ends  with 
the  lower  cretaceous.  This  flora  does  not  completely 
change  till  we  reach  the  lower  Quadersaudstelu,  or 
upper  greensand,  where  dicotyledons  make  iheir  a|>- 
pearance;  so  that,  judging  on  the  evidence  of  flora 
alone,  we  should  have  to  place  the  Gault  or  lower 
greeusand  also  lu  the  Jurassic' 

At  the  close  of  this  Wealden  (?)  period,  Mr.  Uhler 
makes  the  climate  colder,  and  brings  great  masses  of 
ice  to  (ear  things  to  pieces,  but  gives  ao  evidence  in 
sui)port  even  of  this  assertion. 


RAINFALL  OF  UBERABA,  PROVINCE  OF 
MINAS  GERAES,   BRAZIL. 

The  following  observations  on  the  rainfall  of  the 
city  of  Ubcraba,  by  Friar  Germano,  are  interesting 
as  being,  so  far  as  known,  the  first  that  have  ever 
been  made  in  the  great  interior  Parana  b.isin;  those 
hitherto  published  being  cither  for  the  coast-towns 
and  the  maritime  range  of  mountains,  or,  if  actually 
within  the  interior  b:isins,  too  near  the  margin  to 
represent  accurately  the  rainfall  of  the  interior. 

Uberaba  is  situated  about  3IX)  miles  from  the  coast, 
in  latitudf  10°  44'  30"  S..  on  the  elevated  grassy  plains 
between  the  Parand  and  its  great  tributary  the  Rio 
Grande.  Its  position  as  regards  the  maritime  range 
and  the  Parana-Paraguay  ba.sin  —  the  South-American 
homologue  of  the  Mississippi  valley  —  may  be  com- 
pared with  that  of  Cincinnati,  or,  l>etter,  some  of  the 
Ohio  towns  on  or  near  the  divide  between  the  Gr^ut 
Lakes  and  the  Ohio  Kiver.  It  is  at  an  elevation  of  V*> 
metres  aljove  the  level  of  the  sea,  accortling  to  the 
determination  of  Kriar  Germano. 

The  material  is  not  at  hand  for  an  accurate  com- 
parison of  its  rainfall  with  that  of  other  points  where 
observations  have  been  recorded.     It  is,  however,  not 

I  Uumrt.  Joum.  (col.  aoe.  f.onil.,  xxlv.  31fl. 
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very  different  from  that  of  Rio  ile  Janeiro  (one  of  the 
nearest  coMst-lowns  wliere  observBllons  have  been 
made)  and  that  of  Sabnrfi  (som«  250  miles  to  tlie  ea^it- 
wanl,  near  tlic  weslorii  margin  of  the  mountainous 
area  of  eivstern  Brazil),  ami  is  somewhat  ereater  than 
that  of  SSo  Paulo  (situated  3.')  miles  from  the  sea,  be- 
hind the  firat  ridge  of  the  Qiarilime  rang«). 


lUO. 

1B81      ■ 

ISfJ. 

wimm. 

iDObM. 

lUlllm. 

iDche*. 

Ullllm. 

lDCh». 

Janimry     . 

sflo 

U.8 

386 

IIJ 

380 

11 

K«brii»ry  . 

833 

1«.l 

W 

8.» 

40» 

16.0 

Uarcb    .    . 

IM 

4.3 

U8 

ft.4 

180 

7.1 

April     .    . 

181 

:.i 

27 

1.1 

130 

4.7 

May  .     .     . 

1» 

O.T 

19 

0.6 

80 

3.4 

Jiirii' .    .    . 

a 

0.1 

» 

0.1 

70 

3.8 

July  .     .     . 

u 

o.« 

4 

O.K 

38 

1 

Auffuit  .     , 

3 

0.1 

« 

0,1 

80 

8.1 

Sfptvmbor, 

TO 

>.s 

u 

O.t 

»7 

8.8 

Oclnber 

100 

i.» 

101 

4 

130 

47 

Novemlior, 

31* 

10.8 

14-i 

».« 

100 

Il.« 

DocoiiibiT  . 

21» 

8.« 

290 

11.4 

13* 

4.« 

Tbtal.    . 

i-n.rro 

l».7 

lm.2M 

4B.3 

im.ota 

■■'-■.  -J 

NoTK.  —  In  redaclng  to  inches,  bunUrtMltha  have  be«n  dUn'- 
■M4i<d, 

Orviw.k  a.  Dkrbt. 


LETTERS   TO   THE  EDITOR. 

[  OorrfitpoHtUnt*  art  r*qHtttfd  to  bt  at  bri^  at  po$HbU*    Tht 
wriUr'M  nam*  t$  (n  all  ca9f-^  rtquirtd  iu  pronfnt/ffOod/aitA.] 

Pairing  of  the  first-born. 

In  Science  nf  Manii  lil.  p.  107.  Charles  S.  Minot 
estimates  the  chanee  of  the  first-born  mnio  pairing 
with  the  first-born  female,  where  then'  are  ten  birds 
of  each  se.t  to  pair,  ai  one  to  one  hundred.  It  is  easy 
to  see  that  the  first-born  male  mu«t  pair  with  one  of 
tlic  ten  females:  he  is,  therefore,  as  likely  to  pair 
with  the  first- bom  fennile  as  with  any  other  one;  and 
hence  the  chance  that  the  first-born  male  will  pair 
with  the  first-born  female  is  as  one  to  ten.  Instead  of 
as  one  to  OTIC  hundred.  J.  E.   IIg.miuick.h. 

Dm  Molnn,  March  27.  188:i. 

Thermal  belts  of  North  Carolina. 

The  abstract  of  I'rof.  J.  W.  Chiclsering's  paper  on 
the  above  topic  (Scienck,  p.  147)  has  sujDjested  to 
me  the  propriety  of  putting  on  record  the  results  of 
observations  made  by  nu!  many  years  ago,  on  the 
'froslless  zones  '  of  the  flunks  of  the  mountain  spurs 
adjacent  to  the  valleys  in  the  Blue  Kidije.  My  obser- 
vations were  made  at  Flat  Rock,  near  Hendersonville, 
Henderson  County,  N.C., — a  well-watered,  fertile, 
niountain-plateau-like  volley,  which  is  about  2,2CMl 
feet  above  the  sea- level. 

My  own  observations,  and  the  information  elicited 
from  re,«ident<,  ceem  to  indicate  the  following  facts, 
which,  if  verified  in  other  places,  may  have  a  be.iring 
on  the  pliysical  cause*  which  give  origin  to  the  '  frost- 
less  loiies';  viz.,  the  zones  in  question  are  nut  ex- 
empt from  frost  durluK  the  whole  of  the  cold  season: 
in  fact,  ilurinc:  the  winter,  the  ground  in  these  belts 
is  frc<]uently  frozen  to  n  considerable  depth;  but 
during  the  <.prini;  months  they  are  con^iticuously  and 
uniformly  fro.>.tleH».  They  cuhiirUle  with  the  noc- 
turnal and  morning  ' fog-belts'  of  the  spring  months. 
The  uniform  presence  of  these  white,  circumscribed 
belts  of  fog  fin  the  flanks  of  the  niotuitain  tipurs. 
during  the  early  morning  hours,  imparts  a  striking 


feature  to  the  scenery  of  these  valleys.  When  illu- 
minated by  the  bright  morning  suu,  they  appear  like 
girdles  of  eolton-wool  of  moilerate  width,  eneir 
the  peaks  at  the  height  of  200  or  .TOO  feet  abo> 
adjacent  valleys;  and  their  cumulus-like  whitt- 1,.  ^:-, 
contrasted  with  the  vcniure  above  and  below  them. 
Is  no  less  striking  than  it  is  beautiful. 

The  latter  circumstance  seems  to  furnish  an  expla- 
nation of  the  physical  cause  of  the  so-called  '  thermal 
belt;'  for  the  constant  fogs  at  night  and  In  the  morn- 
ing not  only  prevent  refrigeration  by  obslructing  ter- 
restrial radiation,  but,  iluring  the  condensation  of 
vapor  in  the  process  of  fog-formation,  there  must  lie 
developed  an  enormous  amount  of  heat  just  at  this 
zone.  Why  this  conden.sation  of  aqueous  vapor 
should  be  so  persistently  restricted  to  a  belt  of  only 
a  few  hundred  feet  in  vertical  thickness,  is  a  question 
much  more  difficult  to  answer. 

The  tiliservations  of  intelligent  n'sidents  of  the 
mountain  valleys,  In  the  southern  divisions  of  the  Ap- 
palachian chain  will  doubtless  verify  or  disprove 
the  general  ci'inciileiice  of  the  '  frostlcss  zone'  with 
the  'fog-belt;'  and  this  Is  the  point  which  some 
of  the  readers  of  Sciknck  may  be  able  to  settle. 

John  LbContb. 

Kcrkclcy.  Col.,  Marcb  '.'7,  ISSa. 

Flight  of  the  flying-fish. 

A  note  in  St'iiCNCK  of  March  23,  conceniing  the 
flight  of  the  fiying-flsh,  Icutis  me  to  offer  the  re^ulLi 
of  my  own  observations.  During  a  p(uis.ige  through 
the  Iiulluu  Ocean  in  l.'^SO,  I  had  so  numerous  and 
excellent  opportunities  for  observing  the  movements 
of  llying-flsh  in  all  kinds  of  weather,  that  I  deter- 
mined to  discover,  if  possible,  whether  or  not  the 
wltii;.<!  were  of  material  aid  in  flight,  beyond  a  mere 
buoyant  action.  In  many  cases  the  fish  would  c^m- 
tiiiue  its  (light  for  a  surprisingly  long  period,  some- 
times in  (he  face  of  the  wind.  Again,  the  dlreeiiiui 
of  flight  would  be  changed  in  such  a  way  as  to  render 
it  improbable  that  the  wind  was  the  cause.  Wlien  an 
object  Is  passing  over  a  rapidly  changing  surface,  it 
is  very  ea.«y  to  imagine  it  to  rise  or  fall  in  unison  with 
the  latter;  but  so  frequently  did  1  notice  a  fish  clear 
advancing  wjives,  that  I  finally  was  forced  to  believe 
them  to  have  the  power  of  controlling  their  flight.  I 
frequently  called  upon  other  passengers  to  confirm 
my  own  observations,  with  which  their  testimony  was 
In  general  harmony.  I  may  say,  therefore,  that  I 
finally  reached  the  same  conclusions  as  those  )ire- 
sented  by  Mr.  Kneeland.  U.  V.  Pe.vHallow. 

Mounlulnvillo.  N.Y.,  Morcb  2»,  1883. 


THE  NATURAL   HISTORY  OF  OHIO. 

Report  of  the  f/cnlnt/ical  surcei/  nf  Ohio.  Vol.  iv, 
Ziiiiliiijii  and  hiiinni/.  Pari  i.  Zoiiloi/i/.  Pub- 
lished by  authority  of  the  legislature  of  Ohio. 
Columbus,  Slalt,  1882.     8  +  102P  p.     8°. 

This  long-lookcd-for  volnino  hns  appeared, 
and,  iiotwitlislanding  its  size,  inciiidps  only 
the  vortobratfs  of  the  state,  J)r.  Newboirv,  the 
head  of  the  survey',  bulds  out  some  hope  of  a 
future  vohimt!  on  the  iuvcftelinites  and  on  the 
botany  of  the  Btate  ;  but  tlif  dilllt'ully  esperi- 
enced  in  securing  further  npproprialioiis  for 
the  publicatiou  of  the  fossil  remains  leaves 
their  appearance  rallier  doubtful. 

Thf  imrl   devoted  to  the   tuiimnuils  i  :i  linn- 
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dred  and  oighty-five  pages),  Tiy  A.  W.  Bray- 
ton,  m  lai'goiy  a  coinpihUiun.  sis  tlic  niitlior 
states  in  his  prcliicc  ;  but  it  contninw  a  consid- 
erable niimbvr  of  notes  upon  tlie  habits  of 
various  sixjcies,  the  dates  of  extinction,  etc., 
which  tire  original  and  valuable.  Keys  are 
given  for  the  fauiiliusand  genera  discussed,  e~.\- 
oept  in  the  case  of  the  Muridae  and  a  few  other 
groups.  Forty-nine  eijccies  are  enumerated, 
which  are  distributed  as  follows :  C'arnivora. 
16;  Ungulata,  3  ;  Cheiroptera,  o  ;  Inscctivora, 
8  ;  Kodentia,  20 ;  Marsupialia,  1 .  Of  these. 
the  following  species  are,  or  are  sui)posed  to 
be,  now  extinct  in  Ohio:  the  puma  (Felis  cou- 
color),  the  lynx  (Lynx  canadensis),  the  pine 
marten  (Miislela  anicrieana),  the  wolverine 
(Gulo  luscus),  the  budgfr(Tuxidea  aoierieaaa), 
the  wapiti  (Cervus  canadensis),  the  beaver 
(Castor  fiber),  and  the  bison  (Uison  ameri- 
oana). 

The  i)aiM.'r  may,  perhaps,  be  crilieise<l  as  not 
containing  sulllcient  information  regarding  the 
distribution  of  species  within  the  stale,  nor 
upon  such  topics  as  food,  local  variation,  and 
sinular  topics,  showing  a  lack  of  direct  obser- 
vation upon  Ohio  specimens. 

Dr.  Whcaton's  welcome  report  on  the  binls 
covers  four  hundred  and  forty-two  [jogcs.  Its 
introductory  chapter  treats  of  the  physical 
geography  of  Ohio,  and  some  peculiarities  of 
its  climate ;  of  latitudinal  vanatiou  in  birds ; 
of  the  general  characteristics  and  ntllnities  of 
the  class  Aves:  and  of  the  arrangement  and 
definition  of  the  onlers  of  North-American 
binls.  Most  of  this  mutter  is  compiled  from 
high  authorities  on  the  suveral  subjects. 

In  the  uuiin  body  of  the  work,  also,  tlie 
technical  nialtor  is  chielly  taken  at  second- 
band.  The  keys  to  the  genera  are  from  Dr. 
Jordan's  Manual  of  the  vertebrates  of  the 
northern  United  .Siutes  ;  the  definitions  of  the 
higher  groups  and  the  descriptions  of  species, 
*  almost  without  exception  or  alteration,'  from 
Dr.  Coucs'  Key  to  North  American  birds ; 
atid  the  nomenclature  from  Dr.  Coues'  Check- 
list of  187-1,  '  with  such  modifications  as 
ctianges  made  since  its  |)ublication  require.' 
The  name  of  each  species  is  followed  by 
'  references  to  all  writers,  whether  general  or 
locjd,  who  have  mentioned  that  s|)ecie8  as 
Uhioan  ; '  and.  in  addition,  the  general  .synony- 
my of  the  8))pcies  is  given  with  siillicient 
fulness  to  '  enable  changes  in  the  nomenclature 
to  bo  traced.'  There  is  an  appendix,  also, 
which  includes  a  Check-list  of  Ohio  birds,  with 
the  dates  of  their  appearance  and  diaappcar- 
nncc,  as  observed  in  the  vicinity  of  Columbus  ; 
H  list  of  the  birds  wliicli  have  been  seen  in  the 


author's  garden,  in  the  heart  of  that  city ;  a 
bibliograijhy  of  t)hio  ornithology  ;  an  essay  on 
the  relation  between  latitude  and  the  pattern 
of  coloration  in  Ohio  bii-ds  :  and  n  glossary  of 
such  scientific  terms  as  require  deliuition. 

These  technical  matters  have  evidently  been 
treated  with  care,  and,  in  the  main,  wisely  ; 
but  it  is  to  .the  biographical  jwrtion  of  the 
work  that  we  can  accord  the  liighcst  praise. 
The  biographies  are  usually  floni  Dr.  VVhea- 
ton's  own  pen  ;  and  in  all  such  eases  they 
are  done  in  a  masterly  manner.  The  author 
brings  to  his  task  an  intense  inherent  love  of 
his  subject,  a  philosophical  turn  of  thought 
well  known  to  all  who  are  familiar  with  his 
writings,  and  a  mind  trained  to  the  most  con- 
scientious regard  for  scientific  truth  and  accu- 
racy. In  addition,  his  writings  have  a  literary 
finish  by  no  means  connnon  in  these  days  of 
hasty  production  ;  while  the  quaiutness  of  occa- 
sional expressions,  characteristic  of  si  gcnero- 
tion  fast  pas.sing  away,  adds  still  further  to 
their  charm. 

In  short,  while  it  would  be  (K>ssiblc  to  say 
ungracious  things  about  this  re()ort.  we  may 
fairly  characterize  it,  on  the  whole,  as  a  work 
of  high  scientific  accuracy,  general  as  well  as 
local  utility,  and  universal  interest.  It  i.s  a 
pit}-  that  the  ornithology  of  every  one  of  the 
I'nited  States  cannot  be  treated  in  an  equally 
exhaustive  and  able  manner. 

The  report  on  the  reptiles  and  amphibians, 
by  Dr.  \\ .  II.  .Smith,  already  favorably  known 
to  herpetologisls  as  the  author  of  a  systematic 
review  of  the  Urodehi  and  Coecilla,  occupies 
more  than  one  hundred  pages.  Thirty-seven 
reptiles  and  twenty-three  batrachians  are  de- 
scril>ed  as  native  in  Ohio,  and  ninnerous  extra- 
limital  forms  arc  discussed.  In  general,  the 
report  seems  worthy  of  high  praise.  The 
technical  descriptions  are  ijertinent,  and  the 
accounts  given  of  the  habits  and  peculiarities 
of  the  different  species  are  full  and  interesting. 
Of  many  of  the  siMicies  mentioned,  there  is 
no  better  account  extant.  In  view  of  the  con- 
fused and  nneil'ted  condition  of  the  synonymy 
of  American  reptiles,  the  value  of  the  quo- 
tations would  have  beeti  increased  by  the 
citation  of  works  as  well  as  authors.  We 
notice  a  few  unexplained,  though  jierhajis 
justiliable,  deviations  from  current  classifica- 
tion ;  as,  for  exiimple,  the  reference  of  Kenni- 
cott's  '  Regina  Kirtlandi '  to  Uegina  rather  than 
to  Tropidtx-lonium.  There  are  also  a  few 
unnecessary  violations  of  the  law  of  priority 
in  the  nomenclature  adopted ;  as  in  the  reten- 
tion of  the  name  *  Menobranehus,'  instead  of 
the  prior  and  now  equally  familiar  '  Xecturu.i.' 
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The  elahoratc  report  on  the  fisbes,  liy  I'ro- 
fessor  David  S.  Jordan,  occupying  more  tiian 
two  liiindred  and  fifty  pages,  gives  an  interest- 
ing iiistor}'  of  Ohioan  ichthyology,  with  de- 
scriptions of  all  the  species  as  well  as  of  the 
principal  genera  and  higher  groups.  It  appears 
that  the  faun.'i  has  Vieen  increased  from  the 
sixty -six  species  known  to  Dr.  Kirtland  (1840- 
184fi)  to  a  hundred  and  sixty-live.  A  iisefbl 
tabnlated  synopsis  exhihits  in  four  parallel 
oolnnnis  (he  names  adiuitled  by  Katine3i|ue. 
Kirtland.  and  tiiitither,  as  well  as  .Jordan. 
The  fauna  is  also  liisintegrated  into  its  several 
elements,  —  the  Lake  fauna  ("Jiisp.),  the  Ohio- 
river  fauna  (.37  sp.),  and  the  '  species  of  gen- 
eral distriliution  '  (28  sp. )  '  As  an  illustration 
of  the  character  of  the  local  fauna  of  the 
smaller  streams  of  the  interior,'  a  list  of  the 
species  (68)  occurring  in  the  White  River, 
near  Indianapolis,  is  added,  with  notes  as  to 
their  comparative  abundance  or  rarity. 

The  typography-,  although  good  for  a  public 
document,  couKl  not  be  accorded  much  excel- 
lence were  the  work  issued  Uy  a  private  pub- 
lisher ;  and  the  press-work  is  very  unsatisfac- 
tory. The  'synonymy  of  species  is  printed  in 
much  too  large  type  in  the  division  on  the 
mammals,  although  afterwards  changed.  This 
inequality  is  unsightly ;  and  numerous  tyjK)- 
graphical  errors  occur. 


GEIKIE'S   GEOLOGICAL   SKETCHES. 

Geological  skelchen  at  home  and  abroad.  By  Aiichi- 
BALD  Geikii:,  LL.D.,  F.R.S.,  director  of  the 
Geolof;ical  survey  of  the  United  Kingdom. 
New  York,  Macmitlan  §■  Co.,  1882.    370  p.    8°. 

In  this  pleasant  volume,  well  illustrated  by 
the  author's  pencil,  I'rof.  A.  (leikie  has  gath- 
ered together  a  niinilier  of  sketches,  essays, 
and  addresses,  picturesque,  descriptive,  and 
historical,  published  during  the  past  twenty 
years  in  various  journals,  and  «11  written  with 
some  reference  to  the  scienc-e  of  geology,  of 
which  he  has  been  so  successfid  a  cultivator. 
Some  of  these  papers  have  little  more  than  a 
local  and  popular  interest,  but  are  gracefully 
written,  and  well  suited  to  give  the  unsci- 
cnlifle  reader  a  taste  for  geological  studies. 
Others  have  a  higher  significance,  and  raise 
questions  which  are  <'f  im|x>rt«nce  to  all  stu- 
dents of  geology,  and  wouKl  require  for  their 
adequate  discussion  more  space  than  we  can 
liere  command. 

One  of  the  most  interesting  of  these  i)apers 
is  that  entitled  '  A  fragment  of  primeval 
Europe,'  in  which  we  are  introduced  to  the 
crystalline    rocks   of    iiortli-weHlerii    Si-olland 


and  the  adjacent  isles.  These  aiKicnt,  giieissio 
and  granitoid  strata,  first  critically  studied  by 
MacCulloch,  were  early  recognised  as  the  lith- 
ological  and  miiieralogical  aiuilogues  of  the 
primitive  gneisses  of  Scandin.i\ia  and  parts  of 
North  Americn  ;  ami  in  18S.'),  alter  the  name  of 
Laurentian  had  been  given  to  the  latter,  it  was 
suggested  that  the  name  should  be  extende<l 
to  the  similar  rocks  of  Si^jtland.  which  Mur- 
chiaon  had  cnlled  the  fundamontnl  gneiss, — a 
suggestion  since  adopted.  The  aspect  of  the 
region  occupit^d  by  these  ancient  rocks  is  jiecul- 
iar.  "  The  whole  landscape  is  one  of  smoothed 
and  rounded  bosses  and  riilges  of  bare  rock, 
which,  uniting  and  then  separating,  enclose 
iniuunerable  little  tarns.  There  are  no  defi- 
nite lines  of  hill  and  valley  :  the  country  con- 
sists, in  fact,  of  a  seerainglj'  inextricable 
labyrinth  of  hills  and  valleys,  which,  on  the 
whole,  do  not  rise  much  above,  nor  sink  much 
below,  a  general  average  level."  No  |K-aks 
nor  crags  are  seen ;  and  '•  the  domes  and 
ridges  present  everywhere  a  rounded,  flowing 
outline."  The  whole  area  is,  according  to  our 
author,  smoothed,  polished,  and  striated,  as 
if  ice-worn,  and  presents,  in  fact,  a  typical 
glaciated  surface.  <)vcr  this  '  tumbhnl  sea 
of  gray  gneiss  '  rise  conical  mountains  of  near- 
ly horizontal,  dark-red  sandstone,  capped  by 
white  quartzites,  the  suTninits  sometimes  at- 
taining 3,400  feet  above  tide-water.  Two 
good  wofKlcuts  serve  to  illustrate  the  ix-culisiri- 
ties  of  this  curious  landscape. 

These  uncrystalline,  unconformable  beds  of 
Cambrian  age,  dipping  gently  eastward,  are 
succeeded  by  fossiliierous  lim<(stones  belonging 
to  the  same  perioil,  which,  in  the  same  direc- 
tion, appear  to  pass  below  a  series  of  flaggy 
gneisses  and  crystalline  schist-s,  the  age  of 
which  has  been  a  buniing  question  among  Brit- 
ish geologists.  The  problem  regarding  them  is 
identical  with  that  which  has  been  raised  in 
Js'ew-Kngland  geology  ;  namely,  whether  the 
crystalline  schists,  towards  and  beneath  which 
the  fossiliferous  paleozoic  rocks  lying  to  the 
westward  are  seen  to  dip,  are  newer  or  older 
than  these.  Professor  (Jeikje,  for  Scotland, 
holds  to  the  former  view,  and  supix)ses  these 
erystalliue  rocks  in  the  Highlands  to  be  formed 
from  a  subsequent  alteration  of  still  younger 
paleozoic  strata :  but  in  .Scotlanil,  as  in  New 
England,  the  opposite  view  is  now,  by  most 
geologists,  held  to  be  establi^hrd  :  namely,  that 
the  crystalline  rocks  in  question  are  pre-Cain- 
lirian,  and  in  that  sense  a  part  of  the  ■  prime- 
val '  world.' 

Geikie  shows  that  the  sculpturing  of  titc 

■  Oeologloal  niMoilm',  Fobruury.  1883.  p.  <I3. 
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surface  of  the  Lniircnliun  gneiss  of  westcin 
Scotland  wus  ant<i>rior  to  the  clc'iMjsition  of 
the  Cnmliritin  sandstones,  and  that  there  are 
minor  domes  and  bosses  of  cr^'stuUine  rock, 
continuous  witii  tiinse  of  the  exix)scd  surfaces 
Bujiposed  to  hear  Mic-  marks  of  inofiern  glacial 
action.  The  conclusion  from  this  would  seem 
to  be,  that  the  latter  agency  has  done  little 
more  than  (ifi-oove  and  jwlish  these  ancient 
rounded  surfaces,  from  which  a  later  erosion 
had  removeii  the  covering  sandstone.  Whether 
the  pre-Canihriau  erosion  was  glacial  is  a 
question  which  CJeikie  does  no  more  than  sug- 
gest. In  this  connection,  the  existence  of  a 
state  of  chemical  decay  as  a  necessary  prelimi- 
nary to  the  erosion  of  crj-stalline  rocks  should 
not  be  lost  sight  of.'  We  believe  that  such  a 
process  predetermined  the  contours  of  their 
present  eroded  surfaces. 

The  question  of  the  erosion  of  ancient  land- 
surfaces  is  further  discussed  by  Goikie  in  a 
lecture  here  republished,  given  by  him  before 
the  Hoyal  geographical  i<ociely  in  1879,  on 
The  geographical  evolution  of  Europe.  In 
this,  b}-  aid  of  the  data  of  geology,  he  gives  a 
chapter  on  what  has  elsewhere  been  called 
paleogeography.  (Jeikie  shows  that  the  frag- 
ment of  primeval  Europe  already  noticeil,  was 
a  part  of  a  great  pre-Cambriau  area,  to  which 
parts  of  Finland  and  Scandinavia  belonged, 
and  ft-om  which  w.is  derived  the  sediments  that 
built  up  the  Cambrian  and  Silurian  series  of 
Great  Britain  and  western  F^uropc.  These 
ower  paleo/.oic  rocks  in  Great  Britain  alone, 
fhe  assumes  to  cover  an  extent  of  60,000  D 
miles,  with  an  average  thickness  of  16,000 
feet,  or  ;i  miles,  which  figures  he  considers 
below  the  mark,  —  making  not  less  than  180,- 
000  cubic  miles,  equal  to  a  mountain  range 
from  the  North  Cai>e  to  Marseilles,  or  1,800 
miles  long,  3  miles  high,  aufl  3.1  miles  wide. 
This,  ho  well  remarks,  represents  but  a  frac- 
tion of  the  material  thus  derived  ;  sinc-e  in  the 
seas  of  that  time,  extending  far  eastward,  were 
also  laid  down  great  thicknesses  of  pideozoic 
rocks,  continuous  with  those  of  the  British 
isles.  Calculations  of  this  kind,  applied  to 
North  America,  give  us  still  larger  notions  of 
the  erosion  of  great  pre-Cambrian  area^i  be- 
longing to  some  Palae-AUantis. 

It  would  be  profitable,  with  Gcikic's  sketches 
as  our  guide,  to  glance  at  the  glaciers  of  Nor- 
way, the  ancient  volcanoes  of  Auvergne  and 
of  north-western  Europe,  and  to  accompany 
him,  in  his  excursion  in  1880,  into  our  western 
states,  whei-e  his  quick  eye  readily  comprc- 
kcuded  many  of  those  remarkable  characteris- 

*  Harfwr*a  annaal  rroord  of  •tilcncc,  ote..  1ST3,  p.  illx. 


tics  wliich  make  the  trauscoiitinental  journey 
from  the  Atlantic  to  the  Tacilic  a  geographical 
education. 

In  hid  lecture  on  assuming  his  late  post  of 
professor  of  geology  at  Edinburgh,  in  1871, 
Geikic  has  lui[)pily  delineated  the  characters  of 
the  .Scottish  school  of  geology,  and  traced 
many  of  the  characteristics  of  its  masters  — 
Iliiltou,  Playfair,  and  .Sir  .Tames  Hall — to  the 
local  peculiarities  of  their  native  land,  with  its 
crystalline,  contoi-ted.  and  unfossiliferous  rocks, 
so  unlike  the  regions  in  which  the  <!arly  Italian 
school  laid  the  foundations  of  geology.  It  is 
instructive,  in  this  ooimection,  to  reflect  how 
the  great  and  simple  outlines  of  American 
paleozoic  stratigraphy,  as  displayed  in  the 
Appalachian  basin,  led  to  the  grand  concep> 
tions  of  structural  geology  fonnulated  by  the 
brothers  Rogers,  l)v .lames  Hall,  and  by  Lesley, 
and  how  the  remarkable  features  of  our  west- 
ern regions  have  taught  our  geologists  of  the 
younger  generation  lessons  which  have  enabled 
them  so  grwitly  to  advance  the  science,  and  to 
correct  the  views  of  their  predecessore,  both  in 
the  old  and  the  new  world. 

We  hope  on  another  occasion  to  notice  more 
in  detail  some  of  the  questions  raised  in  this 
instructive  volume,  in  which  every  student  of 
geology  will  (Ind  something  to  instruct  him, 
and  to  stimulate  thought. 


VERTEBRATE  ANATOMY. 

A  handbook  of  vertebrate  dissection.  Part  ii.  How 
to  dissect  a  bird.  By  Prof.  H.  Newell  Mar- 
tin and  Dr.  William  A.  Moale.  New  York, 
Macmillan,  1883.     4  +  [80]  p.,  3  pi.     12°. 

This  second  part  of  the  handbook  is  quite 
up  to  the  standard  of  the  first.  It  is  compre- 
hensive, without  going  beyond  its  intended 
limits ;  the  descriptions  ai-e  clear  and  well- 
worded  ;  the  subjects  selected  for  illustration 
are  those  most  needing  it,  viz.,  the  more  com- 
plex parts  of  the  skeleton  ;  and  the  diagram 
CH)n.stituting  figure  5  will  prove  very  useful  in 
clarifying  certain  ideas  of  the  learner. 

The  method  of  treatment  is  well  calculated 
to  bring  out  the  observational  |>ower  of  the 
student ;  and  the  fact  that  the  avian,  rather 
than  the  generic  and  specific  characters,  are 
made  prominent,  renders  the  book  uuurh  more 
widely  useful,  and  also  serves  to  commend  it 
to  practical  workers  in  zoologj'.  With  the 
other  books  of  this  series,  whicli  are  to  treat 
in  a  similar  manner  of  a  rat,  a  bon^'  and  car- 
tilaginous fish,  and  one  of  the  large,  tailed  am- 
phibia, or  I'rodela,  we  shall  be  supplied  with 
a  book  which  has  long  been  nettled  in  America. 
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It  wilJ  lie  fspefinlly  welcomed  in  those  liibora- 
tories  where  fonsiderahh'  attention  is  tiire:i<ly 
givfiu  to  vertebr.ite  work  ;  and  it  will  do  good 
service  in  aiding  to  bring  about  a  nioie  equi- 
table division  of  time  and  opportuDitiee   in 


those  liilioratories.  where  the  invertebrates  have 
hitherto  r<'ccive<l  the  lion's  share  of  attention, 
and  in  some  cases  liave  taken  nearlv,  or  quite 
all,  the  time  in  a  etmrse  supposed  to  be  de- 
voted to  general  zoClogy. 


WEEKLY  SUMMARY  OF  THE  PROGRESS   OF  SCIENCE. 


MATHEMATICS. 

Attractions.  —  M.  Aiigcliul  <llscus.se»  the  case  o( 
llie  altraclioii  exerted  bulwocn  two  masses  when  the 
attraction  varies  as  the  proiliiot  of  the  massus  and 
sorae  funcUon  of  the  distance.  Tlic  particular  func- 
tion of  the  distance  employed  Is  tlip  inverse  iitli 
power.  The  author  considers  the  nttraclioM  of  lines 
and  plane  ti^rures  upon  a  point  in  the  plane,  and 
finally  briefly  consiijers  the  altraetlon  of  surfaces 
and  solids  upon  points  external  to  them.  Nearly  all 
of  the  results  are  known,  nmny  of  them  having  been 
given  by  Jelleit  and  Towusend.  —  {Giorii.  mat.,  xx. ) 
T.  c.  [584 

Bernoailli'8  numbem.  —  Mr.  Ely,  in  a  paper  read 
before  the  .J.  II.  U.  lualhematical  society,  Jan.  17, 
188.3,  gave  an  account  of  the  numbers  >1,..,  (generally 
known  as  A"  O")  which  occur  in  the  pro«)f  of  Staudt's 
theorem  concerning  Bernouiili's  numbers.  Aftergiv- 
ing  the  definition  of  these  numbers  in  the  form  of 
aserie,«,  and  stating  some  of  their  known  properties, 
Mr.  Kly  proceeds  to  enunciate  a  number  uf  new 
pro[)ci  tics.  Without  using  a  great  many  algebraical 
symbols,  it  is  impossible  to  give  a  fuller  notice  of 
Mr.  Ely's  interesting  connuunication.  —  {Johns  llnp- 
Whs  UFiir.  circ.  No.  21,  18S.3.)     T.  c.  [585 

Partitions.  —  Prtjfcssor  .Sylvester  deSnes  partition- 
graphs,  and  makes  certain  applications  of  their  prop- 
erties to  infmile  series  and  Infinite  products,  and 
particularly  to  the  two  forms  of  representation  of 
the  IheCa  functions  of  one  variable  by  means  of  an 
infinite  series  and  an  infinite  product.  A  partition- 
grapli  is  defined  as  a  series  of  points  lying  in  lines 
parallel  lo  two  fixed  lines.  The  number  of  points, 
or  lines  parallel  to  one  of  the  boundaries  cliosen  at 
will,  will  represent  the  successive  components  of  th« 
partition,  and  the  ntnubcr  of  the  lines  tlicmsclvcs 
will  lie  the  number  of  part*  in  the  partition.  The 
lines  in  question  arc  termed  mci</(ii7i(t/«-llnes,  and  the 
crossing  ones  j^arMincs.  The  graph  is  termed  regu- 
lar when  the  magnitude-lines  never  increase  as  they 
recede  from  the  rectilinear  boundary  to  which  Ihey 
are  p.irallel.  This  cannot  happen  without  the  same 
being  true  of  linos  parallel  to  the  part-boundary. 
A  regular  graph  is  thus  one  in  which  the  lines  and 
columns  uf  points  nelthtfr  of  them  increase  as  they 
recede  from  their  respective  boundaries.  A  partition 
Is  self-conjugate  when  its  representative  gr.iph,  after 
an  interchange  of  the  names  of  the  p.irt-  and  luagni- 
tude-lines,  gives  the  same  reading.  Such  a  graph  is 
therefore  Bymmclrical.  lly  application  of  the  prop- 
erties of  the  above-"lc5cribed  parti  liongraphs,  I'rof. 
Sylvester  proves  tlio  equation  between  the  reciprocal 
of  (1— ttr)  (I— fix'-)  (1  — (ix")  .  .  .  and  the  infinite  se- 
ries 


'■•"l-a'  l-aa!"'"(l-*)(l-*'')'  (l-ax)(l-a*«)^- ■  ■ 
He  also  shows  how  to  ublatn  the  development  in  in- 
finite scries  of  the  infinite  products  (l-far)  (H-oj*) 
(l  +  oi")  .  .  .  and(l-t-a-"j)a-(-rt-'r')(l->-<|-V)  .  .  . 


A  parallel  bipartitlon  of  u  is  defined  a.«  a  couple  of  seta 
of  numbers  written  on  opposite  sides  of  a  line  of  de- 
marcation, so  that  the  number  of  nnnibens  on  the  left 
always  exceeds  that  on  the  riglit  by  a  given  dlfler- 
I'nce.  (5,  which  may  be  any  number  from  lero  np- 
wanls,  and  such  that  the  sum  of  all  tlie  elements 
collectively  is  equal  to  n.  Then  the  eo-efllcient  of 
X'  <i'  or  X"  a~'  in  the  above  products  is  the  number  of 
parallel  hipartitions  of  u  to  the  difference  j,  limited 
to  contain  only  odd  numbers,  which  must  not  appear 
in  the  same  arrangement  more  than  once  on  the  same 
side  of  the  line  of  demarcation.  In  vol.  v..  No.  3,  of 
the  Amirican  jimrnal  uf  mnlliemalics,  Prof.  Sylvester 
will  give  a  full  account  of  this  new  theory  of  parti- 
tiongraphs.  —  (Johns  Honk.  unit,  circ.  No.  21. )    T.  c. 

[586 
PHT3ICS. 
( Photoffraphy.) 

Speed  of  drop-shutters.  —  M.  Vidal  has  stie- 
nested  u  method  of  measuring  short  exposures.  He 
employs  a  large  clock-face  painted  black,  with  while 
figures,  nufnt>cring  from  1  to  KXi,  painted  up<m  it.  A 
white  index-hand  is  revolved  from  behind  at  a  uni- 
form speed  of  one  turn  per  second.  Photographs 
taken  of  this  apparatus  themselves  ii'gister  the  time 
of  exposure.  —  {Uril.journ.  phot.,  March  9.)     W.  n.  P. 

1587 

Photographic  defects  and  their  remedies.  —  A 
short  article  by  Mr.  E.  H.  Farmer  gives  a  list  of  all 
the  princinal  photographic  defects,  together  with 
their  remedies.  They  include  gray  or  niel;illic,  pink, 
green,  yellow,  red,  and  white  or  opalescent  fogs;  also 
frilling,  hnlos,  want  of  density,  and  spots  on  the  film. 

—  (Uril.journ.  phot.,  March  ».)     w.  u.  P.  (588 
Notes.  —  To  make  plates  tropical.     Heat  Ihem  for 

two  hours  in  a  hot  oven. 

To  clean  plates.  .Soak  them  in  hot  water,  which 
will  dissolve  the  gelatine. 

A  convenient  plate-lifter.  Solder  a  long,  pointed 
piece  of  metal  to  au  ordinary  thimble.  By  this 
mcins,  the  platen  can  readily  be  lifted  from  ihe  trays. 

—  (P/io<.  Hmed,  Feb.)    w.  h.  p.  [589 

Electricity. 

HfiSciency  of  au  electric  motor.  —  Professors. 
P.  Thompson  shows  very  simply,  by  means  of  a  graph- 
ical method,  the  laws  of  work  and  eflicicncy  of  an 
electromotor,  as  dependcixl  upon  the  ratio  of  its 
electromotive  force  to  that  of  the  electric  supply.  — 
(I'hll.  mu'j.,  Keb.  I     v..  u.  u.  [590 

The  electrostatic  and  electromagnetic  sys- 
tems.—  The  French  have  bi'cn  taking  their  turn  in 
iliscu.'ising  this  matter.  MM  Mcn-idier  and  Vaschy 
seek  lo  reconcile  the  two  systems  by  means  of  co- 
efficients dcpendini;  on  dielectric  and  niagnelic  induc- 
tive capacities.  Their  arguments  and  extierinients 
are  criticised  by  M.  M.inrice  L<5>y.  One  wlio  has 
followed  the  discussion  of  (his  matter,  as  it  has 
appeared  in  the  Phitosophlcut  vmiiniine  during  the 
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put  ycur.  ami  lias  reNil  tn  parliculnr  the  article  nl 
Or.  O,  J.  Lmlge  in  llic  November  niimiwr,  will  prob- 
ably leani  but  Utile  from  tlin  Frencli  Ireatment  of 
the  subject.  —  {Comptex  rentiun,  Jan.  8,  2i!.  21),  »mJ 
Feb.  12. 1     K.  II.  H.  [591 

A  new  dynamometer.  —  Dr.  U.  Herty.  oiillu  at- 
tention to  Ibe  fiict,  tliiit,  ill  n  WeVwr's  ilyiiiiinoinett<r, 
tiie  ratio  of  the  apparent  resistance  offered  to  un  iil- 
teruating  current  of  period  (T)  to  the  real  resistance 

|r)  of  the  instrument  isL/l  +  (tj^)'  where  P  is  the 

co-officient  of  jclf-inJuction.  He  concludes  that  the 
Instrument  can  give  no  information  as  to  the  presence 
or  absence  of  a  current  which  ehanges  Its  direction 
more  than  ten  thousand  times  in  a  second;  nor  can 
it  be  applied  to  such  problems  as  the  discharge  of  a 
Leyden  jnr  through  a  short  inctai  conductor.  He 
therefore  pn:i[K)»es  a  new  dyrianioincter,  which  meas- 
ures the  energy  by  the  beating  of  a  small  silver  wire 
through  whicii  the  current  pjisses.  The  expansion  of 
the  wire  is  made  to  rotate  a  steel  needle  to  which  a 
mirror  is  atUiched.  It  is  claimed  tliat  a  ch.'\iige  in 
temperature  of  a  thirtieth  of  a  dej;ree,  cent.,  can 
thus  be  detected.  'I'he  self-induction  of  this  in- 
strument is.  of  course,  zero;  and  iis  resistance  iieeil 
not  be  large.  From  oxperinienls  on  an  instrnment  of 
resistance  .8.5  S.  U.,  the  author  concludes  that  a  cur- 
rent of  one  Duniell's  cell  through  30  S.  U.,  ami,  by 
shunliiiK,  currents  of  any  stren^jth,  may  be  deter- 
mined with  suiScient  accuracy.  —  {ZeUschr.  f.  iniilru- 
menlenkunde,  Jan.  I    j.  r.  [592 

OHEMISTBT. 

{Organic.) 

Kjranethine  and  certain  of  ita  derivatives. — 
In  continuing  the  study  of  kyanethine,  E.  v.  Meyer 
finds  that  nitrogen  is  eliminated  by  the  action  of 
nitrous  .icid  with  I  he  formation  of  an  oxy-base, 
CglliiNilOH)  (oxykyanconiine).  Methyl  iodide 
fonns  melhyjkyanooiiiine,  C'.,H,  iX^INHCH,),  in 
which  the  methyl  group  is  attached  to  a  nitrogen 
atom,  OS  shown  by  the  formation  of  mctliylaniine  and 
the  oxybase.  when  it  is  heated  with  hydrochloric 
acid.  .Methyl-,  ethyl-,  and  ethylen-derivntives  of  tlie 
oxj-base  were  examined.  Ily  the  action  of  bromine 
U[ion  kyanethine,  an  oily  product  was  obtained,  which 
gave  a  fat  acid  (probably  propionic),  isodipic  acid 
/CU  CHj  COOU\ 

I  i  ),  and  a  third  acid  containing  nl- 

\CHCH,  COOH/ 

troRen.     VV'hen  mixed  with  two  volumes  of  concen- 
trated ammonia,  the  chief  product  was  an  amide  of 
the  siuuc  l)iiivl.'nilM'arl)oxylic  acid.    The  formula 
(cn,), 


\ 


N'H 


NH, 


Is  r^arded  by  the  author  as  tbc  most  probable  ex- 
pression of  the  constitution  of  kyanethine.  Kyaii- 
mcthlne  was  also  prepared  by  the  same  method;  viz., 
by  the  action  of  sodium  upon  methyl  cyanide,  Its 
derivali*°es  and  reactions  were  analogous  to  those 
of  kyanethine.  —  (Joiirn.  prakt.  chein..  xxvi.  M",  and 
xxrii.  152.)     c.  F.  M.  [593 

Meooulc  acid  and  its  derivatives. — That  me- 
fonie  acid  is  not  a  tiil>a<ic  acid,  iis  Liebiif  and  others 
have  asserted,  is  sbnwii  by  a  study  of  lis  ethers. 
E.  .Menncl  prepared  the  mono-  anil  diethyl-ethers 
with  alcohol  and  hydrochloric  acid;  but  the  trlelhyl 
ether  could  not  be  ubtained  in  this  way.  The  third 
ethyl  group  was  Introduced  by  heating  the  silver  salt 


of  the  <ilethyl  ether  with  ethyl  iodide.  The  absence  of 
otlicr  hydroxyl  groups  was  shown  by  ferri  cchloride, 
which  gave  no  red  color  when  added  to  an  alcoholic 
solution  of  the  ether.     Menncl  assigns  to  this  acid 

the  formula  0,110 j^^qjJ.    If  It  has  this  constltu- 

OH 

lion,  the  ethyl  group  attached  to  the  hydroxyl  must 
have  dilTerent  properties  from  either  of  the  two  at- 
tacheil  to  the  carboxyl  groups.  That  this  is  the  case, 
appears  from  the  formation  of  ethylmeconic  acid 
when  the  triethyl  ether  is  he^ited  with  water,  and  from 
the  conversion  of  ethylmeconic,  when  heated,  into 

ethylkomenic  acid,  C^HC^qJ^J}  =  C,H,0,Qp*^g  . 

OCMl, 

Bromoxylbromkomanlc  acid  (CaHBrOj^^Q?'')  was 

prepared  by  acting  upon  bronikomenic  acid  with 
bromine  and  water.  With  rediicing-agoiits,  it  gave 
bromkoinenic  acid,  whicli  was  converted  into  oxy- 
komenic  when  heated  with  hydrochloric  acid  in  an 
alcoholic  solution.  It  seems  that  the  hydrogen  atom 
in  the  radical  of  meconic  acid  (C,HO,. )"  can  be 
substituted  only  with  diflicnity,  and  but  one  hydrogen 
atom  in  the  komenic-acld  railical  (C,H,0,)'' can  be 
replaced.  —  {Journ.pralet.  c/iem.,  xxvi.  440.)    O.  K.  M. 

(594 

Derivatives  of  dipyridyl.  —  Ily  means  of   the 

glyeerine-cliinollno  reaction,  .Skraup  and  Vortmann 

obtained  from  metailiamido- and  metadinitro-benzol 

Shcnnnthrolinu  (C,,E1.N',),  which  contains  two  pyri- 
ine  rings,  — 

(I)  m 


> 


lilntnltlobelitol. 


i*liGiuuil)irullne. 


Although  but  one  pyridine  ring  takes  part  in  re- 
actions with  methyl  iodide,  bromine  and  acids,  an 
wto-hyilride  (Cli.NjH.)  resulted  fmni  the  action 
of  nascent  hydrogen.  Ity  oxidation  with  potassium 
pemiaii(:atiate,  Iwside  chiiiolinic  acid,  dipyridylill- 
carboxylic  acid  was  funned  in  small  (juantity.  One 
carboxyl  group  was  removed  from  this  acid  by  heat 
alone;  and,  on  heating  with  calcium  hydrate,  an  oil 
(dipyridyl)  distilled  over.  According  to  the  authors, 
this  is  the  lir-t  representative  in  the  pyridine  sciies 
of  bodies  analogous  to  diphenyl.  If  pheiianlhrollne 
is  an  analogue  of  anthrnccn,  (1)  there  would  he  but 
one  form  for  the  dicarboxylic  acid;  but  if,  as  the 
authors  regard  more  prob.ible,  it  is  similar  to  phe- 
nanthien,  (2)  there  :ire  two  possible  forms  for  this 
acid, — 

<.T>ou  couB  coon 

\  -^ 


IlOOCf 


t:iM(|l 


^^   V 


■V 


—  {StUunaibcrlehti;  kat*.  akad.   Wieiu,  Ixxxvi.  3(>».) 
c.  I-.  M.  [595 

On  aoetoxlme.  —  A  study  of  the  bonzyl-deriva- 
tives  of  acetoxlme  indicates  the  formnla 

(CU,),  -  c  -  N      oil. 
This  substance  was  obtained  by  y.  Meyer  and  \, 


284 


SCIENCE, 


•taony  from  acetone  and  liydroxylamine.  From  the 
formation  of  benzyl  Iodide  when  its  benzyl  ether 
treated  wltli  hydriodlc  acid,  the  ben?.yl  gitjup 
St  be  sttoclied  to  the  rest  of  the  molecule  by  the 

ygen  atom.  —  {llwkhte  deaisch.  chem,  geaelltch., 
XVI.  170. )    c.  F.  M.  [596 

Acetoziinic  acids.  —  ('.  Schramm  obtained  repre- 
sentatives of  Ihia  floss  of  bodies  by  the  action  of 
liydroxylamine  chloride  on  Isonitrosocthyl-  and  iso- 
nitrosobenzyl-ncctono.  In  general,  the  reaction  may 
1)6  expressed  by  the  equation 

X-CO  x-0  =  NOH 

I  -  ll,?fOH  -  IlCl  -         I  fHjOeliri. 

y  -  ONOH  >  -  O  =  tmU 

—  {Berlekle    deutuc/i.    chem.    geselUch.,    xvi.    180.) 
c.  r.  M.  [597 

METALLURGY. 

Mexioan  copper-smelting.  —  A  native  process 
of  working  eoppcr  ores  is  described  by  VV.  B,  Deve- 
reux,  OS  now  ttclng  practised  in  the  state  of  Jalisco, 
Mexico,  and  as  producing  very  pure  copper  by  using 
two  tons  of  oh.ircoal  to  one  ton  of  ore.  A  basin 
llteen  inches  in  diameter,  and  three  inches  deep  In 
centre,  is  made  in  the  earth,  and  lined  with  oalc- 
UjKjn  one  side  of  the  ba»in  two  tuyeres  are 
placed,  which  are  blown  by  a  hand-lwllows.  A  log  Is 
placed  with  one  end  across  the  basin  at  rlsht  angles 
with  the  tuyeres,  and  is  supported  on  a  roller,  so  that 
it  can  be  fed  up  us  fast  as  it  is  consumed.  The  char- 
coal and  calcined  ore  are  placed  on  the  side  of  the  log 
opposite  to  the  tuyeres,  and  are  renewed  as  fast  as 
they  are  bunied  and  melted  away.  Three  liundred 
pounds  of  ore  are  said  to  be  smelted  in  four  hours. 
The  copper  and  cinder  settle  into  the  basin;  and, 
when  the  latter  Is  full,  the  charcoal  is  scraped  away. 
The  sLHt!,  as  it  cools  on  the  surface,  is  lifted  off  in  cakes 
until  the  copper  is  exposed.  This  is  allowed  to  cool. 
The  cake  of  copper  is  then  removed,  and  the  opera- 
tion begins  again.  The  copper  is  so  pure  that  it  can 
be  rolled  without  crooking.  The  whole  smelting  pro- 
cess is  performed  witliout  the  aid  of  a  single  tool  that 
cannot  l)e  obtained  in  the  chase,  in  the  woods,  or  In 
the  clay-bank.  The  c.ilcining  of  the  ore  is  done  in 
an  English  calciner,  left  on  the  location  by  a  former 
company.  —  ( Traia.  Amer.  trut.  min.  eng, ;  CoL  meet- 
<ii!/.  1882.)    B.  H.  R.  [598 

The  patio  process  in  San  Dinas,  Mez.  —  As 
described  by  Richard  E.  Chism,  the  broken  silver  ore 
is  ground  in  an  arrastre  till  there  is  no  more  grit.  It 
is  then  brought  to  the  patio,  or  large,  circular,  con<-ave, 
paved  floor,  tiere  it  is  treated  at  intervals  with 
mercury,  salt,  and  sulpliate  of  copper,  and  is  stirred 
and  worked  by  the  feet  of  mules.  It  is  then  exposed 
to  the  sun  for  some  days.  Finally,  the  amalgam 
formed  is  washed  and  retorted.  The  cheapness  ofthe 
plant  is  its  great  recommendation.  This  paper  Is  a 
carefully  written  description  (giving  figures)  of  the 
process  .is  it  is  at  present  used.  —  {TraiiH.  Amcr.  inst. 
min.  eny.  ;  Col.  meelinfi,  1.^2.)     R.  H.  u.  [599 

Ctaarooal-making  in  retorts.  —  In  a  paper  on 
charcoal  as  a  fuel  in  metallurgy,  John  Uirklnblne 
states,  that  at  the  Bangor  furnace,  Mich.,  there  are 
fourteen  kilns  of  eighty  cords  capacity,  in  which  six- 
teen thousand  cords  of  wood  are  annually  carbonized. 
At  the  Elk  Kapiils  furnace,  Mich.,  there  are  twenty- 
two  one-hundred-cord  kilns,  in  which  forty  thousand 
cords  of  wood  are  each  year  converted  into  cliarcoal. 
The  acetic  vapors  are  exhausted  from  all  these  kilns 
by  Peirce's  patent  method,  and  converted  into  acetate 
of  lime  and  inethylic  alcoliol.  The  two  pl.ints  pro- 
duce daily  seventeen  thousand  pounds  of  acetate  of 
lime,  and  two  hundred  and  fifty  gallons  of  alcohol. 


That  the  charcoal  is  not  deteriorated  by  the  collection 
of  the  a<.'etic  vapors,  is  proven  by  the  reports  nf  the 
managers  of  these  plants,  and  by  the  remarkable 
records  made  by  both  these  furnaces.  —  ( 'Dram,  vlmer. 
iiijif.  mill.  eng. ;  CoL  meHing,  18S2.)  [600 

AORIOULTDHB. 

Artificial  and  natural  digestion  of  protelne.  — 

Stulzcr,  having  devised  a  method  for  the  separation 
of  the  true  protcine  of  fodders  from  the  non-proteid 
nitrogenous  matters,  has  applied  this  method  to  the 
study  of  the  action  of  acidified  i>ep5in  solution  on 
the  protelne  of  feeding-stuffs.  As  the  general  result 
of  his  experiments,  he  finds  that  the  nilrogenons 
matters  of  fodders  may  be  divided  into  two  groups, 
called  by  him  protelne  and  nucleine;  the  former  of 
which  is  entirely  digestible,  and  the  latter  entirely 
indigestible.  .Stul.2er's  results  on  certain  feeding- 
stuffs  agreed  quite  closely  with  those  that  have  been 
obtained  in  actual  digestion  ex|>crimenls  with  ani- 
mals, and  suggested  the  possibility  of  thus  artiticially 
dctenuiiiing  the  digestibility  of  this  important  class 
of  nutrients  in  a  very  simple  manner;  but.no  com- 
parative experiments  on  identical  samples  were  made. 
This  deficiency  has  been  supplied  by  I'felffer,  who 
has  compared  the  actual  digestibility  of  meadow-hay 
and  luccrne-liay,  by  sheep,  with  the  results  obtained 
by  .Slutzer's  method.  The  results  of  ihrce  exp<^ri- 
ments  nn<  given.  In  each  case  the  actual  ilige.siihility 
was  somewhat  less  than  that  indicated  by  Stutzcr's 
method. 


OUcuUttd  dICMtlblUty. 

Obierved  digcaUblUty. 

M.*  per  cent. 
79.1       ■• 

M.4  per  ceot. 
7S.0       " 
74.4       " 

A  portion  of  the  nitrogenous  matter  of  the  solid 
excrements,  however,  consists  of  billiary  products, 
and  other  matters  not  derived  directly  from  the  food, 
and  therefore  not  properly  classed  with  its  indigesti- 
ble matters.  When  this  was  taken  into  account  in 
calculating  the  actual  digestibility,  a  closer  agreement 
was  obtained  than  Is  shown  by  the  above  fijiures. 

On  the  other  hand,  however,  the  nucleine  of  the  solid 
excrements,  as  determined  by  Stutzcr's  method,  was 
twenty-five  to  thirty  per  cent  less  than  the  amount 
found  in  the  fodder,  showing  that  some  of  the  latter 
must  have  been  digested.  It  would  seem,  then,  so 
far  as  conclusions  can  be  drawn  from  three  experi- 
ments, that  Stutzer's  proposed  method  may  serve  to 
give  an  approximation  to  the  digestibility  of  the  pro- 
telne of  a  fodder,  and  possibly  prove  a  useful  addition 
to  the  methods  of  fodder  analysis,  but  that  his  arti- 
ficial digestion  does  not  correspond  in  all  respects 
with  natural  digestion.  —  (Bteticniiann's  centr. -/ifitt, 
18.S2,  T.i'J. )     II.  P.  A.  [601 

Digestive  fluids  of  the  horse.  —  Space  permits 
only  a  summary  of  the  more  important  results  ob- 
tained in  this  valuable  investigation  by  Ellenberger 
and  Ilofmeister.  * 

a.  The  saHra.  The  mixed  saliva  contains  an  ener- 
getic di.xstatic  ferment,  which  acts  at  once  on  cooked 
starch,  tiut  more  slowly  on  uncooked.  Potatt>-8tarcli 
is  not  saccharified  during  nuLslication,  but  minute 
i|U.iiitlties  of  oat  or  barley  starch  may  be.  Both  the 
parotid  and  the  submaxillary  saliva  have  a  diastatic 
action,  though  it  is  not  so  energetic  as  that  of  the 
mixed  saliva.  The  action  of  the  mixed  saliva  equals 
'  the  pro<luct  of  the  actions  of  its  components.'     In 
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the  IiUkhI  of  the  lioi'^e,  ami  also  in  most  other  fluids 
and  organs,  iliastatic  ferments  are  present,  hut  in 
mud)  less  i|mtntily  than  in  the  saliva.  Slightly  acidi- 
fying the  saliva,  or  mixing  it  with  small  quantities 
of  arlitlcial  (acid)  gastric  juice,  does  not  hinder  the 
diastatic  action.  Cire.iter  concentratiiiin  of  the  acid 
hinders  the  action,  but  does  not  destroy  the  ferment. 
The  saliva  acts  slowly  upon  cane-sugar.  The  parotid 
saliva  contains  traces  uf  a  peptonizing  fenncnt.  The 
saliva  docs  not  act  upon  cellulose.  It  can  emulsify 
the  fats,  but  docs  not  (U'ci)mp<:)sc  ibem. 

6.  Thr  'itutrtr.  juice,  and  ijaiilric  dipealUm.  The 
gastric  digcsllon  of  the  horse  is  of  more  importance 
than  has  been  hitherto  suiiposeil.  It  continues  from 
one  meal  to  the  l)e^t.  When  oats  .ire  fed.  the  con- 
tents of  the  stomach  constitute  a  comparatively  dry, 
crumbly  mass,  containing  sixty  to  seventy  )>er  cent  of 
water.  With  hny-feedin^,  the  contents  are  somewhat 
moister.  The  normal  reaction  of  the  contents  of  the 
stomach  is  distinctly  acid.  The  proportion  of  acid  sel- 
dom rises  higher  than  two-tenths  of  one  pi'r  cent.  It 
is  least  immediately  after  eating,  and  increases  gradu- 
ally. The  gastric  juice  of  the  horse  is  much  less  acid 
than  that  of  the  e.-irnivora.  At  the  beginning  of  di- 
gestion, only  lactic  acid  is  present.  Subsequently, 
liydrochloric  acid  appe.irs,  and  more  abundantly  with 
hny-feeding  than  with  oats;  but  lactic  acid  is  always 
present.  In  the  contents  of  the  stomach  there  is 
,ilways  found  a  diastatic,  a  lactic,  and  a  rennet  fer- 
ment, and  a  fcnnent  which  dissolves  proteine.  Starch 
is  digested  to  a  large  extent  in  the  horse's  stomach: 
the  action  is  most  rapid  during  the  first  one  or  two 
hours,  though  depending  somewhat  on  the  quantity 
and  quality  of  the  tinxl.  Vegetable  proteine  is  ener- 
getically digested,  aiui  converted  into  peptones.  The 
action  is  slight  at  first,  but  augments,  reaching  Its 
completion  in  three  to  eight  hours,  according  to  the 
amount  of  food  present.  When  large  amounts  of  food 
are  taken  into  the  stomach,  much  pepsin  and  acid 
mnst  be  secreted  to  neutralize  the  alkaline  saliva, 
and  initiate  digestion;  and,  consequently,  tlie  time 
required  for  digestion  is  longer.  If  more  food  is  taken 
In  such  a  case,  that  previously  eaten  is  crowded  into 
the  intestines  in  an  undigested  stale.  —  (Bitdtrmann» 
centr.-btatt,  188a.  800.)    ii.  p.  a.  [602 

OEOLOOT. 

Atlantla  revived. —  Professor  Hull  bos  published 
twenty-seven  "  I'aleo-geological  and  geographical 
maps  of  the  British  Islands  and  the  adjoinnig  parta 
of  the  continent  of  Europe,"  showing  the  distribu- 
tion of  the  extjosed  strata  of  the  different  geological 
periods,  and  their  concealed  extension.  In  portray- 
ing tlie  latter  he  has  been  largely  aided  by  the  numer- 
ous borings  which  have  been  made  during  the  last 
twenty-five  years.  Some  of  the  maps  show  the  known 
and  theoretical  distribution  of  land  and  water  during 
the  different  geological  jieriods. 

In  preparing  these  ma|)8.  Prof.  Hull  has  become 
forcibly  impressed  with  two  leading  idea.s,  —  first,  that 
the  present  North  Atlantic  Ocean  must  for  a  long 
lapse  of  time  have  been  a  continental  area,  whence 
wan  derived,  to  a  l.trge  extent,  the  sediment  of  which 
many  of  the  British  formations  are  composed;  and. 
secondly,  that  the  Old  Highland  districts  of  the  Brit- 
ish Isle^i,  once  they  had  sprung  into  existence  as  sucli, 
ever  after  endeavored  to  retain  their  ascendency. 
Me  considers  "  that  the  North  Atlantic  was  mainly 
land  during  the  Laurentian,  Cambrian,  and  lower 
Silurian  periods,  and  was  the  source  of  the  sediment 
of  which  tliefc  gre!\t  fonnatious  are  composed.  It 
probably  first  assumed  large  proportions  as  a  sea  or 
ocean,  when  so  much  of  the  then  tea  became  land; 


namely,  at  the  close  of  the  lower  Silurian  period.    But 
tliere  are  grounds  for  believing  that  it  was  laifclv 
In  the  condition  of  a  land-surface  in  still  later  i 
namely,  during  the  carboniferous,  Permian  (dy..  ■ 

triassic,  and  Jurassic  [leriods,  as  evinced  by  the  thick- 
ening of  the  sediment  both  towards  the  north-west 
.and  south-west  •f  the  British  Isles.  This  great  conti- 
nent of  Allantin  was  the  parent  of  much  of  the  strata 
wliich  now  overspreads  tlie  plains  of  Britain  and  of 
the  adjoining  continental  areas.  With  the  cretaceous 
period,  its  jiennanently  oceanic  form  and  features  set 
in,  and  were  vastly  extended  during  that  and  the  suc- 
ceeding period  of  the  luimmuiitic  limestone."  A  de- 
scription of  each  plate  is  given,  which  is  clear  and 
systematic,  containing  many  references  to  different 
authorities  used.  A  discussion  of  each  map  would 
require  a  memoir  as  large  as  the  original :  suflice  it  to 
say,  that  the  work  has  been  prepared  with  care,  and 
reflects  great  credit  on  its  author.  There  are  many 
points  in  the  geology  of  North  America  which  would 
appear  to  be  strongly  in  favor  of  Mr.  Hull's  vie^vs ; 
such  as  the  Jurassic  age  of  the  Kocky-mountuin  up- 
lift, and  the  absence  in  the  same  region  of  any  SilurLin 
strata,  the  carboniferous  limestone  reposing  on  the 
Taconic  or  on  older  rocks,  showing  that  region  to  have 
been  land  during  the  formation  of  the  viust  Silurian 
sediments  of  the  Mississippi  basin;  the  absence  of 
more  recent  formations  on  the  norlh-easteni  coast; 
the  fresh-water  nature  of  the  Richtuond  trias,  etc. 
Prof.  Hull  has  done  well  in  attacking  the  theory  of 
the  permanence  of  occan-beils,  which,  in  my  opinion, 
is  not  borne  out  by  the  geological  facts;  and  a  |)eru- 
sal  of  Ills  work  sliould  encourage  others  to  enter  into 
this  very  interesting  field  of  research.  —  {Trans,  nty. 
Dubl.  Jioc.  (2)  1.  xix.)    J.  D.  M.  [603 

Heteoritei. 

The  Cranbonnie  meteoric  Iron.  —  I'wo  large 
blocks  nf  meteoric  iron  were  found  in  Victoria,  Aus- 
tralia, in  1S54;  one  mass  weighing  several  hundrrd- 
weiplil,  and  the  other  three  or  four  Ions.  This  last 
was  sent  to  the  British  museum,  and  has  recently 
been  studied  quite  thoroughly  from  the  chemico- 
mineralogic.-tl  point  of  view  by  Dr.  Waiter  Flight,  of 
that  museum. 

When  this  mass  was  fonnd,  only  a  small  portion 
projected  above  the  soil,  while  the  remaining  jiortlon 
W.1S  embediled  in  tertiary  sandstone  overlying  b.isall. 
Dr.  Flight  states  that  the  entire  muss  consists  of 
metallic  mincruls,  and  is  destitute  of  silicates.  In 
the  course  of  the  analysis,  the  nickelifcrous  iron  was 
found  to  contain  numerous  minute,  brittle,  strongly 
magnetic,  apparently  square  prisms,  which  form 
about  one  per  cent  of  the  mass.  These  prisms  arc 
slowly  and  with  illftlrulty  acted  upon  by  H  CI,  but 
are  readily  dissolved  in  H  N  O,.  To  this,  after 
analysis,  the  symbol  (Fe,Ni,)P  w.is  given,  ojul  it  was 
regarded  as  corresponding  to  Guslav  Rose's  rhabdile. 

Certain  scales  were  observed  lying  on  the  faces  and 
between  the  pl,ite8,of  the  nickeliferous  iron  crystals, 
that  were  in  the  form  of  equilateral  triangleH,  h.iving 
the  thickness  of  stout  writiiig-p!i|M'r,  pliant,  strongly 
magnetic,  and  of  a  pure  white  injur.  It  was  found 
to  contain  "O.l.'W'/i  iron,  and  20.744%  nickel,  jind  w.'ts 
regarded  as  being  the  same  iis  Uustav  Rose's  laiiili-, 
and  Zimmerman  s  nietcorine.  Since  the  conip(- 
was  first  definitely  made  otit  by  Dr.  Flight,  h 
jKJses  for  it  the  name  edmoniUonitc.  It  wouiil  I'l- 
tainly  have  been  a  more  gracious  thing  if  he  h.id 
allowed  Itose's  name  to  stand,  instead  of  yielding  to 
the  species-making  mania,  an<l  thereby  increasing  Uio 
confusion  in  mineralogical  nomenclature. 

The  analysis  of  a  brittle,  magnetic  powder,  which 
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<1is«<>lve<l  i<iully  iu  11  XOi.And  which  was  reganloU  .is 
(ti'liii'iliereitr,  gave  the  formula  (Kt-tNi),  H.  A  Urijo 
br«S!<-ci)loriMl,  i>hll<iue  cry^Uil,  showing  perfect  basiil 
CleiiviiKe,  dissolved  readily  in  <iqua  feniit,  liut  wa.i 
only  sliiwly  acted  upon  by  1!  CI  or  by  IJ  NO,  alone, 
and  Rave,  on  anolv.sis,  ihe  formula  (Ke.,Ni.)  I',. 
■Another  crystal  was  found,  which  \«as  apparontly  a 
«<|Uare  iirisui,  having  brilliant  metallic  sides,  with  a 
dark,  almost  black  centre.  Its  itnaly.tis  gave  the 
fonniila  (KcNii),  P.  Giaiddto  occurs  occasionally 
in  Mii^  meteorite,  both  in  nodules  and  in  plates.  The 
nickelifrrous  iron  was  also  examined  for  occluded 
gases;  ami  carbonic  acid,  carbonic  oxide,  hydro^n, 
nttroi;en,  and  marsh  );ase<,  amuuntliii;  In  bulk  to 
3.50  times  the  volume  of  the  iron,  was  uxlraclod. 

It  Is  to  1)6  rcKrelted  (hat  more  attention  is  not  paid 
by  chemists  to  the  question  of  the  avernse  composi- 
tion of  meleoric  masses  iw  a  whole,  in>lead  of  aiving 
their  lime  exclusiively  to  Ihe  analysis  of  the  distinct 
minerals  the  mass  may  happen  to  contain,  —  [Gtol. 
m<m.,  Feb.,  18S3.)     M.  K.  w.  [604 

METEOROLOGY. 

Canadian  weather-review  for  February, 
1883.  —  This  review  has  been  Issued  very  promptly. 
It  consists  of  a  compilation  of  items  of  inlercsl  relat- 
ing to  storms,  temperature,  precipitation,  etc.,  for 
C'anada.  The  mean  temperature  was  mucli  below 
the  normal,  especially  in  the  maritime  provinces.  At 
Sydney,  C'.ll.,  the  defect  was  7.1°.  A  very  important 
table  is  presented,  showing  the  total  number  of  hours 
of  sunshine  at  thirteen  stations  of  the  ilominion. 
Since  the  well-being  of  crop.s  is  dependent.  In  large 
measure,  on  the  amount  of  sunsliine,  sucb  records,  it 
would  seem,  would  be  of  great  value.  The  service 
finds  71.2  per  cent  of  Its  probabilities  fully  verilied. 
Full  record  is  given  of  Ibc  special  disturbances  of  the 
magnetic  needles  at  Toronto.  Tliese  !.|iow  very 
markedly  the  Intimate  relation  between  the  aurora 
and  magnetism,  as  has  been  known  for  many  years. 
Auroras  were  seen  on  the  1st,  4lh,  l!2d,  and  ^7th. 
—  If,  A.  II.  [605 

State  weather-serviceB.  —  The  Ohio  weather- 
service  has  issued  its  report  for  January.  This  shows 
an  addition  of  six  stations  since  the  November  report, 
there  being  twenty-five  in  all  at  tlie  present  lime. 
Thirteen  of  the  stations  have  barometers.  The  ob- 
servations, day  by  day,  are  publhhed  in  full,  and  will 
form  a  more  satisfactory  basis  for  more  detailed  study 
tlian  can  be  had  fn>m  stations  at  greater  interv.ils. 

The  Tennes.see  weather-service  has  issued  its  first 
monthly  report  for  February.  This  hhows  tliat 
twenty-two  stations  are  now  observing  the  weather, 
and  tweniy-eiglit  more  are  soon  to  join  in  the  work. 
It  is  to  be  hoped  that  those  stations  of  observation 
will  not  only  add  to  our  !,tore  of  knowledge,  but  also 
increase  interest  in  a  large  mass  of  people  to  whom 
an  accurate  forecast  of  the  weather  is  of  great  conse- 
quence. Tlie  observation  of  rainfall,  for  example,  is 
one  of  the  simplest  tinit  can  be  macje,  and,  all  along 
the  watersheds  of  our  rivers,  wmdd  :issist  very  mnte- 
rially  in  the  discussion  of  floods,  droughts,  etc.  — 

H.  A.  H.  [606 

GEOQRAPHT. 

Revie'ws.  —  'Jap.inslandwirlscbaftliche  nnd  allge- 
mcinwiilscliaftliclie  veri)iillnisi.e,'  by  Georg  l.,icbsclier 
(Jena,  I8.S2),  is  reviewed  by  Alf.  Kirchholl  in  Aush 
land,  1S.S2,  Njl-8,S7. 

The  geographic  observations  in  Nordensklold's 
'  Umsegelimg  Aslens  nnd  Eiirnpas  auf  der  Vega' 
(Leipzig,  1S82)  are  summarized  in  Aunlaml,  liHi, 
W7-II54. 


'In  fernen  oslen;  reisen  des  grafen  Sieclienyi  in 
den  jahren  1877-1880,'  by  G.  Kreitner  ( Vienn.A.  IRSI), 
is  reviewed  by  A.  U.  Keane  iu  yntiiec,  l>ec.  21.  1H8S!. 

Elwe>'  translation  of  Capello,  and  Ivens'  narialive, 
'  From  Bengnela  to  the  territory  of  Yooca'  (London. 
1822).  is  noticed  by  E.  C.  Kye  in  Proc.  toy.  pm/r. 
HOC,  iv.  7i»l.  — w.  M.  n.  [607 

Wissmann's  letter  from  Cairo.  —  Uiuler  date  of 
Jan.  5,  Wissniann  wrote  to  the  German-A  fi  ■-•>- 

elation  from  Cairo,  wliere  he  was  detained 
that  began  on  hi-i  homewanl  voyage  up  th.  i,...i  ...  a. 
The  following  abstract  notes  his  more  important 
sintenient.s,  but  his  route  is  difiicult  to  follow  from 
lack  of  Ills  names  on  even  the  most  recent  maps. 
Eorly  in  December,  1S81,  Wissmann  left  Kingenge, 
with  I'ogge  and  a  caravan  of  two  hanilrt>d  men,  and, 
on  passing  the  Lulua,  re.icbed  tlie  limit  of  the  west 
African  wooded  savannahs,  and  entered  the  thickly 
populated  prairies  of  central  Africa.  Lake  Mukamba 
W.13  readied  iu  llie  middle  of  December,  in  lat.  Tt° 
4.V  S.,  concerning  which  further  details  will  he  given. 
Passing  llie  populous  ditlrlct  of  the  Bashilange,  the 
explorers  came  to  the  Lubi  on  Jan.  .5,  1882,  and  en- 
tered tlie  country  of  tlie  Bassonge  (sing..  Mu*songe), 
—  a  tine,  strong,  industrious  race,  liviim  in  neat 
villages,  with  houses  surrounded  by  gardens,  and 
separated  liy  straight  streets  shadeil  by  |<alms  and 
bananas.  They  work  in  Iron,  cop|)er,  clay,  and  wood, 
and  unilerstand  weaving  and  basket-making.  Two 
days'  mari,'h  through  forests  inhabited  by  elephants 
nnil  buffaloes  led  ilictn  to  the  residence  of  the  king, 
Katjilcli,  on  the  Lubilasli  (.Sankuru),  lat.  h°  T  S., 
where  tliey  rested  a  week.  On  starling  .-igain.  there 
was  some  difflcnity  at  first  in  obtaining  permission  to 
go;  for  the  king  wislied  ibcm  to  st.i/and  help  him 
against  an  attack  from  the  Hakiiba  on  the  north. 
Leaving  the  Lnbil.ish  on  Jan.  29,  llicy  crossed  a 
fertile,  well-watered  region,  occupied  liy  warlike 
H.%s.songe,  by  long  vilLiges  of  Oenccki  (sing.,  Mu- 
necki),  and  by  the  timid  Kalcbue,  nearly  all  of  wliom 
ai'e  cannibals,  and,  on  Maicli  8,  came  to  the  Lomami, 
lat.  h°  42'.  From  here  to  Tanganyika  were  found 
tliei  Baiua  (Stanley's  Watwaj,  who  seem  to  be  llie 
remaining  trll)es  of  the  early  people  of  this  region. 
Tliey  live  iu  miserable  huts,  without  industry  or  ag- 
riculture, and  subsist  on  wild  fruits  and  liy  hunting. 
On  April  17,  the  party  arrived  at  Nyangwe  on  the 
Lu.ilaba,  lat.  4'=  13'  S.,  and  were  well  received  and 
aided  by  the  Arabs  of  that  lialf-civilixed  town.  There 
the  e.xplorers  parted.  Pogge  turned  back  on  May  5: 
and,  after  some  delay,  VVis^mann  started  castwarii 
with  a  small  party  on  June  1,  having  much  trouble 
with  his  men  anil  the  people,  on  the  way,  till  lie 
reached  the  great  lake.  There,  at  Uuanda,  be  enjoyed 
the  lios|>itality  of  t)io  Englisli  missionary,  GrilTiLh, 
and  ni,ide  a  four  days'  excursion  to  the  Lnkug.i.  con- 
cerning which  he  promises  interesting  information  as 
to  the  part  it  plays  as  Tanganyik.Vs  outlet.  Cros.-.ing 
to  Udjidji,  the  rest  of  his  way  led  tbroiiHh  less  un- 
known country.  His  most  important  (IkIuut  was  to 
'IJIilia'  (Udjowa?),  where  King  Mirambo  received 
him  iu  the  most  friendly  manner,  with  roast  beef  and 
champagne.  On  Sept.  ')  Wissniann  was  welcomed  to 
Talmra  by  the  French  missionaries  there,  and  shortly 
afterwards  reached  the  German  station  in  Gonda, 
where  he  found  Bohm  and  Reichardt  about  to  start 
on  an  extended  journey  farther  Inland,  Kaiser  having 
already  set  out.  On  Nov.  15  he  arrived  safely  on 
tlie  eastern  coost.  —  {Aimland,  IS&J,  134;  Coinpten 
renilwi  xoc.  !/£i>'jr.  Pimx,  188:1,  (W.)     w.  M.  D.       [608 

Rio  Bembe.  —  D.  T.  das  Neves  prcfucejt  an  otxount 
of  his  exploration  of  this  river,  generally  given  as  the 
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Limpopo  on  the  maps,  witli  an  hislorit-nl  skt>tch  of 
tlie  native  covpriiineiit  of  Ihc  region,  of  which  Mti- 
zilo,  son  of  ManiciiAsa,  is  at  present  the  head.    Aftttr 
the  Zsinibcil,  the  Upmbe  i«  the  larRusl  river  of  oasl- 
eni  Afiicn.     Its  valloy  is  very  fertile,  —  nultable  for 
the  Krowth  of  suuiir-coiie,  cotton,  etc.,  —  ami  is  well 
■  popiilnteil.     To  the  nortlnvard  the  country  is  more 
Lnealthy  for  Kuropeans.     Its  line  forests  of  valuable 
'wood  contain  many  elephants,  and  its  saline  lugnons 
are  full  of  hippopotamus;  but,  "in  consequence  of 
the   absence   of   native   population,  the   tsetse-fly  is 
^found  everywhere  through  it.''    In  a  somewhat  ex- 
lltcd   p<irriralion,  the  author  conclude*  witli.  "We 
Fbavo  traversed  a  vast  area  of  the  province  of  Mocam- 
Ibique,  finding  it  all  most  salubrious  and  excellent  for 
lOCCUpation  by  the  white  race.     It  iKissesses  all  the 
(Conditions  to  make  it  suil.-ible  for  the  immigration  of 
illUiins  of  Europeans,  who  will   find  Us  soil  more 
[iferlile  than  Ihnt  they  have  left.     It  is  perhaps  the 
[inoKt  populous  rei;liin  of  all  tropical  Africa;  ami  its 
millions  of  Datives,  placed  In  contact  with  civiliza- 
tion, will  become  consumers  of  innumerable  Euro- 
pean wares."  —  (/iof.  mc.  yeogr.  LMoa,l>^2,  S.JO.) 
w.  M.  D.  [609 

BOTANY. 

Ice -plant     (Meseiabryantbemam     crystaUi- 

nain|,  —  M.  Ilervc  .^I,ln^on  calls  altenti.m  to  the  ea.«e 

.with  which  tills  plant  can   bo  cultivateil   on  a  larj^u 

|.tcale  iis  a  source  of  i>otash.     According  to  hini,  the 

tresh  plant  contains  about  half  of  one  i>er  cent  of 

polAsb  . —  {Cvmplea  rendtis,  Jan.  S,    1K83.)    O.  i..  o. 

[610 
Lobs  and  gain  of  nitrogen  by  arable  soil .  —  M. 
Dohe'rain  jjivrsa  very  inlereslini;  .iccounl  of  hi<  ex- 
pcriuie[)tB  at  the  station  at  Uriu;n<>n,  which  may  bo 
summarized  as  follows:  the  loss  of  combined  nitro- 
^gi<n  which  a  harvested  field  »ustaiu-<  is  not  due  ex- 
tclusivi'ly  to  the  removal  of  the  cnipi  but  it  largely 
Kkttriliul.'ible  to  the  oxidation  of  nitrogenous  matter 
lln  the  soil,  and  its  e.-cape  in  the  form  of  nitrates  in 
4ralna}{e.water.     The   lois  Is  greatest  when  the  use 
of  fertilizers  h.is  been  most  generou«,  and  It  ceases 
when  the  fields  lie  fallow.     The  rea:<on  for  the  latter 
'  U,   that   then    the   air  penetrate'   less  deeply.     The 
Ifesults   are   quite   in   accord    with   tliose   previously 
'reaehod  at  llothanisted.  —  {(.'omptfn  ranlua,  Jan.  I."). ) 
O.  L.  o.  [611 

Solar  radiation,  and  assimilative  activity. — 
TimlrlnzetT,  whose  experiments  upon  the  action  of 
chlorophyll  are  of  great  Importance,  hai  lately  pub- 
lished In  a  short  nolo  Ji  few  of  his  more  recent  re- 
sults. Quantitatively  determined,  forty  [>er  c<!nt  of 
the  amount  of  solar  energy  absorbed  by  a  green 
leaf  under  the  most  favorable  conditions  is  convert- 
ed Into  cheiulcal  work.  He  calls  attention  to  the 
usefulness  of  Langley's  bolometer  in  such  luvestica- 
lions.  —  {Comiitea  rnitluK,  Feb.  5. )     o.  L.  o.  [612 

The  difference  between  the  chenucal  consti- 
tutiOQ  of  living  and  dead  protoplasm  Iihk  been 
I  further  studied   iiy   I.oew;  and  the  re«iilt'<  of  the  in- 
ITesllgation,  too  conipjicated  for.a  short  abstract  here, 
IkccoKl  in  the  main  with   iho'^c  previously  noticed 
In  this  jouruol.  —{Pfiiiyer'aarehlc,  Feb.  li.)  u.  t..  o. 

[613 

Fertilization  of  TucccL  —  The  delil>cmte  polli- 
nation of  Vucca-llowers  by  a  torlricid  moth  ( Pronuba), 

Llo  in-uie  the  produciion  of  «eeil  for  ll'<  young  to  feed 
upon,  it  will  known  Ihrouijli  tin'  publii-alions  of  Its 

'«!■ ■■    -   "■•  f.  Kilny.     From  I-' — t  of  a  paper 

t'  I' r   at  the  Moi'  iiic  of  tlic 

A  .  lallon,  by  the  >  ;  rver.  It  ap- 

(leor*  Uiat  the  act  of  collvvting  pulleu  by  Hronuba  for 


the  fertilization  of  the  Tucca  "  is  ns  deliberate  and 
wonderful  as  that  of  pullinntlnn.  (ioing  to  the  top 
of  the  stamen,  she  stretches  her  tentacles  to  the  ut- 
most on  the  opposite  side  of  the  anther,  presses  the 
head  down  upon  the  pollen,  and  scnipes  it  together 
by  a  horizontal  motion  of  her  maxillae.  The  lieail  Is 
thou  raised,  and  the  fnint-legs  are  used  to  shape  the 
grains  into  a  pellet,  the  tciilaeles  coiling  and  uncoil- 
ing meanwhile.  .She  thus  goes  from  one  anther  to 
another  until  she  has  a  giiniciency."  The  conclusion 
of  Dr.  Kngelmann,  that  the  apices  of  Yucca  stigmo-s 
are  not  receptive,  i<  contirmed,  "The  exceptional 
self-fertilization  in  Tucca  aloifolia,  the  only  species  in 
which  it  is  recorded,  is  shown  to  lie  due  to  the  fact, 
that,  In  the  fruit  of  this  speeieS,  there  is  no  style,  the 
stigma  being  sessile,  and  the  nectar  abundant,  lilling 
and  even  bulging  out  of  the  shallow  o|)ening  or  tube. 
The  flowers  are  always  pendulous:  and  tlie  pollen 
falling  from  anthers  can,  under  favorable  circum- 
stances, readily  lodge  on  the  nectar."  —  (Amer.  not., 
Feb. )     w.  T.  [614 

Pollination  of  the  fig.  —  Some  light  ha.s  been 
thrown  on  the  much-vexed  question  of  caprificaljon, 
and  the  relation  of  the  capritlg  or  Caprillcns  to  the 
fig-tree,  by  the  studies  of  Frit*  Muller  anil  Poul 
Ifayer.  It  ajipears  th.it  the  capriflg  is  the  male  flg- 
|)lant,  as  Linne  believed,  and  not  a  distinct  race,  as 
Soluis-Iiaubach  lias  recently  maintained.  Fig-seeds 
produce  both  C'apiiflcus  and  llg-seedlings.  The  rela- 
tions between  these  two  foruH  of  an  originally  mo- 
noecious s|)ecies,  and  the  gall-tly  (Blastophngus),  on 
which  it  now  relics  for  crossing,  are  very  curious. 
Three  broods  of  the  insects  each  year  are  brought  to 
maturity  in  as  many  crops  of  tlowers  of  IheVaprifig: 
the  first  two  of  which  ureab>olutely  infertile,  while  the 
lost  does  not  average  one  seed  to  two  llg^.  On  arriv- 
ing at  maturity,  the  wingless  males,  after  escaping 
from  the  fruit  in  which  they  have  developed,  seek  out 
other  pistils  containing  females,  which,  being  impreg- 
nated before  their  release,  afterward  escape,  and  pen- 
etrate other  young  figs  belonging  lo  the  next  crop,  on 
either  capridg  or  tig-tree,  to  oviposit.  lieiiig  dusted 
with  the  pollen  of  the  strongly  protogynous  flowers 
from  which  they  have  come,  they  i>ollinale  the  recep- 
tive stigmas  over  which  they  creep;  but  the  flowers 
of  the  capriflg  only  are  accessible  to  their  ovipositors. 
As  a  result  of  fertilization,  the  tig-tree  ripens  its  fruit 
rapidly,  and  its  seeds  are  soon  scattered  by  frugivo- 
rous  birds;  but  that  of  the  capriUg  never  becotncs 
eatable. — (Miiller,  Kukiiioh,  Aug.  5,  I88°J;  Mayer, 
MilllielL  zool.  slat.  Neapel,  iil.;  Abstracts,  liiotny, 
cenlral-blatt,  Hov.  la.)    w.  T,  [615 

ZOdLOQY. 

G««Ientetatei, 

The  origin  of  the  spermatozoa  in  Medusae.  — 

In  a  short  paper  on  this  subject,  Merejkowsky  calls 
attention  lo  the  interestini!  fact,  that  the  mature  re- 
pmduction-folllcle  of  Cassiopea  or  Khizostoma  bears 
a  close  resemblance  to  the  same  organ  of  I'elagia 
durins  its  very  young  stages.  At  a  very  early  stage 
of  development,  the  immature  follieles  an-  almost 
exactly  alike  in  all  three  genera;  but  in  C'a>slopea 
they  undergo  very  little  change.  The  mature  organ 
Is  a  simple  ovoldal  pouch,  lined  with  endodeim-cclls, 
and  filled  with  spermatozoa.  According  to  the  broth- 
eis  Herlwlg.  I'el.agia  pa.>'Ses  through  a  siinilnr  singe 
long  before  maturity  is  reached;  but  its  development 
In  this  genus  di"  -  •  •■'  °'"i>  here,  oii''  ■'  '^  •I'v  be- 
comes a  long  irn  h,  the  ton  lica- 
tlons of  which  ai'-  i  in  an  intM  uigte. 
It  U  easy  to  tli»uuru  that  the  simple  |k>ucUc*  of 
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Cassiopen  open,  when  mature.  Into  the  genitnl  sinus, 
into  which  iferejkowsky  has  »een  the  ripe  spennato- 
loa  cscnpe.  ITe  bellcvus  that  similar  optMihifpi  proba- 
bly exist  in  Peliigin;  auil  ho  thinks  the  failure  of  Iho 
Hertwig  brothei-s  to  find  them  is  due  to  the  great 
complexity  of  the  mature  follicle  in  this  genus,  rather 
than  to  the  absence  of  openings. 

The  paper  also  contains  aminutc  illustrated  account 
of  the  trnnsfurmatioM  of  the  endodenn-cells  whicli 
line  the  follicle  into  spermatozoa.  —  {Arclu  tovL  ncp. 
gin.,  1882.  677. )     w.  K.  u.  [616 

Endodermal  uervous  Byatem  In  hydroids. — 
Dr.  Lendenffld  states  that  he  independently  dUcov- 
ered  in  Australian  species  of  Eudendrium  and  Cam- 
panularia  tlie  ring  of  glandular  cells  which  has  been 
recently  describcil  by  W'eissman  and  Jickell  in  Eu- 
dendrium. rie  also  finds  in  all  the  Campanularidae 
which  he  has  examined  a  well-developed  nervc-rlng 
of  endodcrmal  origin,  running  around  the  proboscis, 
just  inside  the  oral  opening.  In  this  region  a  num- 
ber of  sensory  cells  are  found,  with  stiff  hairs,  which 
project  among  the  cilia  of  the  endoderm-cells.  The 
study  of  sections  shows  that  these  sensory  cells  are 
connected  with  the  ganglion-cells;  and  the  processes 
which  are  given  off  from  these  ganglion-cells  anas- 
tomose with  each  other  in  such  a  way  as  to  form 
a  complete  nerve-ring  around  the  mouth.  This  ring 
he  regards  as  the  central  nervous  system  of  hydroids; 
and  he  calls  attention  to  the  fact  that  it  not  only 
originates  from  the  endodenn,  but  is  without  a 
boniologuc  in  the  medusae,  since  none  of  the  medusae 
are  known  to  have  a  nerve-ring  In  this  position.  — 
(Zonl.  anz.,  Feb.  5.)    w.  k.  b.  [617 

Oraitaoeani. 

Color  in  Idotea.  — Carl  Matzdorff  has  published 
an  elabiir.ite  and  fully  illustrated  memoir  on  the  color 
of  Idotea  tricuspidata  (=  irrorata),  —  a  variously 
colored  isupod  abundant  on  both  sides  of  the  North 
Atlantic.  After  describing  the  various  color-vari- 
eties, which  he  arranges  in  live  groups,  and  the 
minute  structure  of  th<!  integument,  particularly  the 
hypodermal  pigment-cells,  which  he  regards  as  tmc 
chromatophores.  the  author  discusses  at  gr<!at  length 
the  physiology  of  the  changes  of  color,  and  the  origin 
of  color-varieties.  The  chiingcs  of  color  are  directly 
influeuced.  neither  by  food,  temperature,  light,  nor 
saltness  of  the  water,  but  are  sympathetic  changes 
induced  by  the  color  of  the  surrounding  objects. 
Warmth  and  light,  however,  accelerate,  and  cold  and 
darkness  retard,  the  color-changes.  As  in  other  ani- 
mals, changes  in  color  are  produced  l)y  contraction 
and  dilatation  of  different  sets  of  chromatophores. 
The  synonymy  of  the  species  is  discussed,  and  a  long 
list  of  works  cited  is  given;  but  Dr.  Alatzdortf,  while 
agreeing  with  Ilarger,  that  the  American  irrorata 
and  the  Kuropean  tricuspidata  are  the  same  species, 
rejects  the  earlier  name  because  it  has  been  used  only 
by  Americans!  — (.Aenu,  zeittc/rr.  nalurw.,  xvi.  1.) 
s.  I.  s.  [618 

The  Challenger  Ampbipoda.  —  The  Rev.  T.  I{.  R. 
Slebbing  gives  prelliniiiary  descriptions  of  some  of 
the  more  slrikin;;  new  forms  of  Ani]>hipoda  from  the 
Challenger  exi)edition.  Only  nine  species  and  one 
genus  are  described.  Unfortunately,  noaliuslon  what- 
ever is  made  to  the  region  or  depth  from  which  any  of 
the  specimens  come.  —  {Ann.  marj.  nat.  hint.,  March, 
18i».)    s.  I.  !).  [619 

VERTEBRATES. 

The  reaction  time  of  olfactory  sensations.  — 

The  time  elapsing  Iwtween  the  moment  of  stimulation 
and  the  giving  of  a  signal  to  indicate  the  perception 


of  a  sensation  by  the  person  experimented  upon,  has 
been  measured  for  auditory,  tactile,  visual,  and  gus- 
tatory sensations.  Beaunis  has  now  a<l<led  to  the  list 
by  a  scries  of  observations  made  on  himself  in  regard 
to  tlie  reaction  time  of  olfactory  sensations.  From 
the  table  which  he  gives,  it  is  clear  that  stimuli,  as 
ammonia  and  acetic  acid,  which  excite,  not  merely 
fibres  of  the  gustatory  nerve,  but  also  nerves  of  com- 
mon sensation,  have  a  shorter  reaction  time  than 
stimuli  which  act  only  or  mainly  on  the  nerve-fibres 
concerned  with  the  sense  of  smell  proper.  Excluding 
ammonia  and  acetic  acid,  the  table  includes  camphor, 
assafoetida,  ammonium  sulphide,  chloroform,  carbon 
disulphide,  valerian,  mint,  and  carbolic  acid;  and  the 
reaction  time  increases  in  the  at>ove  order  from  .50 
to  .07  of  a  second.  It  was  found  Impossible  to  deter- 
mine accurately  the  moment  of  olf,-iclory  perception 
of  musk.  The  numbers  show  that  the  olfactory  re- 
action time  is  longer  than  tactile,  visual,  or  auditory. 
In  a  foot-note  tlie  author  states,  that,  since  writing 
his  paper,  he  has  learned  that  Uuccola  of  Turin  had 
been,  about  the  same  time,  at  work  on  the  same  sub- 
ject, and  h.id  reached  results  in  the  main  concordant 
with  those  above  stated.  —  {Cnmpteji  rcndua,  xcvi. 
387).     H.  N.  M.  [620 

Fine  atmctnre  of  bone.  —  6.  Broesike  lias  pub- 
lished .in  extensive  memoir  on  this  subject  [Archiv 
milcr.  anal.,  xxi.  OS.')),  of  which  Eberth  has  published 
an  abstract,  here  reproduced.  The  first  part  of  the 
paper  deals  with  the  limiting-sheaths  of  the  osseous 
canal  system.  The  sheaths  may  be  Isolated  by  the 
action  of  acids  on  completely  macerated  bones.  They 
are  but  slightly  pliable,  and  reproduce  perfectly  the 
forms  of  the  canals.  Tliey  may  be  destroyed  by  cer- 
tain reagents  cjuicker  than  the  basal  substance  of 
bone,  from  which  they  are  therefore  different,  their 
substance  resembling  kcratinc  In  the  author's  opinion. 
The  sheaths  are  wanting  in  embryonic  and  all  young 
bone.  Tl)e  author  speculates  as  to  their  origin :  he 
thinks  they  must  arise  either  as  a  precipitate  from  the 
lymphatic  fluids,  or  else  by  decalcification  of  the  basal 
substance.  (Neither  of  these  views  appears  probable.) 
The  osseous  corpuscles  form  a  continuous  network 
by  the  union  of  their  processes.  Tliese  cells  probably 
have  no  membrane,  and  the  nucleus  soon  degenerates. 
Witli  increasing  age,  the  ceils  loose  their  process,  and 
become  jagged  and  smaller,  so  that  there  Is  a  space 
around  them;  then  follows  fatty  metamorphosis  of 
the  protoplasm,  and  finally  complete  fatty  degenera- 
tion, of  which  the  products  may  be  resorbed.  The 
author  advances  the  (very  improbable)  hypothesis, 
that  the  corpuscles  are  killed  by  smothering  in  car- 
bonic acid,  accumulated  in  parts  of  the  l)one  remote 
from  the  blood-vessels.  The  basal  substance  consists 
of  uncalcified  gelatine,  yielding  (ibrillae,  embedded  in 
a  calcified  cement.  The  lamellae  are  formed  by 
primitive  layers  of  fibrillae,  which  do  not  intercross 
and  intertwin<>,  although  the  sets  of  parallel  tibrllloe 
run  In  various  dia'ctioiis.  The  author  distinguishes 
between  regular  and  irregular  tibrillar  tlaisue.  — 
(FurUchr.  med.,  i.  \0.)     c.  8.  u.  [621 

Nerves  of  the  small  blood-vessels.  —  L.  Bremer 
gives  a  brief  ri»umf  of  previous  opinions  on  this  sub- 
ject, and  reports  his  own  observations  made  prin- 
cipally on  frogs  and  lizards.  He  ;isserls  that  his 
statements  also  apply  to  the  warm-blooded  vertebrates. 
The  line  capillaries  are  accompanie<I  by  usually  two 
naked  nerve-fibres,  which  anastomose  with  one  an- 
other, and  give  off  fine  branches  which  form  a  plexus 
around  the  vessel.  The  threads  of  the  plexus  give 
off  fine  knot-like  thickenings  on  the  side  towards  the 
wall  of  the  vessel,  .^nit  these  knots  are  the  ultimate 
terminations.    On  Ihe  veins  and  arteries  there  are 
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nioiltillaied  nt'rvos  that  give  off  the  naked  tibree  to 
tonii  the  (lorivascular  plexus.  Bremcr  closes  his 
paper  witli  oriiicisms  of  previous  writers  on  the  sub- 
ject. —  {Arch.  r»i«-r»«.  aniU.,  xxi.  663. )    C.  B.  M.    [622 

Fiab. 

A  plenioneotoid  hybrid.  —  A  curii>iL<i  flatfish 
wa.^  s<.-iit  to  Dr.  K.  E.  H.  Kraiise  <>f  Rostink,  imtt  has 
been  nutici'd  by  liini  as  hybrid  between  tlie  pl.-iice 
(PI:tte.'Wa  vulgaris)  iiiii)  tiirbut  (lihombus  maximusj. 
>"  figures  or  di'scriptlons  am  given  In  enable  llie 
Xeader  to  form  an  opiidon  for  himself.  —  (Jrc/i.  ver. 
frruuili-  nnlunj.  Mei-kl..  xxxv.  IISI. )     t.  o.  [623 

The  bones  of  Iiophiua  piacatorius.  —  An  arliele 
Willi  this  caption  has  been  piililislii'd  by  Hobert  Mor- 
row. The  iKiiie.*  of  llio  skclftoii  are  described  in  the 
l8e<|iteDce  followed  by  Ciivier,  but  with  Owen's iioinen- 
rclaiiire.  The  article  Is  deficient  in  the  oleiirness  and 
precision  which  could  oidy  result  from  comparison 
with  related  fonns.  —  IProc.  Iraii.i.  Nona  Scot,  intt., 
5,  .140. )    T.  a.  [624 

Fishes  of  T77iBoouBiii.  —  A  Catalo!:;ue  of  the  cold- 
blooded vertebrates  of  Wisconsin  has  been  furnished 
j  by  Dr.   T'.   R.  Hoy  to  tlie  geological  survey   of  the 
'atate.     The  classiQcation  of  the  first  edition  of  .Jor- 
dan's manual  has  been  adopted,  and  a  liundred  and 
forty-two  species  are  catalogued.    Tlie  list  is  little 
.more  than  a  nominal  one,  and  Is  replete  with  typo- 
Egraphical  errors.     It  is  not  evident,  either,  to  what 
Textent   the  identifications  of   species  can   be   relied 
jttpon,  altliougli  llie  author  ackiiowled;4e'<  "great  ob- 
1  ligations  to  Prof.  David  S.  Jordan,  as  well  as  to  the 
lamented  Copcland.  for  valuable  assistance  in  deler- 
minlng  species."    Dr.  Hoy  thinks  that  "  Wisconsin 
bos,  fierhaps.  tlie  best  facilities  for  fish-culture  of  any 
Ijtatc  in  the  I'nion,"  as  there  art!  'not  less  than  I,8<K) 
^litkes,'  covering  'some   1,400  square  miles,'  in  llie 
Btate.  —  ( Bep.  geol.  tntrv.  Wixc,  1.  427. )   T.  «i.        [625 

Development  of  the  lachrymal  duct  in  mam- 
uala.  —  Von   Uaer  referred  the  development  of  the 
{lachrymal  canal  to  an  evaginatioii  of  the  pharyngeal 
'  cavity;  Burdach,  to  a  fold  in  the  skin  starling  from  llie 
conier  of  the  eye.     The  first  to  assert  that  \t  arises  as 
•  groove  between  the  upper  jaw  and  external  nasal 
process  was  Erdl.  whose  view  was  sliortly  after,  but 
ndependently,  advanced  byCoste,  and  since  has  been 
'Jely  accepted.     Its  accuracy  became  questlonahio 
irhcn  Horn  sliowed  ( Mnrph.  jahrh.,  ii.)  that  the  canal 
laes  in  amphibians,  li/.anls,  and  chicks,  a.i  an  in- 
DWtb  from  the  Inner  surface  of  the  epidermis.  The 
Bring   liaiid   becomes  subsequently   constricted, 
surrounrled  by  connective  tissue,  and  hollowed  out 
into  a  canal.     Kwelxky  (,lrcA.  ./iir  uiif/cn/iei'U-.,  vlii.) 
foniiil  later  the  same  mode  of  development  in  cattle. 
E.    Legal  now  reports   liis   inve<tig.illons   on   tliis 
theme,  carried   out  principally  on  pigs,  but  also  on 
mice  and  rabbits.     The  first  Indicalioti  of  the  lachry- 
mal i-anal  is  at  the  time  whe'n  the  nasal  nits  commu- 
nicate with  the  mouth  tiy  the  primitive  clioa!iae,  and 
the  Jacobsoii'»  i-anal  ii  well  developed,  —  while  ex- 
nally  Die  so-called  lachrymal  furrow  may  lie  seen 
pigs,  4.2  em.,  extreme  length).     The  epithelium  of 
Be  lachrymal  furrow  is  thicker  tlian  tlie  rest  of  the 
Apidermls,  l)ecause  there  are  one  or  two  layers  of 
cells  between  tlie  basal  cylinder  and  the  superficial 
""lit  cells,  which  elsewhere  alone  conslitule  the  epi- 
ennis.     The  inner  surface  of  the  epidermi'i  of  llie 
arrow  urows  into  a  ridge,  wliicli  beeins  at  the  opeii- 

d\  of  Jocolison's  organ  into  the  nasal  cavity.     The 
ge  grows  higher,   and  finally  separates  from  the 
•kin,  forming  »  rod,  the  separation  becoming  com- 


pleteil  soonest  at  the  nasal  end.  The  upfier  end  of 
the  rod  is  connected  with  the  upi)er  lid,  but  soon 
forms  a  stout  branch,  which  grows  towards,  but  does 
not  reacli,  the  lower  lid  of  the  eye.  The  details  of 
the  growth  of  the  rod  are  fully  entereil  into.  The 
canalization  begins  late,  and  at  the  ocular  end.  and 
is  effected  bv  the  separation  of  the  central  cells  of  the 
Toi.  —  {Mnrph.j<ihrb..vi\\.ZX\.)     i:.  s.  m.  [626 

Morphology  of  the  mammalian  germ.  —  Tlie 
strange  liypotliesis  Is  ailvanccd  by  Itepiachoff,  that 
the  impregnated  ovum  of  mammals  is  a  <llstlncl  Indi- 
vidual, which  divides  into  two  Individual".  One  of 
the  descendants  only.  Van  Hcneden's  '■entoilerinatlc' 
segmentation-sphere,  grows  up  like  a  spore  into  the 
complete  sexual  individual.  (Tills  seems  over-fanci- 
ful.)—(Zoo/,  roii.,  vi.  i'..V)     (.-.  s.  M.  [627 

Harder's  glands  in  rodents.  —  Karnocki  has  re- 
cently made  some  studies  upon  the  nature  of  these 
structures  in  rabbits,  guinea-pigs,  and  rats.  In 
rabbits  and  hares,  in  contradistinction  to  all  other 
rodents,  the  gland  consisls  of  two  portions,  —  a  supe- 
rior (white)  and  an  inferior  (reddisli  gray)  half,  hav- 
ing a  common  duct.  The  latter  opens  near  the  free 
border  of  the  eyelid,  and,  passing  backward  directly 
to  the  gland,  divides,  giving  off  many  branches  to  each 
half.  Within  the  gland  the  branching  Increases  until 
the  terminal  vesicle  is  reached.  The  latter  consists  of 
proportionally  long,  broad,  and  rejieatedly  branched 
serpentine  passages,  with  lateral  expan«ions.  Tliere 
Is  no  constriction  of  the  gland  proper  at  its  juncture 
with  the  duct.  This  structure  distinguishes  the  Har- 
derian  glands  of  rodents  from  true  acinose  glands, 
and  brings  them  close  to  the  pyloric  and  other  similar 
glands.  The  contents  of  tiie  glands  consist  of  a  pro- 
tO[dasmic  stroma  In  which,  in  the  red  portion,  large 
fat  globules,  but  in  the  white  portion  only  small 
globules,  float.  The  globules  in  liie  red  portion  vary 
with  the  age  and  condition  of  tlie  animal. 

In  guinea-pigs  the  gland  corresponds  to  the  wA 
portion  in  rabbits.  The  duct  Is  very  small,  and  hard 
to  find.  The  fat  globules  of  the  secretion  are  of  more 
equal  size  than  in  the  rabbit.  The  Uarderian  glands 
of  rats  contain  a  large  i|uantlty  of  a  granular,  red 
coloring-matter,  which  is  not  altered  by  alkalies  or 
dilute  acetic  acid,  but  becomes  bleached  in  dilute 
mineral  acids.  The  reil-colored  secretion  is  confined 
to  that  portion  of  the  gland  outside  the  lumen,  that 
within  being  colorless.  It  contains  no  large  fat 
globules. 

The  remainder  of  the  piiper  is  devote<l  to  the  his- 
tology and  embryology  of  the  glands. 

The  author  doubts  if  the  glands  of  the  corner  of 
the  eye  in  other  groups  of  animals,  hitherto  de-')Cril)ed 
as  Uarderian  glands,  are  In  reality  such. — (froc. 
'V«c"ip  (icud.  ,■  alwtr.  in  Hiitl.  cmtrnl-blatt,  II.  700.) 
F.  w.  T.  [628 

The  color  of  hoiBes.  —  Jfotea  by  a  large  numtwr 
of  observers  upon  the  color  of  horses  in  different 
parts  of  the  globe  have  been  brought  together  by  Dr. 
Laiigkavel  In  a  very  interesting  manner.  White  and 
gray  horses  are,  perhaps,  the  most  general  favorites; 
but  a  great  variety  of  other  colnri  are  held  in  esteem. 
It  is  noticeable  that  black  horses  are  little  sought  for, 
except  by  Europeans,  —  {Zoiilog.  garten,  xxlv.  SS.) 
V.  w.  T.  [629 

The  baleen  ^whales.  —  The  recently  published  part 
of  Van  Uencden's  description  of  the  vertebrate  fossils 
of  the  vicinity  of  Antwerp  c.  f  the 

present  knowledge  of  the  ■_'  on, 

habits  anil    identity,   of   e\i-.,.._    -i-..    ■    ...    ...ileen 

whales.  Five  species  of  Italaen.i,  four  of  Ualaenop- 
tcra,  and  two  of  Mcgaptera,  are  recognized.  —  l^nn. 
inujt.  ht»t.  nat.  Belg.,  pal.,  vii.)    F.  wl  T.  [630 
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ANTHBOPOLOOY. 

India.  —  In  a  course  of  lectiiri-s  ilellvere<l  before 
the  I'niversily  of  ('amliridge,  enlitlpd  'India:  what 
can  ll  teai-li  us?'  published  by  Longmans,  London, 
Mux  Miillcr  iwiints  out  scuiic  of  the  mnnifold  lessons 
which  India  can  teach  all  "Indents  of  history,  whellicr 
religious,  political,  or  eocial. 

The  first  is  of  a  general  nnd  Introductory  fliaraoter. 
The  second  is  nie,tnt  to  remove  some  of  the  prnju- 
dlcc9  which  Kuropeans  often  entertain  .igaintt  ori- 
entals, and,  in  parlicular,  to  show  how  groundless  is 
the  charge  of  untruthfulness  brought  against  the  na- 
tives of  India.  The  third  dwells  on  the  study  of 
Sanscrit,  with  regard  both  to  Its  practical  utility  and 
lis  historical  interest.  .V  new  clironological  division 
of  .Sanscrit  literature  i.s  put  forward. 

The  author  claims  a  high  value  for  tiic  ancient 
literature,  botli  Vedic  and  Buddliistic,  showing  that 
some  nt  llie  greatest  problems  of  all  times  receive  an 
une.xpecled  liKlit  from  a  study  of  ancient  Sanscrit 
literature.  The  two  phases  of  human  life  nnd  human 
thought  presented  to  us  by  the  Aryans  of  India  on 
one  side,  and  by  the  Aryans  of  firecce,  Italy,  nnd  (Scr- 
many,  on  the  otlier,  are  eonlr.-jsted. 

The  fourth  lecture  deals  witli  a  numl>er  of  objec- 
tions which  have  been  raised  against  the  claims  of 
the  V^eda  as  the  most  ancient  historical  monument 
of  the  whole  Aryan  world. 

In  the  fifth  lecture  some  of  tiic  principal  lessons 
which  the  Veda  can  teacli  are  e.xplained.  The  ori- 
ginal character  of  the  Vedic  gods  is  discussed.  They 
are  divided  into  three  classes,  —  gods  of  the  earth, 
air,  and  sky. 

The  si-xth  lecture  deals  with  the  god  of  fire  and  of 
the  air.  Next  follows  a  description  of  tlie  gods  of  the 
highest  heaven.  The  origin  of  solar  myths  is  shown 
to  be  inevitable. 

After  an  explanation  of  the  manner  in  which  the 
ancient  literature  of  India  was  preserved  by  oral  tra- 
dition, the  last  lecture  is  devoted  to  an  analysis  of 
the  ancient  Vedic  religion  Into  its  tliree  compound 
elements,  —  a  belief  in  the  Devas,  or  the  gods  of  na- 
ture; a  belief  in  the  Pitris,  or  the  ancestors;  and  a 
belief  in  the  Rita,  or  the  law.  order,  and  reason  which 
underlie  both  the  natural  and  the  moral  world. 

The  text  of  the  seven  lectures  is  followed  by  Notes 
and  illustrations:  1.  The  tre.-isures  found  at  Mykenac, 
and  their  similarity  to  treasures  found  on  the  Oxus; 
2.  Names  of  the  cat  and  the  cat's  eye;  3.  Village  es- 
tates; 4.  Venial  untruths,  acconling  to  Indian  views; 
6.  The  Tueh-chl;  0.  Some  letters  on  Uuddhisin;  7. 
Kenaissance  of  Sanscrit  literature;  8.  Texts  illustr.i- 
tive  of  the  deluge  in  Itidia;  9.  I'arganya  in  German: 
10.  The  Pitris,  or  fathers;  11.  Sr&ddhas,  or  ancestral 
worship. 

In  the  note  on  the  renaissance  of  ,Sau8crit  litera- 
ture, evidence  has  l)een  collected  In  support  of  the 
author's  theory  tliat  the  whole  of  it,  with  the  excep- 
tion of  the  Vedic  and  Ituddhistic,  is  later  than  the 
fourth  century  of  our  era.  Kftlldiba's  plays  are 
relegated  to  the  sixth  century,  and  the  Laws  of  Manu 
are  assigned  to  a  date  not  earlier,  and  possibly 
much  later,  than   the   fourth  century  after  Christ. 

—  H.  W.  H.  [631 

Iroqnois.  —  Under  title  of  'I^egends,  traditions, 
and  laws  of  the  Iroqirois.'  Ellali  .Inlinson,  aTuscarora 
chief,  engages  in  the  very  laudable  attempt  '' to  ani- 
mate a  kinder  feeling  between  the  while  people  and 
the  Indians,  established  by  a  truer  knowledge  of  our 
civil  and  domestic  life,  and  of  our  capabilities  for 
future  elevation."  It  needs  but  a  cursory  e.\ami na- 
tion to  show  that  the  manner  in  which  the  desired 
end  Is  to  be  aliained  wm  hv  no  means  clear  to  the 


writer's  mind;  ami  It  Is  not  probable  that  the  book 
will  have  the  success  which  the  evident  sincerity  and 
earnestness  that  [icrv.ide  it  would  seem  to  (le.sorvo. 
Some  of  the  historic-xl  facts  presented  are  interesting, 
and  certain  of  the  traditions  are  of  value  tn  the  stu- 
dent of  ethnology  Under  the  heading  '('Jrcatlon' 
is  an  Interesting  Tuscarora  tradition,  tre.iting  of  the 
l:>eglnnlng  of  the  world,  and  the  formation  of  the  eel- 
cbrnted  league. 

Who  were  the  Sqnawkihaws,  Kah-K walls,  and  the 
Erics,  ha<  always  been  an  I'nisima;  ami  in  answering 
that  the  three  were  formerly  known  as  Squiiwkihaws, 
a  remote  branch  of  the  Seneeas,  and'speaking  the 
same  language,  the  author  has  done  a  service  to  all 
students  who  interest  themselves  in  tribal  nomencla- 
ture and  relationships. 

The  tradition  relating  to  the  expulsion  of  theSquaw- 
kiliaws,  or,  .x*  they  have  been  usually  called,  the  Kries, 
is  peculiarly  interesting  and  important,  inasmuch  as 
it  is  slated  willi  all  desirable  (irecision,  that^  after  a 
hot  pursuit  l>y  the  Senecas,  a  considerable  portion  of 
the  tribe  snccepded  in  making  their  escape,  and,  as 
was  supposed,  disaiipciired  in  the  Far  West  under  a 
changed  name,  leaving  a  large  number  of  prisoner* 
to  be  adopted  into  the  conquering  tril>e. 

The  .Jesuit  relations  conialn  the  generally  .iccepletl 
idea  that  the  Erics  were  utterly  exterminated,  —  one 
of  the  many  instances  where  extermination,  so  called, 
i-eally  means  a  comparatively  small  number  killed, 
and  a  large  remnant  incorporated  into  other  tribes. 
The  tribal  name,  indeed,  is  lost;  but  the  individual 
members  of  the  tribe  live  on  under  new  tribal  ties. 
—  H.  w.  n.  1632 

The  distribution  of  the  Negritos.  —  M.  A.  de 
Quatrefages  sends  us.  in  pamphlet  form,  his  paper, 
which  appeared  in  vol.  i.  of  tlie  Ilcrue  iV rthnmjra- 
phie  (111-101),  upon  the  geographic  distribution  of 
the  Negritos,  and  upon  theiridentlticalion  with  the 
Asiatic  pygmies  of  Ctesias  and  Pliny.  The  author, 
like  i;rawford,  Pickering,  and  many  others,  distin- 
guishes two  dark-skinned  races  in  the  Australasian 
and  Malaysian  area.  —  the  Papuans  and  the  Negritos. 
The  former  are  larije.  muscular,  and  have  their  crania 
dolichoceplialic  and  hypsistcnocephalic:  the  latter  are 
short,  plump,  and  brachyeephallc  or  sul)-brachyce- 
phalic  (0,80  and  upwards).  .\  few  words  are  devoted 
l>y  M.  de  Quatrefages  to  the  former;  the  bulk  of  the 
essay,  to  the  latter.  When  the  Spaniards  Ix'gan  to 
colonize  the  Philippines,  they  met  in  the  interior  of 
Luzon,  beside  the  "Tagais,  of  Malay  origin,  black  peo- 
ple, with  woolly  hair,  short  in  stature,  and  living  in 
tlie  mountains,  to  whom  they  gave  the  name  AVflrito* 
<let  mimtp.  The  local  name  was  AiijIaM  (Aetas), 
'  black.'  Under  diverse  names  tliey  are  found,  either 
pure  or  mixed,  in  the  midst  of  other  peoples,  from 
the  south-cast  extremity  of  New  Guinea  to  the  An- 
daman Archipelago,  and  from  the  Sunda  Isluntl  to 
Japan.  M.  do  Quatrefages  is  acknowledgeil  to  be 
the  most  indefatigable  anthropologist  in  Krance,  and 
in  this  monograph,  as  well  as  in  others  relating  to  the 
same  subject,  has  thrown  much  light  upon  tlie  Negrito 
race.  We  must  demur,  however,  to  the  a  priori  meth- 
ods employed  in  the  last  part  of  llie  essay,  wherein 
he  adopts  the  pygmies  of  the  classical  writers.  — 
J.  w.  p.  (633 

Voyages  of  Moncatch-Ape'.  —  M.  I.e  Page  du 
Pr.itz,  in  his  Ilishure  </e  la  LnuiMimf.  tells  of  a  voy- 
age made  by  Moncatch-.Vpe,  a  Yazoo  Indian,  up  the 
MissLssippi  and  the  Missouri  Rivers,  across  the  Rocky 
Mountains,  and  down  the  Columbia  to  the  Paciflc 
Ocean.  lie  there  ascertained  the  trend  of  the  coa.st 
north-westward,  and  the  existence  of  the  peninsula 
of  Alaska.     From  his  narrative  we  also  learn  of  white 
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men.  lnjarded.  and  carrying  fire-amis,  not  Kuropeans, 
coming  annually  to  the  mouth  of  tli<^  Columbia  to  pro- 
cnre  li ye- woods,  anil  ocva.tiotially  to  carry  olT  slaved. 
H.  de  Quatrefages  revivt-s  this  tiarrallve  with  notes 
and  comments,  arriving  :it  the  followiti-  '>us: 

1.  Ncitlii-r  whi'n  ilii  I'ralz  was  in  Loui^  hen 

he  published  his  book  win  there  sufliii.  .  .  ,  ;.  .i|ihi- 
cal  Isnowledge  to  invent  the  *iory  told  by  Moncaich- 
Ap^;  2.  The  voyage  was  really  acconipIi^hi'<l:  3.  The 
truth  of  Moncatch-Ap*  relative  to  waters,  prf>dui-iions, 
inhabitants,  etc.,  renders  his  stoiy  about  iHMnled 
while  men  plausible:  4.  The  agreemeul  of  hi^  ac- 
count of  the  bearded  white  men  wiih  that  of  Hasil 
Hnll  and  others,  concerning  the  people  of  Loo  Choo, 
leads  to  the  presumption  that  they  were  'peaking  of 
the  same  people;  .5.  Therefore,  anteriorly  to  the  advent 
of  Europeans,  the  mouth  of  the  Columbia  was  visited 
by  this  people.  It  is  bnsf  always  to  allow  writers  to 
speak  for  themselves,  iind  to  stand  or  fall  on  their 
own  merit.  Bui  it  does  seem  that  the  distinguished 
aiilhropoloKist  is  grasping  iit  a  straw.  —  {Uev.  d'nn- 
thrryr.,  (2)  iv.  Siiii.)    J.  w.  p.  (634 

*  The  reiiort  of  Professor  Baird.  —  .'Mtbough  all 
the  matter  of  the  Smilhsonian  annual  rejiort  lias 
been  in  the  printers  hands  a  year,  tin-  preliminary 
portion,  or  report  proper,  has  just  appeared,  and  the 
volume,  or  appendix,  still  drags  its  slow  lengtli  .doog. 


Under  the  guanllanship  of  the  Smithsonian  Institu- 
tion are  to  lie  found  several  quite  distinct  enterprises; 
such  OS  the  Inleniatlonal  fcientl6c  exclmnges,  the 
Museum  of  archeology,  the  National  museum,  the 
KIsh  commission,  and  the  Uureau  of  elhnolocy.  A 
ftdl  account  of  the  upemliuns  in  ejirh  of  ihes.e  depart- 
ments will  be  found  in  the  report  of  Professor  Uaird. 
Here  we  shall  speak  of  anthropology  only.  Daring 
the  year  I.S.'<I,  Mr.  .S.  T.  Walker  explored  Indian 
mounds  and  graves  in  Florida;  .Tndge  J.  G.  Hender- 
son of  Illinois  comjileted  his  inve.-tigations  of  the 
mounds  of  th.1t  .state;  Mr.  H.  B.  Evans  and  Mr.  F. 
A.  Ober  conducted  .some  explorations  in  Mexico;  Mr. 
L.  (Jucsde  of  Guadalupe  sends  a  porlf<dio  of  bean- 
lifid  water-color  sketches  of  'West-Indian  poli.shed- 
stone  implements,  with  descriptions;  Mr.  Nelson 
adds  to  liis  already  splendid  collection  of  Esqui- 
maux culture-object.;.  Mention  is  made  of  the 
following  publications:  Uraniford's  Antirjullies  of 
Nicaragua,  the  Annual  report  of  IS80,  and  Vol. 
xxiii.  of  the  Contiibutious  to  knowledge.  Tlie  worlc 
of  the  ethnological  bureau  in  1$8I  included  the  ex- 
plorations of  Mr.  (ushing,  Col.  Steventon,  I>r.  E. 
ralmer,  .Mr,  W.  J.  I'aylor,  Mr.  S.  T.  Walker.  Major 
Powell,  Mr.  Mendeleff,  Mr.  ,1.  K.  Hiilers.  Tichke- 
nuilse,  iind  George  Tsaroff.  — J.  w.  i".  (635 
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OOVERNMBNT  ORGANIZATIONS. 

Hational  miuwam. 

Invertebrate  ,fo»»H»  of  liruzll. — The  museum  has 
received  from  Museu  naclonal  of  Urazil,  througli  Dr. 
Orville  \.  Dertiy.  the  liril  set  of  dufilicales  of  the 
Inverli'brate  fossils  acquired  during  the  recent  geo- 
logical exploration  of  that  country.  The  collection 
comprises  about  seventy  species  of  fossil  ga5teropo<l», 
the  greater  proportion  of  whicli  are  now  being  de- 
scribed for  tiie  first  lime,  together  with  other  inverte- 
brates equally  interesting. 

Lectures  it/i'm  materia  medira.  —  A  course  of  eight 
lectures  upon  materia  medica,  based  upon  and  illus- 
trated by  the  collection  in  the  national  museum,  will 
be  delivered  by  Dr.  D.  Webster  Prentiss.  The  course 
will  open  oti  the  7th  of  April,  and  be  continued  on 
cullve  Saturdays.     Admission  will  be  by  ticket. 

Haval  buraan  of  ordnaact. 
Ounnery.  —  .\  aeries  of  experiments  has  been  com- 
menced at  the  Naval  experimental  battery  near  An- 
nB|)olis.  Md..  with  the  breech-loading  steel  rifle  re- 
cently completed  at  the  South  Uostoii  iron-works. 

With  B  charge  of  Si  pounds  of  powder,  and  1  pro- 
jectile weighing  OS  pounds,  a  muzzle-velocity  of 
1,096  feet  per  second  lias  been  attained,  with  a  press- 
ure in  the  Imre  of  the  gim  of  but  27.1)00  pounds  per 
•quare  Inch.  This  gim  ha.s  a  calibre  of  six  indies, 
,  Ijtire  fifteen  feet  in  length,  anil  Is  capable  of  with- 
*  iinling  an  internal  pressure  of  55.t)<K.)  pounds  per 
iiare  fnch.  Considering  the  conditions  of  cham- 
b«r-«pace  (trjO  cubic  Inches),  length  of  bore,  and 
weight  of  projectile,  the  results  are  unsurpassed  by 
any  hitherto  obtained  abroad.  — j.  m.  h. 

Al(UMp<illa.  yuoh  31. 

Orihiance  cJC)ierlmtnt».  — The  experiments  with  the 
new  six-inch  rifle  have  been  continued  this  week  by 
Llout.  Commander  W.  SI.  Kolgor,  who  ig  in  charge 


of  the  experimental  liattery  at  (liis  place.  Yesterday 
a  projectile  weighing  (W  pounds  was  dischurgcd  with 
a  muzzle  velocity  of  2.130  feet  per  second,  the  charge 
of  powder  being  32  pounds,  and  the  pressure  .30,720 
pounds  per  sqiure  inch.  The  velocity  was  ascer- 
tained by  means  of  two  I.e  Houlc  dironographs  work- 
ing independently,  the  difference  between  tlie  results 
recorded  being  only  a  few  feet.  —  J.  M.  ii. 
.\nii'i)<.fll»,  M«rch  M. 

DeptrtsMBt  of  sgrioaltars. 

Citnla;ii<iUii  di.tea.ug  of  animals. — Tlie  subject  of 
the  prevention  and  cure  of  contagious  diseases  of 
animals  has  for  many  years  been  considered  In  this 
country.  Kor  a  long  lime,  extirpation  was  resorted  to, 
anil  with  good  results;  notably  in  the  work  of  the  com- 
mission appointed  by  the  slate  of  Massachusetts  In 
1860.  which  entirely  succeeded  In  freeing  that  state 
of  plcuro-pneumonia.  Of  late  vears,  Inoculation  or 
vaccination  has  been  employed  with  such  success 
abroad,  by  Pasteur,  that  we  are  juslitied  in  anticijiat- 
ing  llie  most  beneHci.il  results  from  the  prosecution 
of  his  methods  in  this  country  Pasteur  lias  been  en- 
gaged in  efforts  to  establish  some  law,  tlirough  the 
agency  of  which  sucli  diseases  as  pleuro-pneumonia, 
cbarbon,  foot  and  mouth  disease,  and  other  diseases 
of  domestic  animals,  could  be  controlled  and  cured. 
Dr.  D.  E.  Salmon  h.is  been  pursuing  similar  experl- 
rtents  under  the  direction  of  the  depailmenl,  though 
necessarily  in  a  more  limited  way,  aiul  has  met  with 
such  success  that  lie  has  great  faith  in  tlie  result  of 
the  more  elaborate  and  extensive  experimeiiLs  wlilch 
he  is  about  to  undertake  in  the  District  of  C'lilumbia. 
Commissioner  Loring  his  determined  to  place  at  the 
disposal  of  Dr.  .Salmon  the  necessary  land,  buildings, 
animals,  and  apparatus,  to  enable  him  to  make  the 
proper  microscopic.il  observations,  and  to  carry  on 
any  experiments  that  will  tend  to  establish  some  ec» 
nomical  method  by  which  our  farmers  or  breeders 
may  control  the  diseases  of  their  animals.     Dr.  Sal- 
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Don   is  of    tlien|>liii(ni  tliat  »\xeU  liiseoscs  as  Texas 
ever,   cbftrbon,   ami   i)leiiro-pneunionl.-i,  nre  llie  le- 
Isiilts  of  germs  whicli  be  Iiils  found  in  his  po^t-niorteiii 
lexiimliiatioiis,  and  lliat  it  is  pos.sible  to  protect  iinaf- 
ffected  animals  fruiii  these  diseases  by  dilute  inocula- 
tion. 

The  precautions  which  the  government  has  talcen 
to  prevent  the  Importation  of  infectious  diseases  from 
abroad,  by  the  e!iliibllsliiuent  of  quarnntine  stations, 
are  prais<-wortby,  and  it  is  of  the  greatest  importance 
that  proper  regulations  relative  tu  the  transportation 
of  infected  cattle  from  place  to  place  should  be 
ftdopted  ;  but  it  is  manifesliy  of  far  greater  Impor- 
tance to  ascertain  the  laws  which  control  the  diseoses 
themselves,  and  to  discover  some  cheap  and  obtaina- 
ble means  by  which  the  farmer  can  protect  his  henln 
when  attacked. 

PUBLIC    AND    PRIVATE    INSTITUTIONS. 

Fralwdy  mawiun  of  Amarionn  arohMology,  O&mbridge,  Uiue. 

Sttrne  graves  of  the  Cumherland  tnltey.  —  In  wlint 
was  formerly  an  extensive  cemetery  covering  several 
«cre«,  at  Brentwood.  Tenn.,  eighty  graves  which  had 
not  been  disturbed  were  oi>ened  during  explorations 
the  paitt  summer.  These  graves  were  made  by  placing 
slabs  of  stone  edgewise,  fonning  the  sides  und  ends 
of  the  grave.";  and  on  the<e,  other  flat  stones  were 
placed  after  the  body  was  deposited.  The  Imttoms 
of  these  cists  were  sometimes  lined  with  small  clones, 
but  oftener  with  large  potsherds.  In  some  instances 
the  lining  was  probably  of  bark.  In  several  of  those 
graves,  two  or  llirce,  and  ijven.  In  one  instance,  five' 
bodies  were  burled.  In  two  graves,  besides  the  skele- 
ton of  tlie  person  for  whom  each  grave  was  made, 
one  or  two  bones  were  found  belonging  to  a  second 
Individual,  in  such  positions  as  showed  that  they  hoil 
been  carefully  placed  in  the  grave.  In  one  grave 
containing  live  skeletons,  two  of  the  three  adult 
crania  li.iii  persistent  frout.il  sutures;  and  these  were 
the  only  crania,  in  all  the  eighty  graves,  presenting 
this  peculiarity.  One  adult  skull  had  an  extra  suture, 
dividing  the  parietal  of  the  left  side  into  two  nearly 
equal  portion.*.  Tliis  skull  was  also  remarkable  for 
the  extreme  occipital  flattening,  and  great  develop- 
ment of  Ittrg?  Wormian  bones;  also  for  the  absence 
of  the  two  IttternI  incisors  of  the  upper  jaw,  which, 
if  they  were  ever  present,  must  have  been  lost  early 
in  life,  us  all  signs  of  the  alveoli,  or  of  wide  gaps 
between  the  teeth,  were  obliterated.  Many  bones 
bearing  evidence  of  simple  intluiumatory  disea.He,  but 
Done  of  any  specific  taint,  und  several  showing  united 
fractures,  were  also  found. 

The  pottery  resembles  In  type  that  from  the  Mis- 
souri graves,  but  is.  as  a  whole,  of  better  finish. 
There  were  no  large  and  coarse  vessels  in  the  graves, 
although  the  large  fragments  of  thick  pottery  with 
which  the  bottoms  of  many  graves  were  lined  show 
that  large  vex.sels  were  made.  'I'lie  pottery  from  the 
stone  graves  consists  principally  of  water-bottles  of 
various  shapes,  small  food-dishes,  anil  bowls.  ISotne 
of  these  are  ornamented  by  incised  lines,  and  others 
by  designs  in  colors.  Among  the  stone  implements 
found  were  a  large  and  finely  polished  celt  of  chert, 
several  long  chipped  points  with  serrated  edges,  nnd 
a  tew  arrow-lieads,  one  of  wliicli  was  found  ombeil- 
dcd  in  a  dorsal  vertebra  <if  the  skeleton  in  the  grave. 
Several  implements  and  ornaments  made  of  iKtne 
were  obtained,  among  them  two  long  bone  pins  with 
large,  flat  heads,  —  botli  found  close  to  skulls,  sug- 
gesting thiit  ihcy  were  probably  used  for  hair-onia- 
ments;  al^o  n  number  of  shell  atid  terra-cotla  beads, 
and  a  single  o.trved  disk  of  shell,  resembling  tiiosc 
prvvioualy  found  in  the  stone  graves  of  the  Cumber- 


land valley;  together  with  a  clay  pipe  liavinj;  an  orna- 
mental bowl.  Only  eight  pipes  have  previously  been 
obtained  in  the  several  thousan<l  craves  which  have 
been  explored  for  the  museum.  Of  these  eight,  three 
were  of  pottery,  and  tlie  rest  of  <lifferent  kimU  of 
stone;  one  of  the  tatter  was  elaborately  carved,  repre- 
senting a  man  holding  a  cooking-pot  which  formed 
the  bowl  of  the  pipe. 

An  interestini;  discovery  WB.S  made  in  the  ceme- 
tery near  the  top  of  the  bill,  which  at  this  place  had 
gradually  been  gullied,  and  disclosed  a  moiis  of  char- 
coal. On  removing  with  a  trowel  all  the  earth  about 
the  charcoal,  it  proved  to  be  the  remains  of  liurnt 
logs.  A  man  was  kept  at  work  for  several  days  fol- 
lowing out  the  lines  of  charcoal  and  burnt  einy;  and 
after  a  time  he  succeeded  in  bringing  to  light,  from 
under  a  few  inches  of  clay,  the  charred  floor-beams 
of  \i  wooden  structure  of  some  sort.  Within  the  en- 
closure fonned  by  the  charred  logs  were  discovered  a 
bed  of  ushes,  a  number  of  fragments  of  pottery,  one 
perfect  dish  Identical  In  character  with  those  found 
in  the  stone  graves  near  by;  also  a  few  bunit  bones, 
two  small  diseoidal  stones,  and  two  discoidal  pieces 
of  pottery.  The  logs  had  been  supported  by  clajr, 
which  partly  covered  tliem,  and  thus  prevented  their 
total  destruction  when  the  building,  of  whose  floor 
they  forme<i  a  part,  was  destroyed  by  fire.  About 
ten  feet  in  length  nnd  five  in  width  of  this  structure 
were  traced,  of  which  a  drawing  was  made  before 
any  thing  was  disturbed.  Wlilie  stone  gr.ives  were 
found  on  all  sides,  and  within  ten  to  twenty  feet  of 
the  site  of  this  structure,  none  were  discovered  luider 
it;  and  there  seems  no  reasonable  doubt  thai  these 
charred  logs  were  the  remains  of  a  wooden  slrncture 
of  the  period  of  the  stone  graves. 


NOTES  AND  NEWS. 


—  In  continuation  of  the  work  of  establishing  and 
verifying  seeondnrj-  meridinns  of  longitude,  Lieut.- 
Commander  F.  M.  Green,  assisted  by  Lieut.-Com- 
numder  C.  H.  Davis  and  Lieut.  J.  A.  Norris,  U.S.N., 
under  llie  direction  of  the  Bureau  of  nuvlgatloni  hM 
determined  a  chain  of  geographical  posit  lotis,  com- 
mencing at  Madrtis,  in  British  India,  nnd  e.Ntendtng 
through  the  China  and  Japan  Se.-»s  to  Vladivostok, 
in  Siberia.  The  stations  occupieil  were  Vladivostok, 
Yokohama,  Nagasaki,  .Shanghai,  Arnoy.  Hong-Kong, 
Manila,  Ca|)e  St.  .lames.  SingaiKire,  and  Miidras. 

In  measuring  differences  of  longitude,  the  method 
adopted  was  in  all  cases  to  establish  tHirlttble  obser- 
vatories in  each  of  the  two  places  betwin^n  which  the 
measurement  was  to  be  mnile,  connecting  the  olner- 
vatorles  with  the  lelegraph-oflTiccs  by  short  lines;  so 
that  the  two  observers  were  io  telegraphic  eoiumuni- 
cotion  with  each  other.  The  errors  of  the  chronome- 
ters on  local  time  were  then  d<'termiue«l  by  means  of 
numerous  stor-transits,  and  tlie  chronometers  were 
compared  by  repeated  telegraphic  signals  mhI  both 
ways  over  the  cable.  The  latitudes  were  determined 
by  zenith  telescope  obseri'atlnns  of  pairs  of  well-<ie- 
termined  stars. 

A  full  account  of  the  work,  with  details  of  the  ob- 
servations and  compuLitioiis,  has  been  prepared,  aod 
will  be  (inlili.-hed  by  the  U.  S.  navy  depanment. 
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—  The  seventeenth  annunl  course  of  lectures  to 
mecbttuirs  at  the  Sheffielil  soioiuitlc  school,  New 
Haven,  Conn.,  just  completeil,  euibruoed  the  follow- 
ing subjects:  The  Luroy  cavenis  as  seen  by  electric 
light,  Rev.  JI.  C.  Hovey;  The  transit  of  Venus,  Pro- 
fessor Newton;  Modem  fiction,  Mr.  Charles  Dudley 
Warner;  Photo-chemistry  of  the  retina.  Prof.  IS.  II. 
Chittenden;  The  trades-imions  of  the  middle  ages, 
Professor  Farnam ;  The  history  of  Connecticut  as  il- 
lustrated in  the  names  of  Its  towns.  Professor  Frank- 
lin B.  Dexter;  Domestication  of  animals.  Prof.  W.  U. 
Brewer;  Heat  and  work  (two  lectures),  Prof.  A.  Jay 
Du  Bols;  The  Veda.  Prof.  W.  D.  Whitney:  Facts  illus- 
trative of  the  Dnrwinlau  theory.  Prof.  A.  K.  Verrill; 
The  agency  uf  insects  in  the  fertilization  of  flowers, 
Dr.  E.  H.  .Jenkins. 

—  The  Wonuin'i  education  association  of  Boston 
has  made  nrrungemcnts  with  Professor  George  L. 
Ooodale  and  Dr.  W.  P.  Wilson  for  a  course  of  ten 
lectures  upon  the  relation  of  plants  and  animals  to 
foo<l.  The  course  Is  now  in  progress,  on  Tuesdays 
and  Fridays,  at  II  a.m.,  in  the  lecture-room  of  the 
Boston  society  of  natural  history,  having  liegun  on 
Tuesday,  March  27. 

—  The  Aiiitrlean  reports  tliat  the  Virginia  board  of 
education  has  acct'pted  the  <;rlflin  farm,  near  Peters- 
burg, as  the  site  for  lli<> Colored  normal  and  collegiate 
iustilule,  provided  the  city  council  of  Petersburg  will 
give  five  thousand  dollars.  The  college  building  will 
lie  i-rected  near  the  sjKit  where  the  mcniornblf  '  crater ' 
fight  occurred  during  the  war;  and  the  amount  appro- 
priated by  the  legislature  for  the  establishment  of  the 
school  is  one  hundred  thousand  dollars. 

—  "  It  is  expected,"  says  yature,  "  that  the  French 
government  will  take  in  hand  the  celebration  of  the 
centenary  of  the  discovery  of  balloons.  Tlie  two 
committees  which  had  been  fonned  by  several  aero- 
nautic sucietiHs  have  lieen  amaljianiuted,  and  M.  (ias- 
ton  Tlseandier  has  been  appointed  president.  The 
scheme  ol  an  international  exhibition  for  balloons 
and  inslrunu-nts  used  in  aerial  investigations  bus 
been  adopted  by  M.  Hcrrisson,  the  minister  of  public 

vorks,  and  will  be  carried  into  effect  by  M.  .\mien- 
Tgaud  Jeane,  the  well-known  civil  engineer." 

—  A  mi'eling  of  the  U.S.  naval  Institute  was  held  at 
AnnaiHjIis,  March  28.  to  consider  the  prize  essay  for 
188;}.  The  subject  was,  "  How  may  the  sphere  of  use- 
fiduess  of  naval  officers  be  extended  in  time  of  |icace 
with  .tdvantagc  to  the  country  and  the  naval  service?"' 
The  prize,  consisting  of  a  gold  medal,  one  hundred 
dollars,  and  a  life-membership,  was  awarded  lo  Lieut. 
0.  U.  Calkins,  while  the  essays  of  Comman>ler  N.  H. 
Fnr(|uhar  and  Commander  A.  P.  Cooke  received  hon- 
orable mention.  The  judges  of  the  relative  merits 
of  the  essays  were  Ex-Gov.  Alexander  H.  Kice,  Kear- 
Admlral  Qeorge  H.  Preble,  and  Judge  Joslah  G. 
Abbot. 

—  At  the  meeting  of  (be  Biological  society  of  Wash- 


ington, March  80,  Mr.  Newton  P.  Scudtler  reitd  a 
paper  on  The  length  of  the  hatching-period  of  the 
domestic  fowl,  and  was  followed  by  Dr.  Thomas 
Taylor,  on  Section-cutting  and  mounting  of  hard 
wooils,  and  A  new  parasite  in  fowls,  of  the  nature  of 
Trichina:  Prof.  J.  W.  Chickering,  jun.,  ou  Mount 
Eataadn;  Prof.  L.  F.  Ward,  on  Hylirid  oaks  of  the 
District  of  Columbia.  During  the  meeting  there  was 
an  exhibition  of  specimens  (limited  to  five  minutes 
e.Hch),  illustrating  accidents  to  animals,  by  Mr.  F.  A. 
Lucas:  the  bones  of  the  sea-cow  (Bhyllna),  by  Mr. 
F.  W.  True:  another  jumping-see<l,  Itemarks  on  b<!e- 
fly  larvae  and  their  singular  habits,  A  burrowing 
butterfly  larva. —  by  Prof.  C.  V.   Riley. 

—  Rev.  l!.  W.  Logan,  missionar)-  of  the  American 
board  of  missions  at  Ponape,  Micronesia,  states  that 
the  remains  of  buildings,  etc.,  rei)resented  to  be  found 
at  Ponape,  are  »imp)y  basaltic  columns  such  as  are 
found  at  StofFa.  There  is  no  mark  of  their  having 
ever  been  used  for  buildings,  and  ihey  bear  neither 
Inscriptions  nor  other  sculptures. 

—  The  third  annual  exhibition  of  the  society  of 
American  taxidermists  will  be  held  in  New  York, 
opening  to  the  public  at  Lyric  Hall,  12Z  Sixth  Avenue, 
on  May  1,  and  continuing  five  days.  The  general 
meeting  will  also  be  held  during  the  same  week. 
Since  the  Boston  exhibition,  the  society  has  nearly 
doubled  its  membership;  and  the  exhibits eulered  for 
New  York  give  promise  of  a  very  extensive  and  at- 
tractive display.  Inasmuch  as  this  ot^nnlzatlon  has 
for  its  special  aim  the  Improvement  of  museum  taxi- 
dermy, in  wliich  there  is  certainly  wide  room,  it* 
work  Is  an  Important  one,  and  of  great  interest  to  all 
who  visit  our  American  museums. 

—  Tlie  English  national  smoke-abatement  institu- 
tion is  making  arrangements  for  opening  a  perma- 
nent exhibition  in  a  central  part  <>f  London.  It  will 
be  free  to  the  public.  A  hall  for  the  reading  of  papers 
and  the  instniction  of  classes  will  be  pmvided;  also 
testing-rooms  for  the  continuation  of  the  series  of  tests 
anil  trials  commenced  in  connection  with  the  South 
Kensington  and  Manchester  smoke-abatement  exhi- 
bition of  1882.  Particulars  may  be  obtained  at  the 
offices  of  the  national  smoke-abatement  institution, 
44    Bemer's   Street,  Oxfoni   Street,    London,   W. — 

—  S.  E.  Casslno  &  Co.  of  Boston  announce  a  re- 
vised translation  of  Uaeckel's  letters  of  Indian  travel, 
by  J.  S.  Kingsley;  The  hlstorj-and  uses  of  limestones 
and  marbles,  by  S.  M.  Bumham ;  A  handbook  of  ento- 
mology, by  C.  V.  Blley;  and  Tables  for  the  use  of 
students  and  beginners  in  vegetable  histology,  by  D. 
P.  Penbnilow. 

—  The  treasurer  of  the  Balfour  memorial  fund  ac- 
knowledges the  following  subscriptions:  Dr.  R.  H. 
Fitz,  Harvard  medical  '•chool,  ilO;  Professor  Asa 
Gray,  Harvard,  *o;  Prof.  H.  P.  Bowditch.  Harvard 
medical  school,  tiV;  medical  classes,  'Sii,  '.S4,  '8."),  Univ. 
of  Michigan,  $23.2S;  previously  acknowledged,  fl38. 
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—  The  Bureau  of  ethnology  has  just  received  a 
copy  of  Uuruy's  photographic  reprod\ictlon  of  the 
Maya  Codex,  known  a.s  the  '  Manusoript  dit  M^exlcaln, 
or  Codex  peresianus.'  According  to  iJr.  Brliiton, 
only  ten  copies  of  this  worlc  were  issued,  one  of  which 
is  in  his  library.  Hie  one  received  by  tlie  bureau  is, 
tliercforc,  the  second  wlilcb  has  found  its  way  to  this 
country. 

—  The  more  prominent  geographers  deceased  in 
the  year  1H82  are:  Antinori,  Icnown  for  Uh  travels  in 
Africa;  Ci-evaux,  supposed  to  Iiavc  been  Itillcd  by 
Indians  wliilc  descending  the  Pilcomnyo;  Darwin, 
who  began  his  great  work  by  a  voyage  around  the 
world;  Delitsch,  most  widely  known  as  editor  of  Aus 
•lien    welttheilen ;   Desor,   whose   work   was   chiefly 

(geological,  in  Switzerland  and  this  country;  Gill,  an 
Iftxplorcr  of  inner  China,  massacred  with  Palmer,  by 
r.tlie  Arabs  on  the  Sinai  peninsula;  Liitke,  the  Rus- 
sian navigator;  Parish,  author  of  works  on  the  Ar- 
gentine Republic;  Pethurick,  an  early  explorer  of  the 
upper  Nile;  Nain  Singh,  the  most  celebrated  traveller 
of  llie  Indian  pundits;  Rawgon,  a  member  of  the  re- 
cent Englisli  arctic  expedition  under  Nares,  who  died 
from  wounds  received  at  Tel-el-Kebir;  Rodgers,  of 
our  navy,  an  explorer  of  the  northern  Pacific  and 
Arctic;  H.  v.  Schlagintweit-Sakiinliinski,  one  of  the 
three  brothers  widely  known  for  their  explorations  in 
the  Alps,  and  later  in  India  and  central  Asia;  Wyvillc 
Thomson,  chief  of  the  scientiflc  staff  of  the  Chal- 
lenger; and  Warren,  of  our  engineer  department. 

— The  zoological  gardens  at  Cincinnati  seem  to 
be  in  a  flourishing  condition.  The  receipts  for  1S82 
were  nearly  *50,000  ($.3,418  in  exces-s  of  expenditures), 
of  whidi  nearly  $.'W,()00  came  from  gate-money.  The 
animals  on  exhibition  numbered  nearly  800;  and 
among  those  bred  in  the  garden  during  the  year  were 
grizzly  bears,  the  zebu,  the  bison,  and  half  a  dozen 
kinds  of  deer. 

—  In  SciKSCE,  p.  206,  column  1,  line  8,  for  'dol- 
lars' read  'shillings.' 
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SCIENCE  FOR    WORKING-MEN. 

A   comsE    of    four   lccture8<    deliverod   by 

mcrabcrs  of  Johns  Hopkins  university  to  the 

employees  of  the  Baltimore  and  Ohio  railroad, 

has  recently  been  published  for  ft-oe  distribu- 

_tion  to  the  auditors. 

As  these  lectures  are  simple  demonstrations 
"of  elcmentar3-  facts,  they  have,  di'spite  the 
adniiniblf  method  that  chnractrrizes  thorn,  and 
the  excellent  illustrations  of  the  text,  ODly  an 
occasional  inl<>rpst  to  the  general  public.  But 
liey  have  a  very  real  \alue  in  that  they  mark 
effort  to  accomplish  a  work  of  geuuino 
Instruction  among  a  class  of  our  jjeople  where 
there  is  the  sorest  need  of  all  intellectual 
help. 

These  lectures  originated,  as  it  were,  acci- 
lentally,  a«  is  the  case,  indeed,  with  most  good 
onterpriaes.     This  railway  comp.ony  had  tried 
to  do  something  for  its  people  bj'  founding  a 
litllf  library,  and  starting  readiug-rooms  ;  with 
the  usual  result,  —  that  few  of  its  wear}',  slow- 
jbraiued  Sia-vants  could  or  did  make  any  use  of 
bem.     Then  some  one  suggested  that  men  too 
inaccustonied  to  mental  work  after  daily  labor, 
>r  too  weary  lor  it,  might  find  a  Uft  in  lectures 
such  as  have  long  been  given  in  England  to 
workmen  of  their  class  :  so  Professor  Martin, 
jffith  the  cordiiil  assistance  of  Mr.  Gan-atl,  the 
sidcnt  of  the  road,  devised,  with  his  col- 
eaguos,  a  course  of  four  lectures  on  subjectj? 
rhich  admit  of  clear  demonstration,  and  which 
well  within   the  field  of  ordinary  human 
Bxperience.     How  skulls  and   backl)oncs   are 
made.  How  we  move,  On  fermentation,  Some 
curious  kinds  of  locomotion, — are  all  topics 
which    admit    of    popular    treatment,   moral- 
pointing  wit,  and  clever  ad  hominem  appeals 
awaken  the  toil-deadened  mind.     On  read- 
Bg  them  over,  we  are  not  surprisi.'d  that  there 
rerc  six  hundred  of  the  servants  of  this  rail- 
rny,  men  and  their  families,  that  found  pleasure 
their  hearing. 

This  gootl  work  will,  we  may  hope,  give  a 
Tresh  start  to  tlie  system  of  lectiu'ing  in  this 
country.     We  all  liave  seen  the  rapid  decline 

Wo.  IJ.  — 18M. 


of  the  American  lyceum  lecture,  once  the  most 
powerful  agent  of  general  culture  in  modern 
or  perhaps  all  times.  Those  who  have  watched 
the  debasements  that  have  attended  its  decay 
—  the  parade  of  unsavory  |)arsons,  vaporing 
quacks,  and  offensive  rhetoricians  —  have  been 
driven  to  wish  that  this  decay  might  speedily 
end  in  death.  That  part  of  the  American 
world  that  profited  by  the  old  lyceum  system 
has  found  its  way  beyond  the  stage  in  its 
development  where  such  teaching  could  be  of 
much  value.  So  the  platfonn  had  to  merge 
itself  in  the  stage,  and  become  a  place  of  ex- 
hibition, and  not  of  instniction.  Books  in  the 
old  day  were  few  an<l  dear ;  libraries  did  not 
exist ;  but  now,  where  any  village  that  of  old 
supporttid  a  lyceum  has  a  jjublic  libr.iry.  men 
and  women  do  better  to  read  a  book  by  a 
master,  rather  than  hear  an  hour's  talk  by  any 
man,  however  masterful ;  for  the  chance  is  a 
thousand  to  one  that  the  essence  of  any  teacher 
cannot  he  had  in  an  hour's  talk. 

But  since  those  primeval  days,  when  a  New- 
England  village  filled  a  lecture-room  with  a 
keen-witted  set  of  farmers  and  shopkeepers, 
the  complexion  of  our  American  society  has 
changed  for  the  worse.  A  distinct  class  of 
laboring  men  —  men  who  are  ground  iu  the 
mills  and  mines  until  they  tend  to  become 
mere  machines — has  grown  up  in  this  country, 
and  is  increasing  at  the  expense  of  the  farmer 
and  mechanic  class.  If  our  system  of  govern- 
ment has  one  danger  greater  than  all  others, 
it  is  to  be  found  iu  the  fact  that  culture  slips 
b}-  this  class.  Their  habits  of  life  fit  them  to 
be  the  prey  of  the  demagogue  ;  and  in  such 
wild  outbreaks  as  the  Pittsburg  riots  we  see 
the  natural  results  of  their  conditions. 

The  most  important  educational  problem  of 
our  d.iy  comes  to  us  from  these  people  ;  and 
such  essays  towards  its  solution  as  these  Bal- 
timore lectures  give  us  are  very  welcome,  not 
for  what  they  have  really  accomplished,  but  as 
a  possible  indication  of  other  and  better  rela- 
tions Ijctwcen  great  cor[)orations  and  their 
people. 

Gloze  it  as  we  may,  it  is  clear  that  within 
our  modern  Commonwealths  there  has  grown 
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u|»  a  set  of  I<K'nl  goverutuenls  in  tho  shape  of 
coqxjrations,  whidi  lioUI  llieir  <'ini)l(iyei«  witli 
n  sovereign  lituid.  They  are  not  to  hinine  for 
the  dcs[)oli«iu  they  exercise :  that  is  in  the 
nuturo  of  things ;  nevertheless,  this  necessary 
power  brings  its  measure  of  (hilies  with  it.  If 
tlu'j'  will  only  see,  Ihnt  among  those  <luties 
which  they  owe  to  their  subjects  is  that  of 
giving  thera  help  in  escaping  the  evil  conse- 
qncnces  of  their  position  as  far  as  is  consistent 
with  their  necessary  labor,  Iht.'y  will  do  much 
to  secure  their  best  interests  in  the  t\itiire. 
Considered  in  a  large  way.  there  is  no  doubt 
that  suoli  elTiirts  .is  this  of  President  Garratt 
would  prove  so  immediately  profitable,  that  they 
could  fairly  find  their  way  into  the  balance- 
sheet  of  a  corporation.  Tlie  good-will  of  the 
de[)endeuts  of  such  a  principftlity  as  u  great 
railway  is  really  a  part  of  its  assets ;  as  an 
insurance  against  the  [lortentous  dangers  of 
grave  discontent,  it  is  of  inestimable  value. 

Let  us  hope  that  our  great  corporations  will 
follow  this  good  example,  and  that  in  time 
they  will  become  as  powerful  agents  of  intel- 
lectual as  they  huvc  been  of  economic  progress. 


THE    WATCHMAKING    INDUSTRY    IN 
SWITZERLAND. 

I  BAVK  taken  advantage  of  a  short  stay  in 
this  country  to  learn  something  of  the  w.itch- 
making  industry.  The  importance  of  this 
branch  of  manufacture  to  .Switzerland  is  famil- 
iar to  all,  but  not  every  one  has  an  idea  of  the 
national  character  which  it  assumes.  Locle  and 
Chaux-de-Fonds  are  two  cities  an  hour's  walk 
apart,  containing  together  between  30.000  and 
35,000  inhabitants,  with  whom  watchmaking 
—  or,  rather,  making  the  different  parts  of  a 
watch  —  is  almost  the  sole  business.  The 
business  directory  is  classified  into  occupations 
so  minute  as  cutting  the  figures  on  watch-faces. 
The  catalogue  of  individuals  or  firms  who  make 
hands  of  watches  contains,  like  our  owu  direc- 
tories, occasional  notices  of  specialties  in  the 
manufacture  of  hands.  Special  schools  of  ho- 
rologj-  are  established  by  the  state,  in  order 
that  nothing  may  be  left  undone  to  save  the 
national  supremacy,  which  has  been  so  endan- 
gered by  American  competition.  The  result 
of  this  competition  on  the  Swiss  watch  manu- 
facture is  a  subject  worthj-  of  attention  from 
all  who  are  interested  in  accurate  horologj". 


The  general  depression  produced  ten  years 
ago  by  the  competition  of  the  (nachine-made 
watches  of  Waltham  and  Elgin  is  well  known  ; 
but  the  statements  of  it  were  cither  somewhat 
exaggerated,  or  there  has  been  a  great  recov- 
ery. It  must  be  remembered  that  these  Swiss 
watchmakers  were  not  the  unfortunate,  half- 
starved  i)auper8  described  by  some  of  onr 
American  economists,  but  men,  who,  by  he- 
reditary skill  and  careful  training,  had  ac- 
quired a  remarkable  proficiency  in  their  art. 
I  have  been  assured  that  the  best  workmen  in 
some  of  the  hrancheis  were  able  to  earn  as 
much  as  a  hundred  francs  a  day ;  and  this  in 
a  country  of  most  economical  habits.  Here 
was  a  wide  margin  for  retrenchment  when  the 
storra  came.  It  was,  of  course,  necessary  for 
the  .Swiss  to  cheapen  their  products  ;  but  policy 
and  national  pride  also  urged  the  better  course 
of  improving  the  quahty  of  their  work.  Among 
us.  twenty  or  thirty  years  ago,  Swiss  watches 
were  notetl  for  their  cheapness  rather  than 
their  excellence  ;  and.  when  an  American  want- 
ed the  best  kind  of  a  time-keeper,  he  sent 
to  London  or  Copenhagen.  The  Swiss  saw 
that  the  best  way  to  recover  their  lost  advan- 
tage was  to  apply  their  skill  in  doing  what 
machinery  could  not  do,  —  making  a  finer  finish 
and  more  delicate  adjustments.  In  this  they 
claim  to  have  been  so  successful  as  to  delV 
competition,  having  repeatedly  won  prizes  at 
exhibitions  where  American  watches  and  their 
own  were  placed  on  trial.  How  far  this  claim 
may  be  well  founded  1  am  unaVtle  to  say ;  but 
the  data  for  judging  of  the  character  of  the  im- 
provement are  fortunately  at  hand,  in  a  stnto 
which  rcadil_v  admits  of  presentation.  The 
oliservatory  of  Neuchatel  was  established,  and 
an  able  astronomer  (Dr.  Hirsch)  placed  in 
charge,  for  the  especial  benefit  of  the  watch- 
makers. The  best  watches  and  chronometers, 
to  the  number  of  several  hundred  per  j'ear,  are 
here  tested,  the  results  published,  ;ind  prizes 
awarded  to  those  which  fulfil  certain  conditions. 
The  principal  data  on  which  the  judgment  is 
based  are, — 

1.  The  average  difference  between  the  daily 
rate  of  the  watch  on  one  day  and  on  the  day 
following. 

2.  The  changes  of  daily  rate  profluced  by 
changes  of  p)osition.  In  the  severer  tests  the 
watch  is  tried  in  four  positions,  —  lying  Hat, 
suspended  in  the  usual  way,  handle  to  the 
right,  handle  to  the  left.  The  large  majority 
are  tested  only  in  the  first  two  (K)sitions. 

The  mean  results  for  some  years,  in  the  fol- 
lowing table,  show  how  great  the  improvement 
which  has  Vjeen  made :  — 
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«■_,                       Mau  ehaag*  of 
^•"'                  iUlljr  i»le  In  •  d«y. 

Dtflkmiaalii 
two  poilUoiu. 

iw: 

MA'l.                                .     . 
18««  .                               .     . 
1S<V.  . 

ISOi  .                             .    . 
IWT  . 

I8(»  .                               .     . 
• 

'Second*. 
1.61 
1  ■!» 
1.2T 
0.88 
l>.74 
0.M 
0.67 

Second*. 

8.21 
6.18 
&M 
3.6T 
1.44 

From  1H6S  the  improvement,  though  well 
marked,  is  r.tther  slow.  Tlie  mean  result  for 
the  three  vears,  1.S79-81.  is. — 

SCO. 
Mcnn  illlfercnce  bctwvon  dally  mtc*  on  (wu  coQsreullvo 

daya U,»3 

Mtfvrtfnce  nf  rntu  wh«ii  flat  nnil  vertlcnl l.IU 

£iniu  <ir  t)it>  varUUuna  In  kll  four  poaltlont S.'JS 

It  would  Ite  interesting  to  know  how  the.se 
numbers  i-ompare  with  tlie  i-orresjionHiiig  ones 
for  Americnn  wntchcs.  But  in  no  otiicr  conn- 
try  than  Swilzerlnrid  are  tlie  imlilic  interests  so 
deeply  involvi'd  liint  such  data  are  ollii-ially  pub- 
lislifi.i.  Wi,'  know  that  the  Waltham  watches, 
and  probably  those  of  all  otiier  Ainoiicau  fac- 
tories, are  adjiisteil  witli  the  greatest  care,  to 
have,  as  nearly  as  possible,  the  same  rate  in 
•different  positions  ;  but  we  do  not  know  how 
near  the}'  approach  precision,  nor  how  the}' 
would  stand  the  test  alter  being  a  few  months 
outside  the  tiu-tory. 

Alter  all.  the  practical  question  is  not  so 
miii'li  how  good  a  watch  is  it  (iossible  to  make, 
as  how  cheaply  can  you  make  a  watch  of  the 
first  cl.i.s!*.  One  has  long  been  aide  to  get  as 
goixl  IX  watch  as  could  be  made  from  F'rodsliam 
or  Jiirgeusen  by  paying  from  i'iW)  to  $500  for 
it.  What  the  world  has  gaini-d  liy  the  revolu- 
tion is  the  ability  to  command  a  watch  etpKil, 
or  but  little  inferior,  to  the  best,  at  less  than 
half  the  old  price.  Here  seem  to  lie,  at  the 
present  time,  the  best  grounds  for  the  claim  of 
superiority  «jn  the  part  of  the  Swiss.  I  am 
informed  that  the  best  anchor  escapement 
watches,  such  us  those  whose  performance  is 
given  in  the  i)reccding  table,  are  sold  in  gold 
cases  for  $120.  manufacturer's  price:  this  for 
watches  that  cannot  be  exceeded  in  (piality. 
Can  any  American  company  do  an  well  as  this? 

The  .Swiss  manufacturers  have  not  been  slow 
to  avail  themselves  of  the  American  system  of 
machinery,  but  I  doubt  whether  they  have 
been  able  to  bring  the  system  to  the  perfection 
which  it  has  attained  at  Walthain.  There  are 
two  or  three  great  factories  on  the  American 
plan  ;  but  I  have  not  had  an  opportunity  to 
visit  any  of  them.  Owing  to  the  want  of  steam 
and  water  {.>ower,  ami  the  habit  of  having  the 
operatives  work  at  home,  only  such  machinory 


as  each  man  can  manage  for  himself  is  availa- 
ble at  the  great  centres.  Such  is  the  case  at 
Locle  and  C'haux-de-Fonds.  That  this  is  a 
great  disadvantage  can  hardly  he  donltted. 

A  jioinl  which  the  official  Swiss  tests  do  not 
sufficiently  consider  is  the  isochmnism  of  the 
balance  under  changes  of  pressure.  The  Swiss 
follow  the  American  plan  of  dispensing  with 
the  fusee  and  chain,  and  winding  up  the  main- 
spring from  the  centre.  A  great  advantage  is 
thus  gained  in  simplicity  of  structure  and  free- 
dom from  accident ;  the  frequent  breaking  ot 
the  chain,  in  former  times,  having  been  the 
greatest  source  of  annoyance  to  the  owners  of 
watches.  But,  if  great  accuracy  of  running  is 
aimed  at,  we  now  have  the  disadvantage  that 
the  spring  acts  with  greater  force  when  the 
watch  is  first  wound  up,  and  that  the  pressure 
continually  diminishes  as  tlie  watch  runs  down. 
The  change  of  rate  between  day  aud  night 
thus  arising  may  exceed  the  variations  from 
all  other  causes  combined.  To  avoid  this  diffi- 
culty, each  b.ilanco  and  hair-spring  has  to 
be  adjusted  by  repealeil  trial ;  and  the  perfec- 
tion of  the  adjustment  should,  in  all  cases,  be 
one  of  the  subjects  of  any  scientific  test.  This 
gives  rise  to  an  ulterior  question,  on  which  I 
am  not  quite  satisfied.  One  carries  the  most 
perfectly  adjusted  watch  in  his  pocket  for  two 
or  three  3-ears,  and  then  has  to  hand  it  to 
a  watchmaker  to  be  cleaned  and  oiled.  Will 
the  watchmaker  be  able  to  put  it  together 
again,  in  perfect  adjustment,  without  spending 
on  it  the  same  time,  trouble,  and  skill  which 
was  originoll}-  spent  by  the  maker?  If  this 
question  is  to  be  answered  in  the  negative,  it 
will  practiciilly  be  a  waste  of  labor  to  perfect 
the  |)ocket-watrli  further  without  re-introdu- 
cing the  fusee  and  chain.  But  in  these  times, 
when  eveiT  one  who  wants  accurate  time  can 
get  it  without  trouble,  an  error  of  a  few  seconds 
a  day  in  the  running  of  a  watch  will  be  a  less 
evil  than  the  liability  to  accident  from  the 
breaking  of  the  chain.  S.   N. 

XsiicbJtlcl,  BIakIi  13,  1883. 


THE   TAGALS  OF  LUZON. 

Thk  present  natives  of  the  Philippines  are 
generally  believed  to  be  of  Malay  origin,  and 
to  have  been  carried  there  from  the  Pacific 
islands  involuntarily  by  the  monsoons,  or  pur- 
posely by  migration.  They  have  the  same 
form,  character,  and  habits,  as  the  more  bar- 
barous branches  of  the  same  race,  though  of 
more  .agreeable  and  luanl}'  features.  Those 
of  the  southern  islands  look  more  like  Malaya 
than  do  the  Tagals  of  Luzon,  who  arc  more  or 
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less  mixed  with  Chinese,  Japanese,  ami  Negri- 
tos.. In  some  isl.inds  the  Chinese,  in  others 
the  Japanese,  tj-pe  prevails,  according  to  the 
proximity  of  these  countries. 

They  are   finely  formed,  of  good  stature, 
copper-colored,  with  abnndant  straight,  coarse. 


TAOALi   or  TDK   MIILIITINEC. 

blAck  hair,  without  beanl ;  head  well  shaped, 
but  flattened  behind  ;  foithead  moderate,  checks 
prominent,  nose  llattisli,  face  long,  and  chin 
narrow  ;  mouth  large,  with  thick  lips,  strong 
teeth,  and  powerful  jaws;  chest  wide;  limbs 
and  feet  small,  though  tlie  great  toe  is  abnor- 
mally developed,  and  almost  as  prehensile  as 
a  thumb;  the  joints  very  supple. 

Nature  supplies  the  Tagal  with  rice,  fruit, 
roots,  and  fish  ;  and  his  skin  is  his  jtrincipal 
garment.  He  has,  therefore,  little  inducement 
to  work,  and,  as  a  rule,  does  not,  unless  from 
necessity,  or  to  buy  some  gewgaw  ;  then  re- 
lapsing into  his  doke  far  niente  under  the 
palms.  Their  familj-  ties  are  close,  but  pecul- 
iar in  man^'  of  their  ideas  of  what  we  should 
call  propriety.  They  are  trusty  servants,  good 
soldiers  and  sailors,  fertile  in  expedients,  using 
with  much  skill  their  natural  advantages.  Thev 
think  little  of  death,  beyond  a  splendid  funeral, 
nd,  though  nominally  Catholics,  believe  in 
r^ecret  in  the  suijeretitions  of  their  race.  They 
chew  betel,  smoke  immoderately,  and  are  very 


fond  of  cock-fights  and  lotteries.  Their  houses 
are  made  of  bamboo  and  canes,  thatched  with 
the  leaves  of  the  nipa  palm,  and  supported 
on  jx)sts.  No  nails  or  tools  are  required  for 
Uieir  construction.  All  the  Tagal  needs  is  his 
holo,  or  knife  ;  for  the  materials  are  growing  all 
around.  I  know  of  no  race  more  independent 
of  the  industrial  arts.  His  bolo  is  his  only  es- 
sential implement.  His  spoon,  bowl,  and  basket 
he  finds  In  the  shell  of  the  cocotinul ;  his  basin, 
plate,  and  umbrella,  in  the  leaf  of  the  lianana; 
most  of  his  domestic  utensils,  in  the  bamboo; 
his  house,  mat,  hat,  in  the  various  [>alms.  f'His 
fruit  requires  no  cooking,  and  hi*  fish  and  rice 
only  the  simplest.  If  ever  there  were  a  child 
of  nature,  the  T.igal  is  oqp. 

The  Tagals  are  noted  for  their  skill  in  weav- 
ing the  vegetable  fibres  of  their  country,  and 
especially  those  of  the  pineapple,  hemp,  bam- 
boo, palms,  and  reeds.  Juki  is  raw  silk  ;  «eda, 
spun  silk ;  hemp,  ahaca.  lupin,  and  Kinnmay, 
which  are  variously  combined  in  the  gauze- 
like tissues  for  which  these  islands  are  famous. 
How  they  make  such  exquisite  fabrics  with  the 
rude  processes  at  their  command  is  one  of  the 
puzzles  which  the  traveller  often  meets  among 
semi-civilized  ])eoples. 


co«Tinii  or  TAOAL  woiieh. 

The  Tagals  arc  the  most  numerous,  best 
known,  least  barbaric,  and  most  industrious 
of  the  races.  They  speak  a  dialect  of  their 
own,  —  the  mother-tongue  of  the  others,  —  and 
number  about  1,500,000.  The  Visayas  of  the 
southern  islands  are  possiblv  more  in  number. 
The  islands  belong  to  Spain,  and,  during  her 
three  centuries  of  occupation,  have  been  very- 
poorly  developed.  Samuel  Kseeland. 
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THE  SOLAR  ECLIPSE  OF  MAY  6. 

The  members  of  the  expedition  for  observ- 
ing the  total  8oIar  eclipse  of  May  0.  who  left 
New  York  on  March  2,  arrived  in  Callao,  Peru, 
on  March  2(1.  At  that  port  they  were  received 
by  the  U.S.  vessi-i  Hartford,  and  sailed  on  the 
22d  for  Caroline  Island,  expecting  to  make  the 
journey  in  aliout  twenty-five  days.  Ample 
time  is  thus  secured  for  the  preliminary  work 
for  the  contemplated  observations. 

It  ia  not  known  yet  whether  the  party  will 
establish  themselves  upon  Caroline  or  Flint 
Island.  Preference  is  given  to  the  former,  on 
aocount  of  its  larger  size,  and  it  will  be  chosen 
unless  it  is  found  that  the  French  nstronomci's 
have  already  located  there,  in  which  case  the 
Americans  will  select  P'lint  Island,  that  both 
points  may  be  occupied.  The  L'Edaireur, 
the  man-of-war  which  is  to  convey  the  French 
astronomers  from  Panama,  was  not  in  that  port 
when  the  Americans  passed  through  there. 

The  two  English  membere  of  the  party, 
Messrs.  H.  A.  Lawranee  and  C.  Ray  Woods, 
joijied  the  expedition  at  Panama.  They  are 
sent  out  by  the  Royal  society  and  the  Com- 
mittee of  solar  physics,  of  which  Messrs. 
Lockyer.  Stewart,  and  Stokes  are  the  leading 
members,  and  made  important  observations  of 
the  eclipse  of  last  May.  These  gentlemen 
come  from  South  Kensington,  and  have  been  en- 
gaged in  spectroscopic  work  wilii  Mr.  Lockyer. 

The  plans  of  the  party  show  that  spectro- 
scopic observations  will  be  the  principal  work 
attempted.  An  outline  of  these  plans  will  be 
of  interest. 

A  sjwotroscope  with  a  large  prism,  attached 
to  a  fi}-inch  telescope,  will  be  used  bj-  Dr.  Has- 
tings for  studying  the  corona,  esijecially  tlie 
outer  corona.  During  partial  phase  the  chro- 
mosphere will  be  examined,  a  grating  Indng 
substituted  for  the  prism.  Mr.  Rockwell  will 
ol>servc  with  a  grating  speclroscoiM?  attached 
to  a  4^^j,-inch  telescope,  and  will  note  the  rela- 
tive lengths  of  lines  reversed  just  before  total- 
ity within  a  small  region  of  the  sf)ectrum. 
I'1'oliabl3-  just  after  this,  tlie  grating  will  be 
exchangeil  lor  a  single  (lO^  prism,  and  an  ex- 
amination made  of  tlie  limits  to  which  the  line 
147-JK  can  lie  traced.  A  prismatic  spectro- 
scope, which  consists  of  a  large  30°  prism 
placed  before  the  objective  of  a  2^inch  tele- 
scope, will  lie  iise<1  by  Mr.  Upton  for  ob8er\'- 
ing  the  relative  heights  and  brightness  of  the 
'  ydrogcn  group,  and  of  other  portions  of  the 
pectrum.  Mr.  Brown  will  use  an  integrating 
'spectroscope  for  observing  the  lines  which  ap- 
IK'ar  during  lotalil}',  and  the  changes  which 
tbcy  undergo. 


Mr.  Lawrnnce  has  planned  an  e<iuatorial 
stand  U[X)n  which  is  mounted  a  6-inch  objec- 
tive, having  at  its  focus  a  grating  spectroscope 
with  cameras  on  each  side,  for  photographing 
the  spectra  of  the  first  and  second  orders. 
On  the  sumo  stand  is  a  li-iuch  photographic 
lens,  in  the  focus  of  which  is  a  spectroscope  of 
low  disix'rsion.  armed  with  a  camera.  These 
three  cameras  will  be  used  to  photograph  the 
flash  just  before  and  after  totidity,  in  order 
to  confirm,  if  possible,  by  photography,  Mr. 
Lock^er's  eye-observations  of  last  ^ear.  He 
observed  the  short,  bright,  chromospheric  lines 
ten  minutes  before  totality  began,  anil,  just 
before  totality,  the  lines  which  are  usually 
thickened  in  suns|X)t«.  extending  as  faint  linejs 
U}  a  much  greater  elevation  than  those  of  the 
protuberances.  Mr.  Woods  will  employ  a  sid- 
erostat  to  throw  a  beam  of  light  upon  four  in- 
struments. —  integrating,  analyzing,  and  .pris- 
matic spectroscoi)es,  and  a  Rowland  grating. 
The  photographic  plate  of  the  integrating  spec- 
troscope is  very  long,  and  will  be  driven  by 
clock-work,  in  order  that,  as  the  portion  of 
the  plate  iUuminatet^l  at  any  given  instant  is 
small,  the  integr.>\ted  effects  that  have  hitherto 
been  photographeil  may  be  differentiated  if 
possible.  The  grating  is  provided  with  came- 
ras on  each  side,  —  one  to  photograph  the  F 
region ;  the  other,  that  more  refrangible  than 
II.  The  prismatic  camera  was  used  with  great 
success  in  Kgypt  last  year.  It  integrates  the 
light  frotn  all  parts  of  the  corona ;  and  it  is 
hoi)ed  that  all  the  ray.s,  from  the  violet  to  the 
ultra-red.  will  be  photograjihed.  The  analyz- 
ing s{X!clro8cope  was  also  used  with  good  re- 
sult in  Egypt.  The  plates  will  be  '  red-end"' 
ones,  in  ortler  to  take  in  all  the  rays  of  the 
spectrum. 

In  addition  to  the  spectroscopic  work,  other 
im|)ortant  observations  arc  planned.  Professor 
Holden  will  search  for  intra-Mcrcurial  planets 
with  a  (>-inch  telescope,  and  Mr.  Preston  will 
use  a  Savart  jwlariscope  attached  to  a  4-inch 
or  a  2J-inch  telescope.  Two  photoheliographs 
will  be  used  for  photographing  the  inner  and 
outer  details  of  the  corona,  under  the  manage- 
ment of  Mr.  Lawranee.  Observations  of  solar 
radiation,  of  meteorological  phenomena,  and 
of  the  times  of  contact,  will  also  be  made. 

After  the  eclipse,  the  party  is  to  be  convoyed 
to  Honolulu  by  the  Hartford,  fi'om  which  jwint 
they  will  reach  San  Francisco  by  the  Pacific 
mail  line  of  steamers.  Should  there  be  no 
delay,  intelligence  of  the  results  of  the  ex{)edi- 
tion  may  be  expected  bv  the  middle  of  .June. 

W.  U. 

ChIIm,  rrn,  March  22,  IMS. 
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THE    FLORIDA    EXPEDITION    TO    OB- 
SERVE   THE   TRANSIT  OP   VENUS.' 

Tv  selecting  the  four  stations  in  the  northern 
hcmlsphtTf  from  which  to  obsorvp  tlic  transit 
of  V'l'iiiis  on  Dec.  C,  1882,  the  probitble 
weiUlicr  at  that  senstm,  together  with  the  goo- 
^ia|iliiciil  position  of  tiie  varioUK  points  eon- 
sideretl.  wen-  the  principal  terniH  in  the  proV)lein. 
It  wtLs  ilesinitile  to  find  point;*  where  good 
weather  wonld  be  likely  to  (irevnil.  and  where 
nil  the  contacts,  both  at  ingress  and  egress, 
could  Ik'  seen.  Considenible  advantage  Iieing 
gained  h\  iucren.sing  the  distance  between  the 
sonthern  and  nortli(?rn  stations,  those  in  the 
United  States  were  chosen  an  far  north  as  pos- 
sible, and  fullll  the  lirst  two  conditions. 

With  Ijiese  views,  the  transit  of  Veinis  coni- 
niiKsion  selectcfl  a  point  near  Fort  .Selden. 
New  Ali'xico,  San  Antonio,  Tex..  Cedar  Keys, 
Fhi.,'niid  \\w  naval  oliservalory  at  Washing- 
ton. The  three  sonthern  stations,  all  l)etween 
211°  and  -.VA"  N,  Lat..  presenU'<l  marked  <iitrer- 
eni-es  in  their  surroundings.  The  station  in 
New  Mexico  was  al)ont  .'i.OOO  feet  above  the 
sea.  with  the  air  dry  and  cool.  San  Antonio 
has  an  elevation  of  about  COO  feet,  with  a  dry, 
warm  climate.  Cedar  Keys  is  barely  above 
the  water  of  the  Gulf  of  Mexico.  In  Novem- 
ber the  weather  was  hot  and  comparatively 
dry.  with  increa.sing  liampness  as  the  nights 
became  cooler,  about  the  first  of  December. 
Washington  was  chosen  be(rause  a  complete 
set  of  apparatus  was  in  working  order  at  the 
observatory. 

The  party  under  ray  direction  was  assigned 
to  Cedar  Keys,  which  point  we  reached  Nov.  -t. 
The  name  Co<iar  Keys  was  tbrmerly  applied 
to  the  whole  group  of  keys  between  the  mouths 
of  the  Suwannee  and  Withlacoochee  rivers, 
but  is  now  used  to  designate  an  active  business 
town  on  Way  Key,  the  largest  of  the  group. 
This  town  sprang  into  existence  after  the  close 
of  the  war,  and  is  chiefly  interested  in  the 
lumlier,  shipping,  and  fishing  interests,  while 
it  is  the  shipping-point  for  all  the  cedar  used 
by  the  Kaber  and  the  Eagle  pencil  companies, 
in  the  manufacture  of  |)encils,  etc. 

A  site  for  the  observiug  station  w.is  selected 
in  a  small  park  at  the  eastern  end  of  the 
town  :  and  the  construction  of  the  tinildiugs 
and  mounting  of  the  instruments  were  pushed 
forward  as  fast  as  possible.  The  so-called  soil 
of  Way  Key  is  simply  ix  mass  of  white  sand  ; 
and  in  the  groun'ls  of  the  station,  where  a  pii>e 
well,  with  a  i)uinp.  was  sinik.  the  sand  existetl 
at  a  deptli  of  at  least  fifteen  feet. 

*  Abilracl  uf  n  piiper  read  by  Prot  J.  R.  EtuiUnait  before  the 
Wublngton  pfalloaupblciil  •uclety,  Msrch  24, 18M. 


The  Imihrmgs  for  the  protection  of  the 
instruments  were  n  tr.nnsit-house,  photograjjh- 
house.  nn<l  tlie  building  to  contain  the  eijnato- 
rinl  iclcseope  ;  wliile  a  small  storehouse  was 
built  to  (irotect  the  stores,  etc.  The  principal 
instruments  were  a  portable  transit,  a  5-ineh 
erjinttorial  teleseo|>e.  nn<l  u  photoheliograpliw 
The  first  two  require  no  description.  The 
photoheliograph  consists  of  nn  objective  of  5 
inches  aperture  anci  about  40  feet  fix-ns,  n 
helio.stat  fcjr  throwing  the  sun's  rays  on  the 
ol)jective.  and  a  plate-holder  at  the  focus  of 
the  objective.  The  objective  and  the  mirror 
of  the  hcliostat  are  mountwl  on  the  northern 
pier  at  northern  stations,  ami  the  plate-holder 
is  mounted  on  a  similar  pier  in  the  photograph- 
house.  The  accessory  iipparalus  consists  of 
a  mc'isuring-riKl,  permanently  mounted,  for  ac- 
curately measuring  the  distanci-  IVom  the  ob- 
jective to  the  photograph-plate ;  a  movable 
slide,  with  a  slit  of  adjustable  width  for  ex|>os- 
ing  the  [ihites:  and  a  (circuit  comweting  wilh 
the  chronograph  in  the  (ransit-houHc,  so  ar- 
ranged, that  when  the  exposing-slide  is  moved 
to  ex|X)8e  the  plate,  and  when  the  centre  of 
the  slit  is  opposite  the  centre  of  the  plate* 
holder,  the  circuit  is  broken,  and  the  record 
made  on  the  chronograph.  A  black  disk  is 
painted  on  the  north  side  of  the  slide,  and  so 
placed,  that  when  the  slide  is  at  rest  ul  one  end 
of  its  course,  and  the  image  of  the  sun  is  ad-, 
justed  concentric  with  this  disk,  it  will  fall  on 
the  centre  of  tlie  plate-holder  when  the  slide  ia 
movetl.  Wln-n  all  the  adjustments  are  made, 
the  exposing  of  the  plates  is  quite  a  simple 
matter.  The  im.'igc  of  the  snn  is  thrown  by  the 
helioslat  upon  the  black  disk  and  centred, 
the  sensitive  plate  is  fixed  in  the  plate-holder, 
the  operator  moves  the  esposing-slide,  and  the 
time  of  ex^wsure  is  reconled  on  the  chrono- 
grajih.  The  plate  is  now  rea<ly  to  be  devel- 
oped ;  and  here  the  ablest  photographer  has  an 
ample  field  for  the  exercise  of  all  his  skill. 
The.  first  photograj)hs  were  made  Nov.  2f^. 

The  weather  was  excellent  till  the  last  of 
Noveinlier.  when  we  iiarl  our  first  norther  and 
a  frost,  followed  by  rain  and  another  noither ; 
but  Dec.  4  and  o  were  cU-jir  and  mild.  At 
sunset  on  the  5th,  a  low  bank  of  clouds  was 
spread  along  the  south-western  horizon ;  but 
the  sky  was  clear  at  midnight.  On  the  morn- 
ing of  the  'ith,  the  sonthern  and  eastern  sky 
was  nearly  covered  with  light  cirrus  and  stratus 
clouds,  with  nil  upper  south-west  wind,  while 
the  surface  wind  was  from  the  east.  All  the 
apparAtiis  was  examined,  and  found  to  be  in 
goo<l  order;  and  the  astronomers  went  to  the 
equatorial  telescope  to  obsen-e  the  first  contact. 


Apbh.  a.i,  11^3  1 
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For  ol)st'iviiiti:  L'oiilacts  I  iist-d  nn  oye-piecc 
mngniiying  'JIG  ilianioters.  Jiltiii-liod  to  a  IIi!r- 
Bcliol  solar  prism,  and  a  sliding-shade  glass 
with  a  density  vnrying  uiiilbrmly  from  end  to 
I'lid.  The  liinh  of  tlip  sun  vran  reraarknbly 
stead}".  The  assistant  astronomer,  Lieut.  .J. 
A.  NoiTis,  U.S.N. ,  was  to  take  the  time  of- my 
signals  from  n  mean-time  chronometer,  while 
with  an  ob8erving-ke\"  I  wan  to  tnako  a  record 
on  tlie  chronograph  us  a  cheek. 

About  forty  seconds  before  the  computed 
time  ol"  liist  contact,  a  tuirrow  stratus  cloud 
passed  upon  the  south-eusti-rn  edge  of  llic  sun, 
and  shut  out  all  the  light.  The  cloud  remained 
about  three  minutes  ;  and,  when  it  passed  off, 
the  notcli  in  the  sun's  limb  was  plainly  marked. 
Two  photographs  were  taken  lo  test  the  appa- 
ratus and  the  plates  ;  and  then  the  lime  before 
tecnnd  contact  was  devoted  to  an  examination 
of  tlie  limbs  of  Venus  and  the  sun.  Both  were 
perfectly  steadj'.  lu  observations  of  the  sun 
for  the  last  twenty  years  1  never  saw  it  belter. 
At  about  thirteen  minutes  after  first  contact, 
the  outline  of  the  entire  disk  of  Venus  could  be 
seen,  and  seemed  perfectly  circular.  About 
two  minutes  later,  a  faint,  thin  rim  of  yellowish 
light  apjieared  around  the  limb  yet  outside  the 
sun.  This  rim  was  at  first  broadest  near  the 
Bun's  limb,  but  soon  the  width  of  the  light 
became  uniform  throughout.  The  light  was 
wholly  exterior  to  the  limb  of  Venus  ;  i.e.,  the 
black  limb  of  V^enus  on  the  sun,  and  the  dark 
limb  outside,  fonned  a  perfectly  circular  disk 
with  the  rim  of  light,  or  halo,  out.side  the  jwr- 
tion  off  the  sun.  As  the  time  of  second  con- 
tact approached,  Lieut.  N'orris  again  took  up 
his  station  at  the  chronometer.  As  the  limbs 
ncared  geometrical  contact,  (he  cusps  of  sun- 
light began  to  close  around  Venus  more  rapidly  ; 
and  the  perfect  definition  of  the  limbs,  and  the 
steady,  deliberate,  but  nnifonnly  increasing 
motion  of  the  cusps,  convinced  me  instantly 
that  the  phenomena  attending  the  contact 
would  be  far  more  simple  than  I  had  ever 
Imagined.  1  had  onlj-  lo  look  steadily,  to  see 
the  cusps  steadily  but  rai>idly  extend  them- 
selves into  the  thinnest  visible  thread  of  light 
around  the  following  limb  of  Venus,  and 
remain  there  without  a  tremor  or  pulsation. 
At  the  moment  the  cusps  joined  I  gave  the 
r  signal,  and  also  made  the  record  on  the  chrono- 

frapli.  Still  keeping  my  rye  at  the  telescope, 
saw  nothing  to  note  save  the  gradually  in- 
creasing line  of  light  lietween  the  limbs  of  the 
I  two  bodies.  The  ilisk  of  Veiuis  on  the  sun 
Was  block.  All  the  apparatus  connected  with 
the  photographic  work  was  again  examined  ; 
and,  at  about  ten  minutes  after  second  eontuvt. 


each  member  of  the  party  was  at  his  station. 
Lieut.  Norris.  who  had  charge  of  the  chrono- 
graph and  the  heliostat,  wjis  stationed  at  the 
latter  instrument  to  see  that  at  certain  inter- 
vals the  motion  of  the  heliostat  was  corrected, 
and  the  sun's  image  thrown  in  the  proper 
direction.  In  the  photograph-house,  tlie  as- 
sistant photographer,  Mr.  G.  Maxwell,  took 
each  plate  from  the  bos,  placed  it  in  ihe  plate- 
holder,  called  its  number,  and,  after  exposure, 
returned  the  plate  lo  the  proper  box.  My  own 
share  of  the  work  was  to  record  the  nimiber  of 
the  plate,  move  the  exiiosing-slide,  record  the 
time  of  exposure  of  each  plate  from  a  chro- 
nometer as  a  check  on  the  chronograph  recoixi 
and  as  a  means  of  identification,  and  commu- 
nicate with  Lieut.  Norris  by  a  system  of 
signals  on  the  measuring-ro<l.  The  chief  pho- 
tographer, Mr.  G.  Prince,  developed  the  last 
plate  exiTosed  until  nearly  all  the  clouds  had 
disappeared,  carefully  watehe<l  all  the  photo- 
graphic manijjulations,  .ndvised  in  regard  to 
the  length  of  exposure,  etc.,  and  prepared  and 
developed,  with  occasional  aid  from  Mr.  Max- 
well, all  the  wet  plates  used  during  the  day. 
Alter  the  clouds  disappeared,  measures  of  the 
diameter  of  Venus  were  made  with  a  doublo- 
image  micrometer  attached  to  the  i)-in<!h  tele- 
scope; and  then  the  photographic  work  was 
resumed  more  leisurely.  It  was  intended  to 
use  dry  plates  for  all  the  work  ;  but  dilllcully 
in  drying  the  first  1.^0  which  were  coated,  led 
me  to  the  determination  to  coat  anew  only  1.50 
plates,  and  leave  Uie  others  to  be  used  as  wet 
plates  if  the  dry  plates  should  unexj>ectedly 
fail  at  the  last  hour.  After  eleven  o'clock  a.m., 
the  clouds  disappeared  ;  and,  finding  we  had 
plenty  of  time  on  our  hands,  we  exiKised  six 
wet  plates  aft^'r  each  group  of  twelve  dry 
platx's. 

At  about  ten  minutes  before  third  contact 
we  had  exposed  \hQ  dry  plates  and  30  wot 
ones.  The  majority  of  the  dry  plates  were 
exposed  with  a  slit  1.5  inches  wide,  while  with 
the  wet  plates  the  width  was  three-eighths  of 
an  inch.  On  going  to  the  telescope  to  observe 
the  last  contacts,  I  found  the  limbs  nf  Venus 
and  the  sun  as  steady  as  in  the  morning  ;  and, 
though  there  was  now  some  haze  over  the  sun, 
it  did  no  harm.  The  third  contact  was  ob- 
served with  great  accuracy,  nothing  occurring 
to  obstruct  or  comi>licate  the  very  simple  and 
definite  phenomena  which  was  in  the  reverse 
order  of  that  seen  at  second  contact.  The 
rim  of  light  apiteared  around  Vemis  as  soon 
as  the  limb  was  visible  be3'oud  the  sun,  and 
was  seen  for  nearly  ten  minuUis.  The  com- 
plete  outline   of  Venus  was  visible   for   two 
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mimitcs  hiter.  Xo  phciioinuiiii  worthy  of  mjte 
wt'i't'  seen  between  third  uiul  Ciiiirlh  (.-ontacts. 
Tlie  hipping  of  the  lituh  of  Venus  over  th«t 
of  the  sun  <Trai.hiulIy  l>ut  steadily  ilecroawd, 
until  the  final  separation  was  oljservctl  with 
jreat  accuracy  for  such  a  |ihonoiuenon.  Soon 
Ifter  the  hi8t  oonlact.  the  entire  apparatus  was 
again  carefully  examined,  and  tlie  neeessary 
observations  made  to  iloleriuine  tlie  errors  of 
the  ehi'onometers.  All  the  measures  were 
made,  also,  for  determining  the  exact  position 
of  the  photoheliograph. 

The  dry  plales  were  develojted  in  a  few  days  ; 
and  140  dry  plates  aixl  30  wet  ones  were  sent 
to  Washington,  all  of  which  can  tic  easily 
measured.  Two  dry  plales  were  exiKwed  in 
the  forenoon,  when  the  clouds  were  too  dense, 
anil  no  images  were  obtained  ;  and  two  others 
were  accidentally  broken. 

In  the  observations  of  interior  conUiets  there 
was  no  trace  of  any  tremor  or  fluctuation  of 
the  light  in  the  cusjis,  as  they  closed  around 
the  limb  of  Veiuis  :  and  it  is  almost  needless 
to  say.  that  there  was  uo  trace  of  a  shadow  or 
a  Ithu-k  ilrop  or  ligament  between  the  limbs  at 
second  and  third  contacts.  The  probable 
error  of  the  second  and  third  contacts  was  es- 
timated at  O.Ils.  ;  for  fourth  c-ontact.  U.os. 

Observers  of  transits  of  Venus  and  Mercury 
have  written  so  much  in  regard  to  the  obstacles 
encountered  fixmi  the  apparition  of  the  sha<low 
or  black  drop  Itetween  tlie  limbs  tif  the  two 
bodies  at  second  and  third  contacts,  and  so 
full  has  been  the  testimony  in  favor  of  the  ex- 
istence, and  the  almost  necessary  occurrence, 
of  this  phenomena,  that,  at  the  transit  of  Mer- 
cury in  1878,  many  observers  claimed,  as  evi- 
dence of  their  skill,  that  they  did  see  it,  while 
others  less  fortunate  apologized  for  7>ot  seeing 
it.     Observers  of  the  black  dn.ip  were  so  gen- 
erally confined  to  tliosc  with  imperfect  appa- 
ratus, or  to  those  unac-customed  to  observations 
of  the  sun's  limb  or  disk,  that  the  true  nature 
of    the   obstacle  was  pretty   well    unilcrstou<l 
before  it  was  carefully  investigated.     It  is  now 
quite  well  s<'ttled.  that  the  '  black  drop  '  is  <Uie 
to  bad  eyes,  imperfect  apj)aratiis,  or  the  inex- 
pei'ience  of  the  observer.     With  good  eyes  and 
proper  apparatus,  a  good  observer  never  should 
sec  the  black  drop  :  for,  when  it  is  seen,  there 
is   something   wrong ;    it   is   a   spurious   phe- 
nomenon. 


not  seem  to  be  generally  aj)preciated.  and  I 
know  of  only  one  contrivance  adapteil  to  it 
other  than  the  one  to  be  described.  This  one 
oan  be  called  a  time-transmitter  from  its  re- 
semblance in  appearance  and  action  to  the 
Blake  transmitter  in  ordinary  telephones.  It 
is  the  invention  of  Mr.  C.  W.  Uuehle  of  De- 
troit, and  has  been  in  use  at  the  observatory  at 
.\nn  .\rb(ir  t\ir  al)oul  six  months.  Its  beha- 
vior is  in  every  way  satisfaetor3". 

Its  general  character  can  be  seen  ft-oin  the 
accompanying  figures.  Fig.  I  is  the  face  view 
of  the  transmitter.     At  <i.  (t  are  the  binding- 


A    TELEPHONIC  TIME-TRANSMITTER. 

Among  the  various  methods  of  distributing 
time,  the  telephone  aflbrds  one  c<3nimendable 
for  its  simplicity.    Its  use  for  this  puipose  does 


posts  for  the  wires  from  the  Ipaliery  ;  b,  b,  those 
for  the  wires  of  the  telephonic  circuit.  Uetween 
the  latter  is  a  switch,  not  represented  in  the 
drawing,  which  enables  the  operator  to  cut  out 
the  telephone  circuit  when  any  thing  goes 
wrong,  c  is  a  button.  l)y  pressing  which  the 
instrument  can  be  set  going.  VV^hen  starteii,  it 
runs  for  two  and  one-half  minutes,  during  which 
time  the  hand  in  the  centre  corapletosa  revolu- 
tion. At  the  end  of  that  time  it  stops,  and  can 
be  started  again  only  by  pressing  the  button. 

In  Fig.  2  we  have  a  view  of  the  interior. 
We  have  here  ordinary  clock-work,  with  the 
addition  of  a  Kuhmkortf  coil  at  ci.  the  unlock- 
ing part  e,  a  circuit-ln-eaker  at/,  and  an  intur- 
mitting-wheel  g.    This  wheel  moves  to  the  right. 
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As  It  turns,  the  radiating  hars  on  it  are  btoiight 
to  a  verlicnl  position  ono  after  the  other;  and. 
while  passing  liiis  position,  tlioy  raise  tlie  lever 
siispentlcd  aI>ove,  and,  li_v  the  action  of  the  pin 
at  its  end,  keep  the  cireuit  open.  Tiiey  are  so 
placed  and  ganged  that  they  hold  the  circuit 
oiK>n  from  a.i  to  t!0  seconds  of  the  first,  and 
then  of  the  second  minute. 


TT 
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Each  lireidc  in  the  primary  circuit  causes  a 
distinctly  audible  sound  in  the  ear-telephone. 
This  sound  is  so  loud  that  I  have  sonietiines 
heard  it  across  the  room.  Ar  the  circuit  is 
broken  each  second  for  the  first  (illy-tive  sec- 
onds of  each  full  minute,  and  for  the  full  thirty 
of  the  last  half-tuiuute.  the  tinie-tninsmitter 
gives  a  series  of  seconds  signals  c.isily  received 
at  any  telephone  in  connection  with  it.  The 
intermission  of  five  seconds  at  the  cud  of  cich 
full  minute'  serves  to  notify  the  receiver  th.it 
the  next  minute  is  about  to  begin,  and  thus 
saves  him  the  trouble  of  counting. 

In  using  the  time-transmitter,  the  [jerson  who 
desires  the  time  c^lls  me  up  by  telephone,  and 
I  start  the  transmitter  at  the  beginning  of  some 
minute  by  his  time.  The  corresjiondeuts  are 
usually  jewellers,  and  do  not  need  to  be  told 
the  minute  at  which  the  trunsmilter  l>egau.  If 
thev  do  neeil  the  minute,  it  can  bu  given  iheni 
verbullv  bv  the  Blake  transmitter.     The  suc- 


cession of  beat-s  and  intcrmiBsiona  gives  tho 
receiver  four  opix)rtnnitics  for  comparison ; 
viz..  the  beginning  of  the  first,  second,  and 
third  minute,  and  the  end  of  two  minutes  and  a 
half. 

.\n  important  feature  of  this  methotl  is  its 
ca[)acity  iDrtransniittinglimeto  several  or  many 
[lorsons  sitnultaueoush-.  In  order  to  teat  this. 
Manager  Keech  of  this  place  obligingly  called 
up  all  the  exchanges  connected  with  us.  Some 
did  not  respond  ;  but  those  who  did  —  a  dozen 
or  firtccn  in  uuniber,  and  distant  in  all  directions 
fi'oin  ten  to  scventy-fivi-  miles  from  us  —  all 
heard  the  beats  of  the  transmitter  distinctly, 
except  at  Port  Huron.  From  this  and  some 
other  tests.  I  concluded,  that,  by  this  method, 
the  time  conld  he  received  by  at  least  twenty- 
five  telephones  sinuiltaneously. 

M.  W.  HARRrauTOX. 


I'AHENTAL    INSTINCT    AS    A     FACTOR 
IN  THE  EVOLUTION  OF  SPECIES. 

In  a  recent  lecture  .it  the  Sheffield  scientific 
school.  New  Haven,  the  writer  calletl  attention 
to  the  hick  of  nniternal  care  as  one  of  the 
probable  c«uscs,  though  usually  overlooked, 
of  the  extinction  of  many  of  the  large  and 
powerful  reptiles  of  the  mesozoic  age.  and  of 
the  large  mammals  of  the  tertiary.  The  very 
small  size  of  the  brain  and  its  low  organization, 
in  these  early  animals,  are  now  well  known, 
and  we  are  justified  in  believing  that  their  in- 
telligence or  sagacity  was  correspondingly 
low.  They  were  doubtless  stupid  and  sluggish 
in  their  habits,  but  probably  had  great  powers 
of  active  and  passive  resistance  against  corre- 
spondingly stu|)id  carnivorous  spc'cies.  But, 
unless  the  helpless  young  were  protected  by 
tlu'ir  parents,  they  would  quickly  h.ive  been 
destroyed  ;  and  such  species  might,  in  this  way, 
have  been  rapidly  exterminated  whenever  they 
came  in  contact  with  new  forms  of  carnivo- 
rous animals,  ha\'ing  the  instinct  to  destroy  tho 
new-born  young  of  mammals,  and  the  eggs 
and  young  of  oviparous  reptiles. 

Thus  it  woulil  have  come  alK)ut,  that  the 
more  intelligent  forms,  by  the  development  of 
the  parental  instinct  for  the  active  protection 
of  their  young  against  their  enemies,  would 
have  survived  longest,  and  therefore  would  have 
transmitted  this  instinct,  with  other  corre- 
lated cerebral  developments,  to  their  descend- 
ants. This  mode  of  natural  selection  must 
always  have  been  a  very  active  one,  wherever 
carnivorous  mammals,  birds,  anil  reptiles,  have 
cxisteil  in   contact  with   herbivorous  species. 
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Moreovpr,  such  Carnivora,  among  modern 
species,  will  iilso  flevour  the  eggs  and  .young 
of  other  Ciunivoni.  Therefore  the  development 
of  equally  strong  parental  instincts  in  the  Car- 
nivora themselves  would  have  come  about  in 
the  same  way.  It  is  evident,  that,  in  this  man- 
ner, carnivorous  animals  of  comparatively 
small  size  may  huvi!  been  the  means  of  exter- 
minating the  largest  and  most  powerful  beasts 
and  reptiles. 

Among  nearly  all  of  the  existing  mammals 
and  iiirds,  the  jjarental  instinct  is  very  reniark- 
aiily  developed  in  one  or  botli  sexes,  usuall}' 
more  so  in  the  female.  Many  species,  now 
aiuindant.  would  soon  become  extinct  if  the 
pari'uts  did  not  have  remarkable  sagacity  in 
protecting  their  young  against  numerous  ene- 
mies. Many  reptiles,  fishes,  insects,  and  still 
lower  forms,  also  show  wonderful  maternal 
instincts.  We  cannot  suppose  that  their  an- 
cient allies  had  these  instinetn  in  the  same  way, 
nor  to  the  same  extent.  In  many  cases  the 
enemies  to  be  protected  against  are  of  com- 
paratively modern  origin.  New  modes  of 
parental  protection  must,  therefore,  have  been 
developed  or  acquired  as  new  enemies  ap- 
peared. The  ways  in  which  ditferent  sjvecies 
protect  their  young  arc  exceedingly  varied,  as 
all  naturalists  know  ;  and  many  aix'as  wonderful 
as  any  habits  known  among  the  lower  animals. 

The  development  of  the  powerful  parental 
instinct  for  the  protection  and  care  of  the 
young,  in  the  earliest  races  of  man,  must  have 
been  of  vital  importance  in  man's  struggle  for 
existence  in  his  primitive  and  comparatively 
helpless  condition. 

lu  fad,  it  is  evident,  that  without  this  strong 
impulse,  aud  the  intelligence  necessary  to 
make  it  efl'ective,  nciiher  man,  nor  any  of  the 
species  of  ninnmuds  belonging  to  the  higher 
orders,  could  have  existed,  even  tbr  a  short 
period. 

Possibly  the  variations  in  the  degree  of  de- 
velopment of  the  parental  care,  in  ditferent 
races  of  man,  may  be  connected  with  the  in- 
crease of  some  races  and  the  extinction  or  de- 
cline of  others.  A.  E.  Veukh.i.. 


LAKES  AND    VALLEYS  IN  NORTH- 
EASTERN  PENNSYLVANIA. 

E>  D.  Rogers,  many  years  ago,  pointed  out  tlie 
connection  between  tlie  lakes  and  tlie  norlliern  ilrift 
In  Pennsylvania.  In  a  recent  report  of  tlie  iiccond 
geological  survey,'  Mr.  W'liite  gives  fuller  Informa- 
tion on   tills  intcrei>Ung  quest  tun,   aud   shows  that 

'  O.  «.   Geology  of  Pike  nnd  Monroe  Countle>.  bjr  1.  C.  White  ; 
PMlol aurvcyi of  Uie  liilswaro and  Lihlgli  WaUT-g>p«,  by  H.  U. 
Usrriaburg,  1II8'J. 


the  numerous  ponds  north  of  the  Delaware  Water- 
gap  (forty-two  are  enumerated)  are  generally  held  In 
either  drift-barrier  or  drift-enclosure  ba'-lns,  though 
the  depth  of  some  of  them  seems  partly  de|>eiideiit  on 
local  ero.<>lon  In  soft  shale.  The  largest  is  about  two 
squ.ire  miles  in  ureii,  and  nearly  all  are  less  than  forty 
feet  in  depth.  Their  shape  is  gt-nerully  round  or 
oval;  but  Long  Lake,  a  narrow  expansion  of  Tunk- 
hannock  Creek,  three  miles  lone,  ii  an  exception  to 
the  rule;  aud.  unlike  the  others,  it  stands  just  out- 
side the  so-called  'terminal  moraine,'  or  margin  of 
the  glaciated  area.  Gliicial  action  is  not  regarded  as 
having  effected  great  destruclive  changes  in  the  pre- 
existing topography,  except  in  the  way  of  '  ptishlng 
or  dlsnipliiig  rocks  that  were  divided  into  blocks  by 
joints.  The  corniferous  HmeBlone,  especially,  has 
suffered  In  this  way;  and  its  great  bowlders,  'many 
of  them  as  largo  as  a  good-sized  house.'  are  strewn 
beyond  its  outcrop  over  a  scored  and  p<jlislied  surface 
of  caitdu-galli  crit.  It  would  l>e  intciesling  to  learu 
If  such  corniferous  bowlders  are  limited  to  the  gla- 
ciated district,  and  do  not  occur  farther  »oulh  as  a 
result  of  simple  weathering.  All  the  larger  valleys 
of  tills  rc:;ion  contain  miHlified  drift,  on  which  the 
streams  flow  without  reaching  the  rocky  bnttoni.  In 
the  Delaw.ire  and  Lehigh  vsTlleys,  this  drift  extends 
far  hevond  the  limits  of  glacial  action;  but  in  the 
Schuylkill  valley,  which  heads  outside  of  the  glaciated 
area.  It  is  absent  altogether  (p.  xvii.).  At  and  above 
the  Delaware  Water-gap.  the  rocky  channel  is  filled 
with  drift  to  a  depth  of  probably  one  hundred  feet. 
All  the  line  of  outcrop  of  tlie  H.ircellus  sh.-ile,  from 
north  of  Uondout,  N.Y,,  past  Port  Jenls,  where 
tlie  Delaware  joins  and  flows  along  it,  even  beyond 
Stroudsburg,  a  distance  of  ninety  miles,  is  an  old, 
wiile,  deep  valley,  burled  In  stratified  drift:  hut  on 
passing  out  of  the  glaciate<l  area,  just  south  of  Sciota, 
some  distance  after  the  Delaware  turns  southward 
through  its  giip,  the  same  we.tk  shale  is  occupied  by 
a  valley  less  than  a  tenth  of  its  former  width.  It  is 
therefore  suggested  that  this  buried  valley  woa  cut 
by  streams  under  the  ice  of  glacial  times. 

Narrow  jKJsi-glacial  channels  of  moderate  length, 
cut  in  tlie  rock  by  streams  turned  from  their  open 
pre-glacial  valleys  by  drift-obstruction,  are  fimnil  at 
several  points.  The  drifl-filling  of  llit;  old  Sawkill  is 
as  much  as  three  hundred  feet  deep;  and  the  falls  on 
Its  new  channel  arc  a  result  snd  mark  of  its  recent 
adoption.  Kaymondskill  Fulls  have  the  same  cause. 
The  Wallenpaupack  takes  a  short  cut  of  two  niilea, 
instead  of  following  its  old  path  of  four  miles,  to  the 
Luckawaxen,  and,  <m  its  new  course,  h,is  eroded  a 
gorge  seventy-live  feet  deep,  ending  in  falls  with 
a  total  descent  of  two  liundred  and  si.xly  feet  in  a 
mile.  Above  the  gorge,  the  stream  mennders  for  ten 
miles  over  a  broad,  marshy  flat,  falling  only  half  a 
foot  to  a  mile,  —  the  Hiial  stage  of  a  Inl^e  that  must 
have  existed  in  the  obstruetcil  volley  till  the  cutting 
of  the  gorge  drained  it.  It  is  very  plausibly  suggested 
that  all  the  ciucndcs  of  this  district  "  owe  their  origin 
to  a  similar  diversion  of  tlieir  streams  by  the  drift- 
dams  thrown  across  their  pre-glacial  channels;"  and 
we  believe  that  this  cause  of  gorge,  ravine  aud  cas- 
cade has  a  very  general  application  in  glaciated  coun- 
tries. 

The  greater  part  of  the  report  following  these 
Inlroiltictory  pages  is  devoted  to  a  detailed  descrip- 
tion of  the  geological  formations  of  tlie  district. 

Mr.  Chance's  surveys  of  the  Delaware  and  Lehigh 
Water-gaps,  in  the  same  report,  include  fine  illustra- 
tion of  tlte.^e  notable  cro-'S-valN'ys  in  cmitour-line 
maps  and  vertical  sections;  but  their  description  Is 
chiefly  geological.     It  in.iv  be  rmii'il,  ili:ii  ilu-  .lUliwa- 
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tlon  that,  determines  tin;  position  of  tlie  Delaware 
Gap  Is  regarded  as  warping  or  eeiitle  transverse  fold- 
lug,  rather  than  n  a  fault,  aa  it  has  generally  been 
considercfl  (p.  318).  The  map  of  gliiclal  striae  includ- 
ed in  this  volume  is  constnii:t«>d  by  Professor  Lesley, 
from  Mr.  White's  ob'ervHliiin-i.  It  shows  a  general 
trend  of  striae  S.  20  to  30°  \V.,  but  with  si^nitieant 
deflections  on  approaching  Klltatinnv  and"  Pocono 
Mountains.  A  perched  bowlder  was"  found  on  the 
lop  of  High  Knob,  2,010  feet  above  tide,  and  glacial 
■cratches  were  observed  on  Pocono  Mountain  at  an 
«lev»UoD  of  2,160  feet.  W.  M.  Uwia. 


The  original  article   is  published   In   the  Zoolot/. 
ameigir,  no.  132.  Charlbs  S.  Mixot. 


Ay  APPARENTLY  NEW  ANIMAL  TYPE. 

Pbop.  F.  E.  .Schulze,  who  already  ranks  so  high 
amonji  zoologists,  has  now  another  claltii  to  distinc- 
tion, through  the  ilisoov.'ry  of  an  animal  quite  differ- 
ent from  any  thing  liitlnM-io  known. 

Th(5  .-uiimal  wan  observed  in  the  salt-water  aijuaria 
of  the  zoological  institute  at  Gnu..  It  is  a  thin  plate, 
about  0.02  mm.  thick,  and  only  a  few  niilllmetres  in 
diameter.  It  constantly  changes  its  form.  It  is  trans- 
lucent, aiid  grayish  white  in  color.  At  real  it  is 
rounded  in  outline,  but  may  draw  itself  out  into  a 
long  thread,  which  may  so  curl  and  twist,  that  it 
recalls  a  Persian  or  n  Turkish  letter.  The  move- 
ments are  usually  so  slow  as  to  bo  barely  perceptible, 
as  the  animals  creep  along  upon  their  under  surfaces. 

Microscopic  examination  shows  that  the  whole  sur- 
face of  the  boily  is  ciliated.  ("lo«c  under  the  upper 
surface  is  a  loyerof  highly  refractile  balls  from  h  to  8^ 
in  diameter,  and  dlstribuied  pretty  evenly.  Besides 
these,  there  are  other  balls  nearer  the  under  surface, 
which  seem  to  be  essentially  different  from  those  flrst 
mentioned.  There  is  no  indication  of  internal  or- 
gans, nor  of  only  bilateral  or  ra<llatc  symmetry:  the 
organism  is  uniaxial.  Schulze  names  it  the  ciliated 
plate,  Trichoplax,  with  the  speciDc  name  adhaerens, 
because  it  clings  so  closely  to  the  surface  on  which 
It  is  moving. 

Such  an  organism  one  would  expect  to  find  re- 
lati-d  to  the  protozoa:  far  from  it,  for  two  different 
epithelial  layers  of  cells  form  its  upper  and  lower 
surfaces,  and  contain  between  them  a  fully  developed 
layer  of  connective  tissue.  The  upper  epithelium  is 
composed  of  large,  flattened,  polygonal  cells:  the 
lower  epithelium,  on  the  contrary,  is  conipo*eil  of 
cylinder-cells,  whose  outer  ends  form  a  mosaic  of 
small  polygons,  but  whose  inner  ends  terminate  in 
■oces«o9  that  arc  lost  in  the  connective  tissue.  This 
_  It,  forming  the  miilille  layer  of  the  body,  consists 
9f  splndle-.sli,iped  and  branching  nucleated  cells, 
which  are  probably  contractile,  and  are  einbe<lded  in 
a  hyaline  basal  substance.  The  balls  above  m>-ntioned 
are  contained  in  large  cells.  There  are,  then,  three 
layers,  which  from  their  relations  would  naturally  be 
compared  with  the  eolo<lerin,  mesoderm,  and  endo- 
denn  of  other  motnzoa;  but  the  jiistilication  of  this 
comparison  must  await  a  knowledge  of  the  develop- 
ment of  the  ori;ani«ni. 

Professor  iSchu I ze  *t>eculate8  aa  to  the  relationship 
of  this  creature,  but  finds  it  impossible  to  assign 
it  to  any  known  class,  .\lthough  it  has  lu'en  watched 
for  a  year,  no  sign  of  mctamor])liosis  or  of  reproduc- 
tion has  been  observed :  but  Schtilze  thinks  it  possible 
that  it  may  have  multiplied  in  the  autumn  by  divis- 
ion. 

It  'eems  to  me  thai  the  animal  bears  a  strong  rc- 
•'■n      •  'a  sponge  larva.     The  surmise  that  it  Is 

til'  t  a  porifer  may  be  a  usefid  hint  for  the 

furtiii'i  !>iiio>  of  this  singular  form. 


THE   COLOR-PREFERENCES    OF   THE 
IlirE-HEE. 

Db.  riKHUA..N.N  MiJLLEii,  who  dops  not  accept  the 
results  of  Sir  John  Lubbock's  studies  of  this  subject 
as  very  conclusive,  has  himself  inaile  a  considerable 
number  of  observations  in  the  same  line  {Koxmot 
for  Jan.).  Though  to<j  few  to  serve  as  a  basis  for 
very  broad  generalization,  they  give,  so  far  as  they 
go,  a  strong  degree  of  proof  to  several  points  pre- 
viously theoretical. 

The  colors  experimented  upon  were  not  artlHclal, 
hut  actual  floral  colors,  prepared  for  u.«e  by  gumming 
fresh  [Mjtals  between  two  ordinary  microscope-slides, 
care  being  taken  that  no  protruding  parts  were  left, 
and  that  the  margin  wa»  sealed  with  gum-waler,  to 
prevent  the  possibility  of  any  odor  from  the  petals 
iDfluoncing  the  bees  in  their  choice. 

The  bees  to  be  observed  were  at  first  accustomed  to 
visit  uncolored  slides,  smeared  with  honey,  exposed 
close  by  their  hive,  and  gradually  removed,  in  the 
course  of  several  days,  to  a  distance  of  twenty-six 
metres,  where  they  were  replaced  by  two  slides  of 
the  colors  tfl  be  compared,  similarly  smeared,  and 
placed  one  decimetre  apart.  Each  bee  was  marked 
on  its  back  with  an  oil-color,  by  which  it  was  recog- 
nized on  its  different  visits.  It  was  found  later,  that 
bees  from  distant  hives,  if  caught  on  flowers  a  few 
steps  from  the  place  of  observation,  and  transferred 
to  the  honeyed  slide-t  under  a  tumbler  tliiit  had  been 
sweetened  in  the  same  way, usually  returned  regularly. 

In  the  different  obser\'ations  a  number  of  marked 
bees  were  employed,  both  as  a  means  of  economizing 
time,  and  to  com(H>nsate  for  the  somewhat  different 
preferMuces  of  individual  insects.  To  eliminate  the 
influence  of  location,  the  po<iitions  of  the  slides  under 
observation  were  cbuii^rcd  from  time  to  time. 

The  general  results  reached  are  as  follows:  — 

Leaf-green  is  less  attractive  to  bees  than  the  colon 
usually  found  in  flowers  adapted  to  pollination  by 
them. 

The  colors  of  these,  which  may  be  conveniently 
called  bee-flowers,  are,  without  exception,  preferred 
to  fulgent  colors,  like  the  yellow  of  buttercuiis  and 
the  scarlet  of  some  popples,  which  usually  occur  in 
flowers  open  to  a  mixed  circle  of  visitors,  or  adapted 
to  humming-birds.  The  extent  of  their  choice  in 
each  case  may  be  seen  from  the  annexed  l.ible;  the 
figures  indicating  the  relative  number  of  visits,  on  a 
basis  of  1,000  to  each  bee-llower  color.     (Table  I.) 

Fulgent  colors  are  less  attractive  to  bees  than  the 
neutral  tint  which  precedes  them  in  the  development 
of  the  flower. 

liright  yellow  is  less  distasteful  than  other  brilliant 
colors,  but  it  Is  least  acceptable  of  the  colors  found 
In  bee-flowers.     (Table  II.) 

Yellowish  white  and  white  are  at  least  as  attractive 
to  Apis  as  many  shades  of  purple,  but  leu  so  than 
blue  and  violet.     (Table  III.) 

Blue  is  preferred  to  the  red  of  bee-flowers,  or  Is  at 
least  equally  acceptable,  in  the  shades  tested.  Pure 
deep  blue  is  even  more  attractive  than  violet. 
(Table  IV.) 

With  the  exception  of  blue,  violet  is  more  attractive 
than  other  colors  experimented  with.    (Table  V.I 

Red,  in  the  shades  found  in  bee-flowers,  constantly 
surpasses  only  yellow  in  its  attractiveness  fur  the 
hive-bee.  It  is  equalled  or  surpassed  by  all  other 
colors  used  for  comparison.     (Table  VI.) 
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LETTERS  TO  THE  EDITOR. 

[  Oorrf^fion<Unt»  tir*  r^gvraUtl  to  ft«  <i«  brif/  o«  pontttU.     Thf 
trrttrr't  namt  O  in  alt  rate»  rtt/uired  hm  proq/ o/ good /vUh,] 

United  States  geologista,  sandstones,  and  tbe 
Keiveenawan  series. 

IlAVisG  ohjprteil  to  I'cTlaiii  current  views  in  geol- 
ogy Hiid  litlioiogy,  csiHsoialiy  those  of  i>ne  of  the  pre- 
ceedin^:  U.  S.  geological  surveys,  it  is  with  great  ple.is- 
nre  I  observe  that  ^oine  of  the  officers  of  the  present 
V.  S.  geological  survey,  in  ifcenl  publications,  take 
concordant  groumi.s,  in  several  poinls.  with  Ihosopub- 
llshetl  by  myjelf  bt-lwcen  1877  and  the  summer  of  ISSO. 
The-5«  are:  1°.  The  nrc»'».-.ity  for  the  essential  union 
of  fleM  and  microscopic  work,  the  former  to  dominate 
,  in  points  relating  to  the  urigin  of  rocks,  from  the  iuB- 
^lility  of  the  latter  to  do  what  it  was  claimed  it  could; 
nd  as  a  reaction  against  the  present  too  exclusive 
sedimentary  theories;  2°.  That  prupylite  has  no  ex- 
istence as  a  rock  species,  hut  is  an  altered  stxte  of 
other  rocks  (principally  andesite),  its  erection  into  a 
di«tlrict  species  being  due  to  erronerpus  microscopic 
and  other  observations;  3°.  Thal-the  conglomerate 
bed*  of  Keweenaw  I'oinl  are  formed  in  the  ni.iiii  from 
the  d^.trHn  of  granitic  and  old  rhyolitic  and  Irachytic 
rocks  (the  busnltic  lUhHn  is  subordinate). 

Apropos  of  Mr.  O.  I'.  Merrill's  letter  in  Scibnce, 
No.  S,  it  is  proper  to  state,  that,  since  sandstones  are 
delrltal  rock?,  the  minerals  conlaincil  in  lUeui  wonlil 
of  necessity  have  the  same  inclusions  as  they  had  in 
the  rocks  from  whose  detritus  the  sandstones  nre 
formed;  and  that  it  lias  long  been  known  to  lltholo- 
^sls,  and  fully  published  in  the  past,  that  the  quartz 
sandstones  contains  fluid  iiiclu.sions  (both  with 
and  without  moving  bubbles),  glass  inclusions,  tri- 
chites.  etc. 

Owing  to  some  remarks  in  the  same  number.  It  is 
necessary  to  add  somewhat  to  my  previous  letter  upon 
Keweenaw  Point  geology.  The  evidence  advanced 
by  LiOgan,  wliich  Ih.  Hunt  finds  so  convincing,  was 
mainly  a  dilTcrence  in  dip  between  the  traps  and 
sandstones  when  several  miles  apart;  and  all  the  evi- 
dences, as  Logan  says,  only  "  seem  to  support  the 
suspicion  that  the  sandstones  may  overlie  uiiconform- 
ably  those  rocks,  which,  associated  with  the  trap,  con- 
stituted the  copper-l)eariiig  series."  The  '  Kewccna- 
wan  series'  was  first  founded  on  observations  on 
Keweenaw  IViiul;  and  it,  of  course,  is  to  live  or  die 
there.  The  observations  mentioned  in  my  previous 
letter  are  clear,  definite,  and  positive,  and  substan- 
tiate the  views  of  Whitney,  .Selwyn,  and  Winchell. 
They  include  and  explain  those  of  the  Michigan  and 
WIsrimsin  geologists  on  which  the  series  was  based; 
and,  until  they  arc  disproved,  they  definitely  show  that 
the  Keweenawan  scries  lias  no  separate  existence, 
but  overlies,  and  Is  continuous  with,  tlieeastern  sand- 
stone. Dr.  Hunt's  argument  is  based  on  the  dictum 
that  tlic  tra|is  underlie  the  eastern  sandstone;  and 
hence  his  argument  is  void.  Over  two  years  ago  tbe 
attention  of  Messrs.  .Selwyn,  Hunt,  Irving,  and  Win- 
chell was  called  to  ray  observations;  and,  until  they 
disprove  Ibem,  It  is  (liflicult  to  see  why  they  should 
ignore  them,  and  enter  upon  an  interminable  Iheoret- 
tcal  di>«cu»sion  regarding  a  series  which  those  obser- 
vations showed  did  not  eaist. 

I'lunbrldgr,  Maw.,  JJ    E.  WADSWOBTH. 

April  3, 1M3. 

Tbe  Ainos  of  Japan. 

Jk,  note  in  Sciemcf.  of  March  :K),  on  the  Ainos  of 
Jfniax,  seems  to  call  for  a  word  of  comment.  A 
rmdence  of  (our  yi-.-irs  ill  I  he  l.iland  of  Yesso,  in  the 


capacity  of  a  govenimenf  official,  threw  me  in  almost 
dsily  contact  with  the  Ainos,  and  presented  oppor- 
tunities for  studying  this  most  interesting  people, 
which  enable  me  to  speak  with  somi-  degree  of 
assurance  concerning  them. 

That  the  Ainos  of  Japan  have  no  race  affinities 
with  the  Japanese  is  not  to  1)€  denied :  in  fact,  all 
authorities  upon  the  subject,  especially  those  who 
have  studied  the  people  In  their  own  home,  are  unan- 
imous upon  this  point.  It  wouM  seem,  however, 
that,  with  regard  to  the  .\lno  population,  there  is  a 
diversity  of  opinion,  which  makes  glaring  discrepan- 
cies in  the  records  given.  Having  personal  acquaint- 
ance with  some  of  the  authorities  wliieh  Dr.  Brauns 
cites,  —  i.e.,  the  missionaries  of  Hakodate,  —  and 
having  had  abundant  opportunity  to  verify  the  gov- 
ernment statistics  by  inspection  of  Aino  settlements 
in  variou.s  parts  of  the  island.  I  cannot  but  feel  justi- 
fied in  the  statement  that  the  figures  given  by  Dr. 
Urauns,  and  so  often  stated  at  random  by  others,  are 
far  too  large.  Statistics  compiled  for  me  from  tbe 
government  records  show  tbe  following  population, 
by  provinces: — 
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The  province  of  Chisuma  includes  all  of  the  Kurile 
Islands,  while  the  other  iirovinees  arc  embr.iced  In  the 
Island  of  Tesso.  Of  the  l.O.'i.'*  Ainos  in  the  province 
of  Ishicari,  75<i  were  brought  from  Saghalien  when 
that  island  was  ceded  to  Russia  in  exchange  tor  the 
Kuriles,  about  Iho  year  187ti,  and  are  tlio.se  sgioken 
of  by  Mr.  Brauns  iw  found  near  Sapporo.  With 
regard  to  the  number  of  Ainos  found  on  the  Asiatic 
continent,  no  reliable  statistics  are  to  be  found;  but 
it  is  probably  large. 

The  tribute  \vhich  Mr.  Brauns  pays  to  the  Aino 
character  is  certainly  worthy  of  indorsement;  and  it 
would  lie  a  pleasure  to  add  to  what  he  says,  were  It 
not  that  want  of  space  forbids,  and  that  these  facts 
will  shortly  appear  in  a  more  permanent  form,  as 
they  are  embodied  in  a  book  now  nearly  n-ady  for 
the  publisher.  It  only  remains  to  add,  thai,  while 
the  figures  given  ore  undoubtedly  very  near  the  true 
population  of  the  various  Aino  settlements,  they 
cannot  be  taken  as  more  than  closely  approximate. 

D.  P.  Penh  ALLOW. 

nougtilon  Farm,  UounlalnTille,  N.Y., 
April  2,  1883. 


PREHISTORIC   TREPHINING. 

On  prehisloric  trephining  and  ernnial  amultii.  By 
Robert  Fletcher,  M.R.C.S.  Eng.,  Act.  usst 
surg.  U.  S.  army.  Washington,  Government 
prinlinyojice,  18Si.     32  p.,  9  pi  ,  cuU.     4°. 

Tills  brochure,  which  is  a  |)art  of  vol.  v.  of 
the  Coiitrilmtions  to  North-American  ctbnol- 
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ogy,  gives  in  a  very  compact  form  the  facts 
obt.nincd  in  regard  to  the  practice  of  trephin- 
ing among  prciiistoric  races. 

The  first  couimunicatioii  on  the  subject  was 
made  by  Broca  in  1877.  His  attention  was 
diroeted  to  certain  crania,  belonging  to  the  age 
of  polislied  stone,  presenting  curious  losses  of 
substance  not  to  be  explained  by  the  action 
of  weathering.  What,  then,  was  the  cause  of 
this,  and  what  its  object?  Pathological  anat- 
omy and  experiment  might  answer  the  first  of 
these  questions  quite  conclusively,  while  the 
second  lies  within  the  realm  of  speculation 
only. 

The  skulls  in  question  usuall}'  had  lioles  in 
them,  the  edges  of  which  were  partly  sharp, 
rough,  and  irregular,  and  partly  smooth,  ebur- 
nated.  and  slightly  bevelled.  In  a  few  the  lat- 
ter condition  alone  was  present.  The  smoothed 
edges  were  evidentl_v  the  result  of  cicatrization, 
the  diploetic  portion  having  been  replaced  by 
a  compact,  l>ony  structure,  thus  giving  the 
ivory-like  character.  Such  a  process  could 
onl}'  have  taken  place  during  the  life  of  the 
individual.  Congenital  deformity,  disease,  or 
injury  were  the  causes  which  could  have  given 
rise  to  a  loss  of  substance  of  this  sort.  The 
first  two  are  easily  excluded  for  reasons  which 
would  at  once  be  accepted  as  valid  by  those 
who  have  studied  the  changes  produced  in 
bones  under  such  circumstances.  An  injurv, 
then,  remains  to  account  for  this ;  and  such 
can  be  accidental  or  intciilional.  Of  the  for- 
mer sort  those  received  in  battle  are  the  most 
common  ;  and  had  the  people  of  the  neolithic 
time  been  armed  with  sharp,  cutting  weapons, 
the  occurrence  of  these  wounds  might  have 
been  referable  to  them.  A  calvaria  in  the  Mu- 
s«5e  Hroca  exhibits  a  somewhat  similar  condi- 
tion, a  slice  having  been  removed  by  the  blow 
of  a  Tartar  sabre.  But  the  weapons  of  this 
people  were  chiefly  axes  or  hamnieis,  which 
would  produce  depressed  fractures,  usually 
accompanied  by  a  greater  destruction  of  the 
inner  than  the  outer  table  of  the  skull, — the 
opposite  of  what  had  taken  place  here,  as 
shown  liy  the  bevelling. 

The  theory  which  explains  the  condition 
best  is,  that  a  portion  of  the  skull  had  been 
removed  by  scraping  or  drilling  through  it. 
This  would  naturally  give  an  obloug  hole  with 
a  bevelled  margin.  The  bone  in  the  immedi- 
ate neighborhood  being  health^',  and  all  signs 
of  re-active  inflammation  having  passed  away, 
it  is  probable  that  the  operation  must  have  been 
done  long  before  the  death  of  the  individual, 
and  presumably  in  childhood.  Broca  demon- 
strated that  a  child's   skull   could   be    easily 


scraped  through  in  a  few  minutes,  with  the  aid 
of  a  piece  of  flint,  and  that  an  adult's  could 
be  perforated  in  an  hour.  A  inippy  was  also 
experimented  upon  in  the  same  way  by  him ; 
and  it  was  found  that  the  operation  was  well 
borne,  and  the  animal  made  a  goo<l  recover)'. 
In  man  this  rude  method  of  trephining  is  not 
necessarily  fatal,  as  there  are  savage  tribes  in 
the  .South  .Seas  and  in  Algeria  which  practise 
the  operation  in  precisely  the  same  way,  with 
a  good  percentage  of  recovery. 

This  being  accepted  as  the  cause,  what  can 
have  been  the  object  of  the  operation  ?  Among 
civilized  people  the  operation  is  performed  to 
remove  diseased  or  depressed  pieces  of  bone 
giving  rise  to  83'mptoms  of  compression.  M. 
Parrot  has  exhibited  one  skull  which  he  thinks 
shows  such  was  the  case.  There  is  no  doubt 
of  the  evidence  of  disease ;  Itut  it  does  not 
seem  to  be  clearl_v  shown  that  this  may  not 
have  arisen  subsequently  to  the  trephining,  and 
entirely  independent  of  it.  Among  the  savage 
tribes  already  referred  to,  the  relief  of  epilepsy 
is  assigned  as  the  reason  for  the  operation ; 
and  this  is  a  plausible  explanation  of  its  use 
among  prehistoric  races. 

It  will  be  remembered,  that,  in  the  greater 
number  of  trephined  skulls,  the  edges  of  the 
opening  were  partly  rough  and  jagged.  Such 
were  evidently  made  alter  death,  as  there  is 
no  evidence  of  any  attempt  at  repair ;  and  it 
is  conjectured  that  pieces  of  bone  were  then 
broken  away  so  as  to  include  a  portion  of 
the  original  cicatrized  margin,  and  that  these 
were  subsequenll}-  worn  as  '  amulets.'  This 
is  called  post-mortem  trephining. 

The  western  hemisphere  has  thus  far  fur- 
nished but  one  case  of  trephining  among  pre- 
historic people.  It  was  discovered  by  Squier 
in  an  ancient  Peruvian.  A  square  piece  of 
bone  had  been  removed,  apparentl)'  by  cut- 
ting, and  the  patient,  an  adult,  had  survived 
but  a  short  time,  —  fifteen  days,  according  to 
Nelaton. 

The  thanks  of  American  investigators  are 
due  to  Dr.  Fletcher  for  placing  within  their 
reach  such  a  well-illustrated  rt^sumi' ;  and  its 
careful  perusal  will  certainly  repay  those  in- 
terested in  the  subject. 


REPORT  OF  THE  PEA  BOD  y  MUSEUM. 

Fifteenth  annual  report  of  the  trutleei  of  the  Peatxtdtf 
mwieum  of  A  merican  archaeology  and  ethnology. 
Vol  iii  ,no.  2.  Cambridge,  18*2.  [106]  p.  44 
fig.     8°. 

Tuis  report  is  chiefly  devoted  to  notes  by 
the  curator  upon  the  copper  objects  from  North 
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and  South  Aniericn  contained  in  tlie  colloctiona 
of  tlio  museum. 

Tbc  extent  to  which  copper  implements 
were  disseminnted  among  the  aboriginal  tribes 
of  America  will  be  Hnrprising  to  nian^v.  The 
oruameiits  and  implements  lucidly  described 
by  Mr.  Putnam  arc  from  places  as  widelj' 
separated  ns  the  bur- 
ial-fields of  Maine, 
Vermont,  INIassa- 
chusetts,  and  the 
mounds  of  the  cen- 
tral and  south-west- 
ern states ;  besides  a 
fa  i  r  representation 
from  Mexico,  Cen- 
tral America,  and 
Peru.  In  fact,  ob- 
jects m.ade  of  copijer 
are  as  widely  distrib- 
uted in  America  as 
are  the  stone  imple- 
ments of  neolithic 
forms.  This,  how- 
ever, does  not  imply 
that  the  same  stage 
of  advancement  had 
been  reached  by  cop- 
per-using tribes  all 
over  this  territory. 
In  Mexico,  Central 
America,  Peru,  and 
Chili,  copper  orna- 
ments and  imple- 
ments were  cast,  and 
then  finished  by 
hammering.  Mr. 
Squier  reports  re- 
mains of  furnaces  in 
the  ruins  of  Cliimu, 
where,  in  early  times, 
eopjMir  ores  were 
smelted.  In  Mr. 
Putnam's  opinion, 
there  is  no  evidence 
that  copiK?r  was  ever 
cist  in  moukls  by 
the  aboriginal  tribes 
of  the  United  States  : 
but  native  copper 
was  hammered  by  them,  as  these  cuts  show, 
into  innumerable  shapes.  Figs.  .3  (here  repro- 
duced), 10,  and  1 1  represent  cruciform  copper 
ornaments ;  but  tliis  seems  to  be  a  design  of 
natural  conception,  rather  than  a  symbol  of 
Christianity,  as  some  have  supposed.  The 
Sioux  draw  a  figure  of  the  cross  to  signify  the 
four  winds. 
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Besides  the  aljovc  notes,  the  report  contains, 
among  other  things,  a  brief  account  of  the  im- 
portant exploration  now  in  progress  under  the 
auspices  of  the  museum,  of  an  extensive  an- 
cient cemetery  at  Madisouville,  near  Cincinnati. 

The  institution  needs  a  great  increase  of  its 
funds  to  ecjuip  it  for  its  pressing  work.  C'iv- 
ilizaliou  is  fast  destroying  all  vestiges  of  pre- 
historic races  The  sciciu-e  of  the  whole 
world  and  of  all  time  will  be  enriched  by  any 
enlargement  of  the  Pcabody  museum. 


THE  PANTHER   CREEK  COAL-BASIN. 

Secoml  geotof/ical  survtui  of  Prnnfylvania.  J.  I'.  Lks- 
l,KY,  stale  geologiiit.  Anihracile  iltMiricI,  Chaklrs 
A.  AsnBUK.VEit,  gcoloffist  in  charge.  Pnniher 
Creek  hagin,  [iul  Carlnin  and  Schui/Uill  Cminliti, 
10  sheets  _verlic,'ii  sections,  3  shei'ls:  horizontal 
.sections,  3"  sheets;  niup  of  llie  miiie.s.  3  sheets; 
diagram  of  surfnce-area,  1  sheet].  —  Tofuifirnplu- 
cal  map  of  the  J'anlher  Creek  cwil-lm-in,  1  hheot. 

—  I'relimhiari/  iiinp  aulhracile  cuat-JielJt,  1  sheet. 

—  /'rixluclion  nntbrwile  coiil-Ji'-lils,   1   sheet.     In 
all,  13  sheets,  005 x  725  mm.     1882. 

The  constantly  increasing  use  of  carto- 
graphic and  diagrammatic  methods  in  illustra- 
tion is  an  evidence  of  a  most  healthy  advance 
in  thoroughness  and  accuracy  in  geological 
work  in  this  country.  It  is  only  within  a 
comparntivcly  few  years  that  any  trustworthy 
topographical  maps  at  all  have  been  available 
for  our  geological  workers;  and  even  now, 
outside  of  those  made  by  government  surveys 
in  the  west,  they  cover  but  a  very  snmll  pro- 
portion of  the  area  of  the  United  States. 

The  theoretical  as  well  as  practical  value 
of  a  geological  map  is  directly  dependent  upon 
the  accuracy  and  detail  of  ils  topographical 
basis ;  and,  no  doubt,  many  bitterly  disputed 
questions  which  came  up  in  earlier  geological 
work  in  this  country,  some  of  which  are  still 
unsettled,  would  not  have  arisen,  had  it  been 
possible  to  carry  on  the  work  originally  on  a 
systeumtic  basis,  instead  of  by  individual  ob- 
servers who  had  not  the  advantage  of  compar- 
ing notes  in  the  Geld,  and  who  had  either  no 
map  at  all,  or  such  as,  from  want  of  accuracy 
and  detail,  would  be  comparatively  worthless. 
For  practical  purposes,  such  as  the  develop- 
ment of  mineral  deposits,  the  theoretically 
perfect  map  should  contain  in  itself  all  the 
necessary  data ;  so  that  no  text  would  be  re- 
quired as  an  aid  to  its  use  in  exploration,  this 
being  employed  simply  for  explanation  of 
methods  of  work  and  for  theoreticiil  deduc- 
tions. 

The  thirteen  charts  now  before  us.  recently 
prepared  by  Mr.  Charles  A.  Ashburner,  geolo- 
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Bt  in  charge  of  the  anthnicitc  division  of  the 
Bcoiid  geological  survey  of  Pennsylvania,  are 
a  very  close  approach  t<j  this  theoretical  perfec- 
tion. They  are  devoted  to  tiie  illustration  of 
the  Panther  Creek  coal-basin,  the  north-eastern 
l)ortion  of  the  southern  anthracite  field,  in- 
cluded between  the  Little  Schuylkill  River  on 
the  west,  and  Slauch  Chunk  on  tiio  cast.  Of 
these  charts,  one  sheet  gives  the  reproduction 
of  a  loi)ographical  map  of  the  basin,  made  by 
Mr.  K.  V.  IJothwell  in  18(J'.l.  on  a  scale  of  1  .COO 
feet  to  the  inch,  with  contour-lines  at  vertical 
intervals  of  Id  feet.  Three  sheet.i,  forming 
but  one  map.  show  the  shape  of  the  lloor  of 
the  niaminolh  coal-bed,  on  a  scale  of  HOO  feet 
to  the  inch.  This  is  practically'  an  under- 
ground map :  and  in  it  Mr.  Ashbumer  has 
introduced  the  somewhat  novel  s\'stem  of  rep- 
resenting the  shape  of  a  certain  bed  iu  the 
basin  by  contours,  in  tiie  same  manner  as  the 
surfaw;  of  the  ground  is  represented  in  our 
grade-curve  maps.  These  underground  curves 
arc  printed  iu  red.  and  are  drawn  at  .iO-feet 
vertical  intervals :  some  of  the  prominent  sur- 
face features,  such  as  railroads  and  important 
buildings,  being  printed  over  them  in  black. 

It  seems  a  pit3-  thi\t  Mr.  Kothwell's  map 
should  not  have  been  published  on  the  same 
scale,  80  that  it  might  be  superposed  upon  the 
underground  map  ;  thus  showing,  at  a  glance, 
the  difference  between  surface  and  under- 
ground topography.  Such  a  map  shows  at 
once  the  shape  of  the  basin,  and,  by  the  rela- 
tive closeness  of  contour-lines,  the  angle  of  dip 
at  any  point ;  and  from  it  may  be  constructed 
an  actual  section  of  the  coal-basin  on  any  given 
line.  'I'welve  of  such  sections  are  actually 
jnstmeted  at  favorable  points,  and  repre- 
ftnted  on  three  other  charts  on  a  scale  of  400 
feet  to  the  inch.  Tliey  are  also  given  on  the 
same  charts  on  a  scale  of  1.500  feet  to  the 
inch,  drawn  one  under  the  other,  so  as  to 
represent  more  gi-aphically  the  general  shape 
of  I  he  various  folds,  anil  the  ix>silion  of  the 
underlying  rocks.  They  are  accompanied  by 
a  sketch-map  of  the  whole  basin  on  a  scale  of 
2,300  feet  to  the  inch. 

On  still  three  other  sheets  are  given  colum- 
nar sections,  representing  the  thickness  of  the 
coal  and  intervening  beds  at  a  number  of  differ- 
ent points  where  they  have  been  determined, 
constructed  on  various  scales,  from  10  feet  to 
300  feel  to  the  inch.  One  of  these  sheets  also 
contains  a  skeleton  map  of  the  basin,  showing 
the  locality  of  these  sections  as  well  as  of  the 
cross-sections. 

Furnished  with  these  maps,  the  mine-owner 
can  tell  at  what   distance   a   shall   or  tunnel 


may  reach  the  coal-bed  from  any  given  point, 
and  the  inclination  of  such  l>ed  when  reached. 
lie  can  determine  the  proximate  line  of  the 
bottom  of  the  various  synclinal  basins  along 
which  he  wishes  to  run  his  galleries,  and  which 
ooal  from  the  various  breasts  may  reach  by 
gravity. 

Of  the  three  remaining  sheets  of  the  series, 
one  gives  n  diagram  showing,  in  different 
shades  of  color,  the  area  of  tlie  resjH-otive  coal- 
beds,  developed  on  a  horizontal  plane ;  the 
second,  a  skeleton  map  of  the  entire  anthracite 
region  on  a  scale  of  ^jyitVaiii  ""^^^  columnar 
sections  showing  the  local  names  of  the  various 
coal-beds  in  ditTerent  parts  of  the  region,  and 
the  names  of  all  the  collieries.  The  third 
slieet  shows  the  production  of  anthracite  coal, 
from  its  earliest  development  to  the  present 
day,  both  in  columns  of  figures  from  different 
districts,  and  in  curves  forming  a  pyramidal 
diagram  for  the  total  product ;  also  some  brief 
historical  notes.  . 

The  sheets  are  20  by  H'2  inches  in  size,  and 
are  engrave<l  by  the  reliable  firm  of  .lulius  Bien 
&  Co.  They  bear  evidence  of  an  inunense 
amount  of  accurate  detail-work  ;  and  the  only 
serious  criticism  we  have  to  make,  is  the  use, 
by  Mr.  Ashlnirner,  of  the  magnetic  instead  of 
the  true  meridian. 

The  practical  value  of  such  maps  as  these, 
where  underground  developments  have  been 
carried  on  to  a  sutHcieut  extent  to  furnish  ilata 
which  will  make  their  deductions  tnistworthi', 
must  bo  c\'ident  to  the  most  untechnical ;  and 
that  it  has  been  appreciatc<l  by  the  mine-own- 
ers of  the  anthracite  region  is  proved,  not  onlj' 
by  the  .practical  aid  they  lent  to  the  work  by 
furnishing  all  their  surveys  and  nieasurementa, 
luit  also  by  their  contributions  of  money  to  help 
defray  its  expenses.  They  form  a  highly  in- 
structive lesson  of  the  practical  value  of  a 
properlj-  conducted  geological  survey,  and  one 
to  which  the  legislators  of  Massachusetts  and 
Rhode  Island  would  do  well  to  turn  a  listening 
ear  ;  for  it  is  certainly  a  disgrace,  in  these  en- 
lightened times,  that  they  have  within  the 
borders  of  their  states  a  coal-basin  of  which 
less  is  known  than  of  those  of  the  wild,  almost 
uninhabited,  regions  of  the  Rocky  Mountains. 


THE  SAflTHSONIAN  PUBLICATIONS. 

Catalogue  of  publications  nf  the  Smillixonian  imtittt- 
tion,  1846-SS,  with  an  alphabetical  index  of  article*. 
By  W.  J.  Rhkes.  Washington,  Smithsonian 
inftilulion,  1882.     14  +  328  p.     8". 

A  riiEF.vrK  states  in  a  general  way  what,  the 
institution  has  published,  the  rules  fordistribu- 
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ion,  and  the  prices  of  lliose  numbers  which 
[^are  sold.  A  detuiled  clironologiciil  list  of  the 
49«!  issues  is  then  given,  followed  by  a  classi- 
fle<l  list  under  29  heads,  with  some  subdivis- 
ions, and,  flnallj-,  by  an  alphabetical  index 
til  the  Contributions,  Miscellaneous  collections 
nnd  Reports  of  the  Smithsonian,  tlie  Hiilletins 
and  Procee<liiigs  of  the  National  museum,  and 
the  First  aimual  rejjort  of  the  Bureau  of  eth- 
nology. Thus  ever}'  inquiry  that  will  probably 
be  made  is  answered  beforehand.  Is  my  set 
»mpiete?  Is  this  volume  perfect?  What 
l!ilrticles  are  there  in  this  department  of  sci- 
ence? lu  what  volume  or  volumes  has  this 
man  written  ?  In  what  is  this  subject  treated  ? 
How  can  I  get  them?  How  can  I  procure 
a  set,  or  get  the  volumes  as  they  are  issued? 
Indeed,  if  one  must  be  critical,  we  should  say 
that  answers  are  providetl  for  some  questions 
whi<'h  only  an  idiot  could  be  expected  to  nsk. 
In  the  index,  not  only  are  references  made 
from  the  mimes  of  the  authors,  and  from  the 
subjects  of  articles,  but  from  the  first  words 
of  their  titles,  however  insignificant  they  may 
he.     Thus  we  have  such  entries  as   Contribu- 


tioim  to  history  of  fresh-water  .algae,  Criti- 
cisma  of  Dr.  .J.  Ilahn.  Hints  on  public  archi- 
tecture, Knowledge  of  cr\-ptogamous  plants. 
Means  of  destroying  the  grasshopper.  Method 
of  preserving  lepidoptera,  Nurrative  of  the 
Ilassler  expedition,  and  scores  of  others  just 
as  unworkmanlike  as  these,  —  entries  that 
would  make  the  Index  society  stare  and  gasp. 
In  an  ordinar}'  lx)ok  this  might  be  overlooked  ; 
but  it  is  unworthy  of  one  which  is  inti-'uded  to 
be  one  of  the  monuments  of  the  scientific 
achievements  of  our  country.  It  is  true,  those 
articles  are  all  indexed  in  their  proper  places 
also ;  so  that  the  fault  is.  at  worst,  one  of 
stu'plusage.  We  have  seen  indexes  in  which 
entries  were  made  under  A  and  The,  and  there 
only.  Mr.  Rhees  has  not  reached  this  length 
of  absurdity.  He  may  urge  that  there  are 
peojilc  who  will  look  for  the  articles  under  the 
words  to  which  we  have  objected.  It  is  dif- 
ficult- to  over-estimate  the  mental  Icft-handed- 
ness  of  mankind,  but  INIr.  Rhees  is  addressing 
a  scientific  public.  We  should  be  sorry  to  be- 
lieve that  their  training  had  produced  no  better 
habits  of  thought  than  he  seems  to  anticipate. 
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ASTRONOMY. 

SpectroBcopic  observations  of  the  transit  of 
Venus.  —  'roootiini  .it  Konie  observed  llie  first  and 
second  i:onUcL»  l)y  means  of  the  spectroscope,  in  the 
mtniier  first  proposed  by  Young  in  1800.  Ue  saw 
the  cxteriwil  contact  54  seconds  earlier  th.in  his  col- 
leogiip  Mllloseviacli,  who  observed  with  a  telescope  in 
the  ordinary  way:  the  second  contact  (internal)  he 
observed  'M\  seconds  earlier.  .\  discussion  shows  that 
the  spectroscopic  obscrvntions  are  superior  in  accu- 
racy to  the  telescopic.  .\u  attempt  was  made  to  ob- 
serve the  contacts  at  I'alernio  in  the  same  way  by 
Kicco,  but  it  failed.  At  the  moment  when  the  planet 
loft  the  cliromospheri%  and  its  iitmosphcre  was  on  the 
silt  of  the  spectroscope,  both  Tacchini  and  Kicc6  saw, 
for  H  fraction  of  a  second,  one  or  two  bands  l>etween 
B  and  C,  which  could  only  have  been  caused  by  the 
planet's  atmosphere.  —  {Mem.  apettr.  Ital.,  Dec, 
1882.)    r.  A.  V.  [636 

ObservationB  of  the  lunar  crater  Plato.  —  .V 
comparison  by  A.  Stanley  Williams  of  a  large  num- 
ber of  observations  taken  by  himself  and  others  in 
1871»-S2  with  a  similar  series  taken  in  1.^00-71  seems 
to  give  evidence  of  change  in  this  crater.  Of  thirty- 
seven  spots  seen  In  the  crater  in  18»I9-7I,  six  were 
not  seen  in  187l>-82;  while  seven,  not  seen  during  the 
8rst  period,  were  seen  in  the  second.  The  mean  visi- 
bilities of  most  of  the  spots  observeil  in  both  series 
agree  very  closely,  but  eight  show  a  decided  variation 
In  brilliancy.  Among  the  light  streaks  in  the  crater, 
some  change  was  noted,  i)articiilarly  In  one  which 
was  not  seen  at  all  during  the  first  twelve  months  of 
the  tint  period,  and  is  now  larger  and  brighter  than 


others  previoiuly  seen.     [This  paper  is  to  be  con- 
tinued.]— {Obaero..  March  1.)    m.  m<  n. 


[637 


MATHEMATICS. 

Transformation  of  surfaces.  —  Professor  Enne- 
per,  in  this  article,  Ikis  roprmluced  the  substance  of 
two  pri!vious  articles  which  he  has  written  upon  the 
same  subject,  with  a  number  of  additions.  The  par- 
ticular transfortnatinns  treated  of  are  detine<l  as  fol- 
lows: the  corresponding  points  P  and  P,  of  two 
surf  JCi's  S  and  S|  are  .so  related  to  a  fixed  point  O. 
that  the  plane  through  the  points  O,  P,  and  P,  con- 
tains the  normals  to  tiie  surfaces  S  and  S,  in  the 
points  Pan<l  P|.  Among  other  derived  surfaces  com- 
ing under  this  head  are  the  pedal  and  negative-pedal 
surfaces,  inverse  surfaces,  etc.  A  generalization  of 
Malus"  theorem  is  given;  vi/.,  the  surface  .separating 
two  homogeneous  media  is  regarded  from  a  given 
l)oint  O;  at  a  point  P  of  the  surface,  the  ratio  of  the 
sines  of  the  incident  and  rellected  rays  is  a  function 
of  the  distance  O  P :  the  reflected  rays  arc  then  the 
normals  to  a  certain  surface  and  its  parallel.  The 
author  discusses  the  problem  of  finding  when  lines 
of  curvature  upon  the  given  surface  .S  correspond  to 
lines  of  the  same  kind  upon  the  derived  surface  S|. 
The  results  in  this  case  are  t(derably  well  known.  — 
{Math,  (inn.,  xxi.  188;l.)    T.  c.  [638 

Geodesic  polygons.  —  The  results  obtained  by  the 
author.  Otto  Slaude,  in  this  paper,  are  for  the  moat 
part  known ;  hut  his  methwl  seems  to  be  entirely  new. 
M.  Standi'  attiMupts,  in  a  measure,  to  do  for  i|uadric 
surfaces,  by  aid  of  hyperelliptic  functions,  what  has 
already  been  done  for  conies  by  the  aid  of  elliptic 
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fuiiclions.  He  limils  liiinst^lf  to  the  pxamiaatioii  of 
geodesic  jiolygoin  tracod  upon  central  »iirfiiccs  of  tlie 
second  degree,  ^itcticiii  :i  of  the  paper  is  on  ex- 
cursus upon  the  thread  construction  l/aiienc.onglruc- 
tion)  of  ilie  jine^  of  curvature  on  i|Uttdric3.  For  an 
intelligilile  reading  "f  tl'e  pitpcr,  ,1  previous  paper  of 
the  author's,  '  llvber  faileiistructloncn  des  ellipsol- 
des,'  must  be  referred  to.  —iitalh.  aim.,  xxU  18.H:i. ) 
T.  c.  (639 

Complexes  of  the  second  order.  —  M.  Genty 
disciis»i;s  Kiiinruer's  >i.vleen-iiodiil  i|iiarlic  by  the 
methods  of  vector  analysli!.  No  new  results  or  prop- 
erties of  this  surfnce  arc  given;  but  the  paper  is  In- 
teresting At  !vn  application  of  this  particular  method. 
—  {Jown.  lie  m'tth.,  IbSi.)    T.  c.  [640 

Hypergeometric  series.  —  M.  Mathieu  studies 
the  ditTciuiillal  cijualion  of  the  second  order,  satis- 
fied by  Giiuss's  function  F  (a,  0,  y,  x).  and  I'xamines 
briefly  the  cases  when  the  general  soiuliou  of  this 
equalioti  can  be  expressed  in  a  tinlle  form,  and  ob- 
tains, 111  consequence,  the  cases  when  the  function  F 
(",  0-  y,  X)  '"an  be  expressed  In  finite  form.  He  de- 
termines also  the  cases  when  the  function  F  (o,  /3,  y, 
sln'^  9}  is  periodic  with  respect  to  ^,  and  has  U  ir  for 
its  period. —  (./oiirn.  (fe  maf/i.,  LSSi!.)     T.  c.  [641 

Parallel  surface  to  the  eUipsoid.  —  Dr.  Craig 
discusses  the  general  etiuulion  of  this  .surface,  and  Its 
principal  sections.  Certain  of  its  siugularlties  are 
enumerated,  and  formulae  are  given  for  the  ratios  of 
corre.spoudlng  elements  of  area  and  length  upon  the 
parallel  and  primitive  ellipsoid.  A  number  of  for- 
tnuhic  are  given,  referring  to  the  curvature  of  the 
surface.  Elliptic  co-ordinates  are  employed  through- 
out the  greater  part  of  the  paper.  —  {Journ.  liir  malh., 
xciii.)    T.  c.  [642 

PHYSICS. 
Heat, 

Specific  heat  of  water.  —  The  results  of  experi- 
ments on  the  specific  heat  of  water  at  different 
temperatures  differ,  not  only  >|uantltalively,  but  t|Uali- 
totivi'ly.  Rowland  and  Miincbhausen,  whose  experi- 
ments are  the  most  reliable  on  this  subject,  have  shown 
that  the  specific  heat  of  water  decreases  to  about  .S0°. 
and  thence  increiises.  In  order  to  test  these  results, 
iir.  F.  Neesen  has  ma<le  some  experiments  ujion  this 
subject  with  Uunsen's  ice- calorimeter.  The  calorime- 
ter wiis  constructed  according  to  the  plan  of  .Schuller 
and  Warlha,  in  order  to  avoid  the  errors  caused  by  the 
iiupurities  of  the  snow.  Hr.  Neesen  points  out  that 
It  is  of  importance  not  to  begin  the  experiment  until 
some  Indications  of  melling  appear  in  the  ice  of  the 
calorimeter.  If  this  point  is  not  observed,  the  change 
of  volume  will  be  too  small.  The  thermometers  used 
were  two  mercury  thermoraelers,  jiraduated  respec- 
tively to  O.a"  and  0. 1°.  The  results  oblaineil  by  Nee- 
sen are  to  be  considered  merely  approximate,  as 
sufficient  determinations  of  the  spcoilic  heat  at  each 
temperature  were  not  made.  The  results,  however, 
agree  qualitatively,  though  not  quantitatively,  with 


those  of  Rowland.  —  (Ann.  phya.  ehem.,  xviil.  3. 1 

c.  II.  I'.  [643 

Elcotriolty. 

High-pressure     electric     accumulator.  —  Mr. 

Frederick  J.  Smith  describes  an  arninseinent  forpro- 
lonjiiiW  "'e  life  of  a  g.as-baltery.  The  tubes  contain- 
ing the  electrode  are  inverted  in  a  Canlv  nearly  filled 
with  dilute  sulphuric  acid.  The  tank  is  closed  air- 
tight, and  the  gases,  as  they  are  evolved,  generale  a 
pressure,  which,  as  shown  by  a  manometer,  amounts 
to  several  atmospheres  by  the  time  the  tubes  are 
filled.     The  amount  of  gas  which  can  be   thus   col- 


locteil  in  the  tubes  is,  of  course,  much  greater  than 
that  collected  under  ordinary  conditions,  and  the  life 
of  the  gas-bnttery  correspondingly  longer.  When  a 
Faure  accumulator  is  treated  in  the  same  way,  the 
electromotive  force  of  the  polarisation  is  affeeed,  but 
to  what  extent  Is  not  yet  definitely  determined.  — 
(/'At/,  mdf/.,  March.)     K.  H.  it.  [644 

Bifilar  suBpension  aud  absoluts  measurement. 
—  F.  Koblrauseh  ^ives  a  mathematical  treatment  of 
the  bifilar  suspension,  obtaining,  as  the  complete  ex- 
pression for  the  directive  force, 

D  =  ,-  [m-j-   +—5— J' 

wliere  in  is  the  mass  of  the  suspended  bo<ly  increased 
by  half  the  mass  of  the  wires;  e,  and  *,,  the  distance 
apart  of  the  upperand  lowereiids  respectively;  ^  the  ra- 
dius, and  E  the  modulus  of  elasticity,  nf  the  suspend 
Ing  wires;  <i,  the  acceleration  of  gravity;  and  t,  half 

the  mean  length  of  the  wires,  diminished  byp'^V  —  B. 

Hence  he  deduces  two  methods  of  measuring  the 
horizontal  intensity  of  terrestrial  magnetism,  which 
he  calls  the  bililar-i;«lvanlc  and  bitllar-magiictic  re- 
spectively. The  first  method  consists  in  observing 
the  deflections  a  of  a  magnet,  and  »  of  a  circular  coil 
suspended  at  a  distance  a  from  the  magnet,  when 
„,        I)  tann        ,  .  .  ,  _. 

H'  =    7-7— ;-;,  subject  to  certain  corrections.    The 
CI    tan  9 

second  method  consists  in  observing  the  deflections 

a  and  #  of  two  magnets,  one  large  in  respect  to  the 

U         /"         tP      V        K\ 

other,  when  H»  =   ^,i  +  x,i, ^  -  *  a*'^ i'~^ i^J 

i      .  (1  —  2  tan  n  tan  p),  where  d  Is  the  distance  be- 

M 

tweeii  the  poles  of  the  larger  magnet,  K  =  tj   for 

the  smaller  magnet,  }i.  its  length,  .ind  T  its  torsion- 
co  efficient.  On  the  21st  of  October,  1881,  the  first 
method  gave  .111107,  and  on  the  Kith  of  February. 
18S2.  the  second  method  gave  .I0;i89,  cin-»f7»  ii<!c~K 
atWiirzburg.  —  {Ann.  pliu*.  ehem..  Dec,  1882.)    .1.  T. 

[645 
ENOINEEBINO. 

Boston  water-works.  —  An  elaborate  description 
of  the  additional  supply  of  water  for  the  eily  of  IJos- 
ton  from  iSudbury  Kiver,  compiled  by  Mr.  \.  Fleley. 
the  resident-engineer  upon  the  work  during  its  con- 
struction, has  just  been  issued  by  the  city  government 
in  a  large,  finely  printed,  and  copiously  illustrat'd  vol- 
ume. The  works  for  supplying  Boston  with  water 
from  Sudbury  River  consist  of  three  storage-reservoirs 
in  Framinebum,  and  a  conduit  from  that  town  to 
Chestnut'hill  reservoir  in  Urookline.  In  1881  Sud- 
bui7  River  furnished  to  Boston  more  than  twice  the 
quantity  of  watersupplied  from  Lake  Cochltuate;  and 
steps  have  already  been  taken  to  increase  still  further 
the  sloroge-capacity  of  the  system.  Tiie  volume  be- 
gins with  a  discussion  of  the  sources  of  supply,  the 
rainfall,  and  the  slorage-capacily  of  the  reservoirs. 
Next  follows  a  general  description  of  the  dams  and 
reservoirs,  and  of  the  several  sections  of  the  work, 
in  all  its  engineering  features.  The  quality  of  the 
water,  the  gauging  of  the  river,  and  a  discussion  of 
the  capacity  of  the  conduit,  ami  the  flow  of  water 
over  weirs,  conclude  the  body  of  the  work.  The 
appendix  contains  valuable  tables  on  water-supply  hy- 
draulics, and  a  large  amount  of  Information  for  the 
firactising  engineer.  The  work  is  illustrated  with  09 
arge  plates,  commencing  with  a  map  of  the  Sudbury 
River  watershed,  iUid  giving  very  fully  the  construe- 
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live  dittalls  of  the  (lnm.o  and  conduits.  To  givu  the 
city  40,u0i),lXJ0  gallons  of  nraler  dally.  It  is  estimated 
that  the  storngc-rcservolrs  on  Sudbury  River  should 
have  i\  capacity  of  4,0(jO,000,(XiO  giillona.  So  fur. 
three  nrservoirs  only  huve  l)ecn  biiili     '  i  ca- 

pacity, with  that  of  Kami  ruiid.  of  '.','  ■  gal- 

lons, iiUendod  to  uive  a  sujiply  of  2ti,'  ,,  _  illoiis 
daily  to  tlie  city. —  «.   i..  v.  [646 

Anthracite  coal-fields  of  PemiBylvaiua.  —  Mr. 
Charles  A.  Ashbnrner  read  a  paiwr  on  a  new  method 
of  estimating;  tlie  contents  of  highly-plicated  coal- 
beds,  ns  ,Applie<l  to  (he  anlliracitc  tieid^  of  IVnnsyl- 
vania.  The  questions  of  the  future  production  and 
ultimate  exiiauslioii  of  these  tieliU  are  of  lh>>  greatest 
importance.  In  1800  the  population  of  the  United 
Stales  w.-is  3I,4-I^i,32i,  and  s,.oi:i.i2:3  tons  of  coal  were 
produced;  i.e.,  actually  shipped  to  market.  In  1870 
the  population  hail  increased  iwenly-two  per  cent 
(3B,6.V*.;ni).  and  the  production  of  aniliraelte  was 
nearly  doubled.  l)eiiig  lfi.ls2,Ili|  tons.  For  Ihe  year 
lIsSU,  with  a  popuK-ition  of  overi)0,00(),i»J,  the  product 
was  2.5,43". 2-12  +  tons.  In  1x82  llie  actual  production 
was  iivi^r  3t>,000,UOI)  tons.  It  \\aa  l)een  variously  esti- 
mated tliat  the  470  si|Uari'  miles  containing  this  coal 
in  Pennsylvania  will  be  entirely  exhausted  in  from 
140  to  2<i4  years.  While  Mr.  Ashbnrner  does  not 
extiniato  the  ultimate  exhaustion,  he  has  devised  a 
niclhml  for  estimating  the  contents  of  these  lields 
from  data  now  tieing  obtained  by  the  careful  and 
praetical  geological  and  mining  examinations  of  the 
state  survey.  The  exact  position  and  detailed  struc- 
tural sliape  of  the  coal-beds  are  first  mapped  by  tifty- 
feet  ■■ontiiur-liufs  along  the  floor  of  the  beils.  giving, 
completely  anil  satisfactorily,  their  geometrical  con- 
strucliiin  and  sliape.  These  surfaces  are  then  devel- 
oped into  )>lanes  by  tlie  development  into  straight  lines 
of  the  line  of  the  bed,  as  cut  by  paralleled  seclion- 
"planes  1,(100  feet  apart.  This  grajdiical  mi^thod  is 
ftttended  with  errors  which  are  mathenialically  dis- 
cusseil,  and  which  have  been  formulated  by  Mr.  Ar- 
thur Wiiislow.  This  method  does  not  give  the  true 
area  of  the  surface  of  a  sphere,  cone,  or  triangular 

ir 
trough.     In  Ihe  cose  of  a  sphere,  it  gives  ^   of  the 

true  area;  in  a  cone,  the  error  increa-ses  directly  aa 
the  secant  of  the  angle  which  the  pitch  of  llie  cone 
makes  fvitli  its  axis;  and  in  a  triangular  trough,  which 
more  nearly  represents  the  shaptr  of  tlie  anthracite 
basin«,  the  error  is  very  much  less.  A  practical  test 
has  been  made  of  tliis  method  in  the  I'anther  ('reek 
basin,  between  Mauch  Chunk  and  Tamaqua;  and 
the  maximum  (lossible  error  in  estimating  the  sur- 
face-area of  tlie  coal-l)ed8  wag  found  to  be  .iK)5  of  1 
per  cent.  After  the  areas  are  thus  found,  the  con- 
tents are  obtained  l)y  careful  measurements  made  in 
the  mines  to  ascertain  tlie  actual  number  of  tons  of 
coal  which  arc  contained  in  a  unit  (one  acre)  of  beil- 
area.  In  litis  way  it  ii.is  been  estimated  that  the 
al)ove  Imsin  originally  contained  l,n32,(XMi,(X)0  ±  tons; 
that  the  area  under  ilevelupmcnt  originally  contained 
|a,0()0,0(Mi  ±  tons,  out  of  which  latter  area  .'hJ.OOO,- 
"">±tons  have  been  taken.  —  (Enij.  dub  PhUad.; 
ffneefm;/  March  17.)  [647 

OHBMISTBY. 

(Aiiulyticat.) 

Detftimiuatlou  of  orgauic  matter  In  potable 
water.  —  In  an  extended  exaiiiinalioii  of  tlie  various 
methods  in  use  for  delermining  the  purity  of  p<7t- 
ablc  water,  umierlakcn  by  Prof.  .1.  W.  Mallet  for 
the  National  hoard  of  lieafili,  special  atlenlion  was 

Slven  to  the  '  vuuibustion  process '  of  Frankland  and 
irmstruiig,  (he   '  albuminoid-ammonia '   process  of 


Wanklyn,  Ciiapraan,  and  Smith,  and  the  '  perman- 
ganate '  process  suggested  by  Forchliammer.  Prtif. 
\Iallct  Hnds  that  It  is  unsafe  to  base  conclasions  on 
a  single  determination  by  the  combustion  process'; 
and  the  evaporation  sliould  be  conducted  by  means 
of  sleum,  in  such  a  manner  as  to  preclude  tlie  pos- 
sibility of  absorption  of  ammonia  from  (he  atmos- 
phere. It  was  also  found  advantageous  to  conduct 
the  evaporation  under  diminished  pressure  at  quite 
low  temperatures.  In  the  albuminoid-ammonia  and 
permanganate  processes  the  most  desirable  results 
were  obtained  by  keeping  the  volume  of  liquid  in  the 
retort  constant  and  the  pennangniinte  in  excess. 
Prof.  Mallet  tliinks  that  more  importance  sliould  be 
attached  to  the  quantity  of  nitrites  and  nitrates  than 
is  usually  assigned  to  them  ;  and  he  finds  that  tliey 
may  readily  be  reduced  by  phosphorous  or  hypoplios- 
phorous  acid.  These  methotls  are  regarded  by  him 
as  an  insufficient  basis  on  which  to  reach  a  decision 
as  to  the  condition  of  a  water;  and  tliey  siioulil  be 
made  of  secondary  importance  to  evidence  of  a 
general  nature,  such  as  the  source  and  history  of  llie 
water  examineil.  A  thorough  biological  examination 
of  water  polluted  in  various  ways  is  recommeniled.  — 
(, 1  mcr.  c/ictn./ourn.,  Iv.  241,  ;5.'14,  420. )  c.  K.  M.  [648 
Composition  of  a  apring-'water  from  Balz- 
brunn.  —  In  an  aualy-i^i  of  a  spring-water  from 
Salzbrunn,  in  ;:^llesia,  T.  I'oleck  obtained  tiio  siiti- 
joined  results  in  1,000  grms. 

HoUlum  chloride O.KtSHW  gnu. 

•ulplialc 11.18010  •• 

Poliuallim  nillplialo U.040S;>  " 

Sodium  blcarbDniKv U.K'KU  •• 

LUIlImn  •'  0.01  Hi)  " 

riil.'Ulni  "  D.'Hm  " 

Uuvnt^ium      ••  .  .     .  0.40477  '• 

HlrofiKuiri        "  O.OOlrtO  •■ 

UanKiini'te     "  .  n.ooisi  " 

Altiinliiuoi  pbospbato O.ouuM  •• 

.Munilnii o.oixn?  " 

Hlllolc  sold O.1C1460  '• 

Tolal !l.ai<»7  grms. 

Bromine,  boracic  acid,  barium,  and  nickel  were 
present  in  quantities  too  small  to  be  determined 
quantitatively.  The  free  carbonic  acid  in  1,000 
grms.  amounted  to  840.4  cc,  at  10..')°,  and  740  mm. 
pressure.  This  water  would  be  clossilied  as  alkaline- 
aaline,  and  also  as  strong  sudium-liUiium.  It  con- 
tains only  minute  traces  of  organic  matter.  —  {Joiim. 
prakl.  ch'-m..  xxvii.  4."i. )     c.  v.  M.  |649 

Origin  of  arvenic  and  of  lithium  in  ^(raters 
containing  calcium  sulphate.  —  In  examining 
different  natural  waters  for  arsenic,  from  Marligny, 
Bachu.  and  utiier  localitie.",  M.  SchlagilenliaufTen 
flnds  it  in  quantities  varying  between  (i.OO.'iO  grm. 
and  O.CoOO  grm.  per  litre.  Since  arsenic  is  found  in 
different  varieties  of  gypsum,  the  author  concludes 
that  it  is  in  Ihe  form  of  raloium  arseniatc.  Its 
origin  may  be  traced  to  tlie  marls,  where  it  existed 
as  sulphide.  By  the  action  of  acid  calcium  carbonate, 
it  was  probalily  converted  into  llie  sulphoarsenlate, 
and  finally  into  the  arseniate.  When  certain  marls 
are  submitted  to  tlie  action  of  hydroclilorlc  acid,  llie 
solntion  evaporated,  and  the  residue  extracted  with 
a  mixture  of  alcohol  and  ether,  lithium  may  readily 
be  detected  by  the  spectroscope.  Five  grms.  of  tlie 
earth  contain  sufficient  lithium  to  give  a  distinct 
red  band.  —  {Jounx.  jiharm.  chim.,  \.  464.)     u.  F.  K. 

[650 
AGRICULTURE. 

Symphytum  asperrimum  aa  fodder.  —  This 
plant  is  reported  lo  yield  a  large  quantity  of  palata- 
ble and  nutritious  green  fodder,  even  on  poor  soil, 
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and,  under  very  favorable  cin'iimstancof,  to  Kive  as 
many  as  six  crops  {)er  year.  Experlmcn:*  by  Welske 
onnlirm  (lie  fact  of  n  large  yield,  and  show  thai  it  is 
also  fully  as  digestible  as  good  Imy.  and  contains  ti 
large  proportion  of  nitrogenous  nutrients.  It  is  not 
always  natcn  frevly,  especially  in  tlie  form  of  hay, 
and  appeam  to  bo  beat  adaptetl  for  solliii:;.  or  for  the 
prcii.inition  of  ensilage.  —  {Jnurn.  landm.,  \\x.  !JS1.) 
It.  p.  A.  [651 

Fattening  different  breeds  of  sheep.  —  It  ia  a 
well-known  fact.  that.  In  different  brneds  of  tlic  same 
BPCCies,  the  same  fodder  may  produce  very  different 
eff'-cls.  All  experiment-1  hitherto,  however,  have 
faileil  to  show  any  notable  differences  of  dii;cslive 
power  in  swell  oa<es;  and  it  would  thus  appear  that 
the  observed  diffeiences  an-  due  to  tin'  varying  eneri;y 
with  which  the  constituents  of  the  body  arc  oxidized. 
In  an  experiment  wllh  two  mature  sheep,  a  southdown 
and  :i  merino,  on  identical  rations,  from  whicli  iden- 
tical nmount.s  of  the  several  nutrients  were  digested, 
Weiske  found  lh.it  the  apparent  gain  of  'flesh'  (ni- 
trogenous matters)  was  greatest  in  the  merino  sheep; 
hut  this  difference  w.as  somewhat  more  than  covered 
l)y  the  greater  growth  of  wool.  So  far  as  this  single 
experiment  proves  any  thing,  it  shows  that  not  only 
the  digestive  powers,  but  also  the  proleid  mctatmlism, 
of  different  breeds  of  sheep,  are  essentially  the  same, 
ami  indicates  that  the  differences  in  the  ease  of  fat- 
tening arc  due  to  ililTorences  In  the  r.ipidity  with 
which  non-nltrogenou<  substances  are  oxidized  in  the 
body.  —(Jiiuni.'tandie.,  xxx.  385.)  H.  p.  A.  [652 
Valuation  of  fodders.  —  The  commission  ap- 
pointed in  Germany  in  I.^TS.  to  devise  a  uniform 
method  for  calculating  the  money-value  of  fodders 
from  their  chemical  composition,  held  its  fourth  meet- 
ing at  Kisenach,  Sept.  17.  I8.'^2,  a  report  of  which  is 
presented  by  Prof.  .1.  Kiinig.  .Vn  abstract  W!is  pre- 
sented of  papers  puldished  on  the  subject  since  the 
last  meeting  of  the  commission  :  and  this  was  followed 
by  a  dlscu.ssion  of  the  results  thus  far  attained.  No 
final  eoncluslons  were  arrived  at;  but  it  was  recom- 
mended. lh;it,  in  such  computations,  the  same  price 
iw  assumeii  for  crude  proteine  and  crude  fat,  and  that 
tlie  carbhydrntcs  tie  estinuited  at  one-fifth  the  price  of 
proteine.  It  is  expressly  set  forth  that  this  is  only  a 
provisional  decision,  and  further  investigations  and 
computations  are  called  for.  —  {Landw.  Jahrb.,  xl. 
WO.)     n.  p.  A.  [633 

Testing  milk.  —  Jilrgensen  proposes  to  use  the 
index  of  refriiction  of  milk,  or  of  wliey  prepared  frotn 
the  milk,  as  a  lest  of  purity,  and  asserts  that  it  shows 
comparatively  small  variations,  while  even  a  small 
addition  of  water  is  plainly  indicated.  Chludsinski 
consiJera  it  necessary  to  determine  the  specific  gravity 
of  the  whole  milk  and  of  the  skim-milk,  and  the  per- 
.eeiitage  of  cream,  in  order  to  judge  of  the  purity  of 
''4  sample,  and  ilescribes  an  instrument  for  this  pur- 
pose, the  specific  gravity  being  determined  liy  welgii- 
Ing  a  measured  <|uantilv  of  the  fluid. —  ( Landw.jahrh., 
xi.  701.  8.-5."..  I     II.  p    A.  [654 

OEOLOOT. 

MeteoritM, 

The  Bishopville  meteorite.  —  Dr.  M.  E.  Wnd«- 
worth  stated  tliut  a  microscopic  examination  showed 
that  the  Bishopville  meteorite,  which  fell  in  March, 
1843,  was  composed  of  i'n«tatile.  felspar,  auglte. 
olivine,  pyrrhotite,  and  niekeliferous  Iron.  The  en- 
statite  contained  many  glass  inclusions  of  similar 
form  to  the  enclosing  mineral.  Numerous  gloss 
inclusions  were  .tho  seen  in  the  felspar,  and  many 
in  both  minerals  were  bubblc-l>earing.     Most  of  the 


felspar  showed  the  twinning  of  plagioclase.  Glass 
inclusions  have  always  been  regarded,  when  found  in 
terrestrial  rocks,  as  indicating  igneous  origin.  The 
composition  and  structure  of  this  crystalline  stone  Is 
like  that  of  the  gabbro  (norile)  variety  of  basalt. 
While,  acconling  to  common  custom,  the  speaker 
might  have  proposed  a  new  name  for  this,  he  pre- 
ferred to  call  it  a  gabbro  or  Imsall.  in  ucconlancc  with 
the  principles  announced  in  Sciknck  of  March  9, 
Chladnite.  he  said,  was  not  a  pure  enstatitc,  but  » 
crystalline  aggregate  of  enstatitc,  felspar,  augite, 
and  olivine.  Tlie  well-marked  glass  inclusions  and 
the  structure  of  this  stone  liad.  according  to  the 
speaker,  an  important  bearing  upon  the  queslion  of 
the  origin  of  meteorites,  and  were  in  accord  with  his 
previously  publishcil  views. — [Hnsl.  nae.  not.  Mat.: 
mret jn{;  April  4.)  |655 

METEOROIiOOT. 

Aurora  boreaUs.— Ilerr  11.  Hansen's  observa- 
tions of  Ihe  November  (l>t82)  auroral  displays  in 
TroiKlhjem,  Norway,  show  th.it  each  continued  an 
extraonlinary  length  of  time,  especially  during  the 
week  Nov.  12-lH.  Every  night  of  this  week  the 
heavens  were  illuminated  with  the  auroral  light, 
while  it  was  seen  from  S  p.m.  on  the  17th  till  0  A.M. 
of  18th.  The  most  striking  display  occurred  on  Uie 
18th.  at  4.30  A.st.,  when  a  brilliant  corona  appeared 
in  the  zenith,  from  which  vivid  streams  of  light 
strel4?hed  to  the  horizon ;  while  luminous  waves  flowed 
uninterruptedly  from  the  latter  towards  the  corona, 
diffusing  so  strong  a  light  :is  to  enable  one  with  ease 
to  read  moderately  clear  print.  —  (Nature,  Feb.  8.) 
u.  A.  n.  [656 

Polar  research.  —  The  French  magnetic  and  me- 
teorologic  expedition  to  Cape  Horn  lias  taken  up 
quarters  at  Orange  Bay,  Terra  del  Fuego,  east  side, 
lat.  65°  31'  S.  Observations  began  Sept.  2«,  1882. 
The  party  found  the  climate  mild,  the  temperature, 
up  to  the  lime  of  tlie  report,  ranging  from  freezing 
to  0I<=.  —{Nature,  Feb.  8  )    u.  A.  n.  [657 

PHYSICAL.  OEOORAPHY. 

Orantilar  structure  of  glaciers.  —  E.  Hagcn- 
bach-BischolT  reviews  the  previous  study  of  this  ques- 
tion from  Hugi  to  Klocke  (.Veues  Jahrb.  miner.,  18S1, 
1.  23)  anil  Forel  (.-CrcA.  »c.  phyx.  nat.,  1.882,  vii.  320). 
and  shows  by  optical  and  physical  characters  that 
each  grain  of  a  glacier  is  a  single  crystal  of  ice.  The 
crystals  stand  with  their  axes  in  all  positions,  so 
that  their  contact  surfaces  form  a  very  irregular  net- 
work of  polygonal  planes.  When  tlie  Ice  Is  broken 
at  a  temperfituro  below  Its  freczlng-point,  the  sub- 
conchoidal  fracture  is  Independent  of  the  crystals; 
hut  on  melting,  the  crystals  separate  along  their  con- 
tact surfaces,  as  is  shown  by  the  planes  of  peiielra- 
lion  of  a  colored  liquid  (soluble  aniline  blue  is  ))est). 
As  has  long  been  known,  the  grains  are  smallest  In 
the  n(tC,  and  largest  at  the  end  and  bottom  of  the 
glacier,  where  one  was  found  measuring  14,  12,  and 
fl  cm.  Forel  has  thought  that  this  growth  comes  by 
the  addition  of  infiltrnling  water,  and  that  the  mo- 
tion of  the  glacier  is  thus  aided :  but  this  supposes 
that  the  ice  is  porous  enough  to  allow  water  to  enter, 
and  requires  a  low  internal  lenipeiature  (for  an  an- 
nual Increase  of  0.04;{  cubic  or  0.014  linear  measure, 
the  ice  must  average  —7°  C).  Hagenhach-Bischoff 
contends  that  certain  crystals  grow  at  the  expense  of 
their  nelglibor^:  a<  the  expansion  of  a  freezing  icc- 
oryslal  is  greater  along  one  axis  than  another,  it  fol- 
lows  that  pressure  will  lower  the  melting-point  by 
the  greatest  amount  when  directe<l  along  the  axis  of 
greatest  expansion;  consequently  those  crystals  whose 
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axes  of  least  expansion  are  parallel  to  the  direction  of 
pressure  will  grow  at  the  expiinsu  of  the  neighboring 
crystals,  whose  axes  of  jjreatest  cxiinnslon  ure  most 
nearly  pftratlol  to  the  pressure.  Ilence  only  certain 
crystals  grow ;  the  others  decrease  and  dlsappe.tr:  as 
a  result,  all  the  former  h^hoiiM  have  their  axen  paral- 
lel to  one  another,  and  to  the  averaj;o  are.itest  press- 
ure when  l\\cy  arrive  at  the  lower  end  of  tin.'  Klai.'ler. 
The  author  fonnd  thirteen  out  of  fourteen  samples 
taken  from  the  grotto  at  the  foot  of  the  Khone  gla- 
cier to  have  their  axes  vertical;  others  have  noticed 
tlie  same  predominance  of  vertical  crjstals  at  the 
lower  etiil  of  the  Grindelwaldand  the  Aletsch  glaciers. 
It  is  ptjssible  that  both  these  modes  of  growth  occur 
together.  To  determine  this  and  other  long-lasting 
mysteries  of  glacial  phenomena,  many  more  obser- 
vations are  needed  on  the  internal  temperature  and 
constitution  of  glacial  ice.  —  (Verh.  luUurf.  ijesctUch. 
Biuel,  1882,  vii.  1U2;  Arch.  «c.  phyt.  not.,  1882,  viil. 
343.)    w.  M.D.  (658 

QBOORAPHT. 

[Sonth  Anifrica.] 

Bastem  Patagonia.  —  The  records  have  lately 
been  found  of  an  expedition  into  eastern  Patagonia, 
between  lats.  4:)°  and  47'^,  made  in  1877  by  the  late 
H.  Diirnford,  an  English  ornithologist,  who  died  in 
South  America  in  1W7S.  Durnford  was  accompanieil 
by  Messrs.  Griffiths  and  Jones  from  the  Welsh  colo- 
ny near  the  mouth  of  the  river  Chupat  (Clinbut  of 
Moreno),  and  made  a  distance  of  about  three  hun- 
dred miles  to  the  south-west  before  turning  back. 
Important  observations  were  made  on  the  position 
and  sire  of  several  rivers  —  Sengcl,  Sengellen,  and 
Chupat  —  and  lakes,  —  Colgimpe  (Coluhuapc)  and  an- 
other eiiuiilly  large  (later  named  Lake  Musters  by 
Moreno),  —  itesides  many  smaller  salt  lagoons,  all 
shallow,  and  apparently  much  dccre.xsed  from  their 
former  extent.  The  country  w.is  very  monotoi>ous, 
showing  nearly  everywhere  the  same  barren  steril- 
ity, occasionally  relieved  by  a  lagoon  or  gully 
cont4iining  water.  Bare  hills  and  slopes  of  sandy 
marl,  and  volcanic  rocks  of  varied  shape  and  color, 
from  pale  hrlck-red  to  black,  formed  the  general  sur- 
face. Sometimes  the  traveller's  way  led  across  de- 
posits of  soft,  yielding  dust,  and  again  over  hard, 
unbroken  rock.  The  anitnal  and  plant  life,  wherever 
found,  was  stunted  and  dwarfed.  Evidence  of  for- 
mer marine  submergence  was  found  on  the  table- 
land in  well-roundeti  ix'hbles,  gigantic  oyster-shells, 
and  numerous  fragments  of  smaller  shells.  The 
rivers  are  now  sunk  in  many  places  several  hundred 
feet  below  the  plain,  and  flow  between  steep  banks. 
NumtTous  cairns  containing  Indian  skeletons  were 
found  on  hilltops.  They  are  carefully  built  of  stone, 
the  blocks  often  being  of  a  considerable  size.  The 
route  followed  by  Durnford's  party  wa*  like  that 
taken  by  Moyano"  in  1880.  —  (Proc.  ro]/.  ijeoijr.  unc, 
188;i.84.)    w.  M.  D.  [659 

Rio  PUcomayo.  — A  brief  note  fumishea  by  Mar- 
guin,  a  member  of  Fontana's  expedition  in  search  of 
Crevaux,  shows  the  I'ilcomayo  to  be  one  of  those 
newly  established  rivers  on  a  very  flat  surface,  with 
but  little  descent  to  its  base-level  of  drainage.  The 
exploration  reached  lat.  24°  40'  about  one  hundred 
miles  from  Asimcion.on  the  Paraguay;  and,  especially 
in  the  upper  half  of  this  distance,  the  river  meandered 
very  irregularly  through  a  low  forest-covered  coun- 
try, often  interrupted  by  lagoons.  Its  banks  were 
naturally  rjiixcd  alxiut  twelve  feet  by  deposits  of  sand 
in  five-inch  strata,  separated  by  thin  layers  of  vegeta- 
ble origin;  and  at  time  of  flood  the  waters  were  thus 
divided  into  three  paralld  courses.     As  the  water  of 


the  main  channel  subsided,  the  overflow  drained 
back  through  bre.iches  in  the  banks,  having  tempo- 
rarily the  appcanvnce  of  aflluents.  The  channel  was 
often  interrupted  with  snags,  and  bore  signs  of  fre- 
quently changing  its  position  to  avoid  the  bars  formed 
about  them.  The  several  neighboring  streams  (Rio del 
•Fuego,  Agnaray-Ciuazu.  tnboiciie,  Cimfuso  del  Sur), 
by  whiih  pari  of  the  I'ilcomayo  may  have  once  been 
discharged  into  the  Paraguay,  are  regarded  as  its  for- 
mer channels  abandoned  by  these  changes.  Marguin 
recalls  Padre  Patifio.  who  attempted  to  ascend  the 
river  in  17il,  but  w.is  forced  b.ack  by  the  Indians  on 
approaching  lat.  2:j°;  Van  Nivel  and  Acha's  attempt 
from  Uollvia  in  1844,  which  failed  to  pass  a  great  la- 
goon at  some  point  farther  up  stream  than  Patiflo'i 
goal;  and,  linally,  Crevaux'  parly,  which  more  near- 
ly attained  success  than  any  of  the  others.  —  [Cmnpteif 
reiuUix  goc.  ijioiir.  Parig,  \f^,  00.)  w.  ii.  n.  [660 
AnUoquia.  —  The  narrative  of  a  journey  through 
this  north-western  province  of  Colombia,  by  Fr.  v. 
Schenck.  gives  an  entertaining  aecouul  of  Its  inhabit- 
ants and  their  comlillon.  On  the  way  inland  from 
the  northern  .seacoast,  Schenck  found  the  navigation 
of  the  Mogdalena  a  difficult  uDdertaking,  from  its 
numerous  sandbars,  .ind  sliifling,  eti tangled  ciiannels. 
Below  M.igangu(;  its  valley  is  fairly  cultivated;  but 
farther  up  stream  the  forest  wilderness  is  hardly 
broken  for  a  long  distance,  and  the  towns  named  on 
the  maps  are  tvprescnled  by  a  few  huts  occupied  by 
negroes  and  chinos,  who  supply  the  river-steamers 
with  wood.  This  region  is  very  warm  ami  utihenllhy. 
The  ruins  of  a  few  chapels  remain  from  the  early 
times  of  Spanish  occupation,  but  they  liave  l>een  long 
abandoned  by  the  priests.  Farther  south,  where  the 
river  forms  the  eastern  boundary  of  Antioijuia,  which 
.Schenck  regards  as  the  best  province  of  the  country, 
there  is  more  clearing;  the  people  are  industrious, 
and  of  a  much  better  morality  than  those  of  Spanish 
descent  generally  are.  so  that  the  traveller  calls  them 
Puritans.  The  road  from  Nnre  (about  150  met.  elev.j, 
on  the  Magdalena,  westward  to  Medellin  (1,480  met.), 
crosses  two  ranges  that  rise  to  2,220  and  2,.').'W  metres. 
An  interesting  description  is  given  of  Medellin,  where 
the  author  found  a  curious  mi.xture  of  civilized  com- 
forts with  the  makeshifts  of  an  isolated  region.  An 
excursion  was  made  norlhward,  over  a  plateau,  to  the 
gold  district  of  Santa  Kosa  de  Oros,  and  beyond  to 
the  falls  of  the  Guadalupe  (lat.  (1°  40'  N.),  —  the 
highest  (250  met.)  in  Colombia,  surpassing  those  of 
Tcquendauni  (130  met.),  near  Bogota,  in  the  sur- 
rounding scenery  as  well  as  In  hciglit.  The  falls  of 
the  Guadalupe  have  also  the  advantage  of  being  well 
seen  from  a  neighboring  point  of  view,  where  the 
stream  is  iti  sight  from  its  iipficr  placid  flow,  post  the 
rapids  to  the  cataract,  which  glides  over  a  sloping, 
rocky  surface  to  the  gorge  below.  The  climate  of  An- 
tionuia  is  considered  liealthy,  except  in  the  low,  warm 
valleys.  In  January  and  February  the  air  Is  cool,  and 
the  sky  clear.  There  are  two  rainy  seasons,  —  in  the 
north,  from  March  to  June,  and  from  August  to  No- 
vember; and  in  the  south,  from  March  to  May,  and 
from  September  to  Xovember.  The  rainfall  thus 
seems  to  depend  on  the  solar  culnrination;  anil  the  dry 
season,  on  the  occupation  of  the  country  by  the  trade- 
winds.— (Petcrm.  oti7<A.,  188:1.)    w.  M.  D.  [661 


BOTANY. 

Oryptogama. 
The  rot  in  European   grape-vinea.  —  Professor 
MlUardet  of  Honleaux,  in  a  paper  entitled  '  Pourridi* 
et  Phylloxera,"  exjilalns  how  the  attacks  of  the  well- 
known  Phylloxera  destroy  the  grape-vines  In  France. 
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Tbo  in«ect  produces  I»rger~»wellings  in  tlie  roots, 
which  Mlllnrilet  calls  notlosi ties, and  smnlleriwellliii;:!!, 
which  he  calls  liiberosillpji.  Tlio  iiodo»itle9  appear  at. 
any  lime  from  April  to  St'ptcmbor,  ivhiht  the  tuber- 
osities are  not  found  before  Au;;ust.  The  nritting  of 
the  rouLs  is  caa«e(l  by  the  luvasloti  of  a  fuiigiu  wliiuh 
enters  lU^ou^h  the  cracks  in  tin-  nodo«itie^  and  tuber- 
osities. Acconllni;  to  Millardet,  tliv  fungus  Is  what 
is  Icnown  as  Rhizoniorpha  siiblerranea  when  It  occurs 
in  the  ijroiin<l,  and  U.  subcorticalis  when  it  grows  in 
tlie  root^  aiiil  stems,  Hartlg  and  others  consider  the 
fully  duveliiped  form  of  the  Rhizoniorpha  to  l)e  the 
toadttool  ( AKarlcU'S  melleus),  which  is  common  near 
Bordeaux,  especially  on  oiit{8.  The  mycelium  of  this 
fungus  makes  ils  way  Into  the  soil  of  the  vineyards 
from  tieij^lilioring  groves,  and  enters  the  roots  of  llie 
vines  wlilcli  have  been  attacked  by  the  I'liyllosera, 

nd  produces  a  wlille  rot.  commonly  known  as  pour- 
iA\(.  The  writer  concludes  as  follows:  "It  is  beyond 
doubt,  that  the  disease  caused  by  Phylloxera  predis- 
poses to  that  of  the  rot.  .Should  one  say  in  these  cases 
that  the  vine  succumbs  to  the  rot  and  not  to  the  Phyl- 
loxera? Evidently  not;  since,  without  the  Phyllox- 
era, the  rot  would  not  have  made  its  appearance."  — 
w.  a.  r.  [662 

Two  curlotu  fungi  of  the  United  States.  — 
The  two  genera  Tesiiciilaria  and  Cydoderma  were 
described  by  KlotzscU  in  ISii;  but  since  that  date  bot- 
anists have  been  unable  to  recojiniite  the  two  jrenera 
with  certainty.  Cooke  now  describei  a  now  Cydo- 
derma Ohiensis,  and  shows  that  the  .Mllleria  hcrbatica 
of  Peck  Is  the  long-lost  Testioularla  cji>eri  of 
Klotzsch.  — (CreoiV/ta,  .\farch,  l.-^Sa.)    w.  o.  f.    [663 

Bangiaceae  of  Naples — The  eighth  monograph 
of  the  fauna  and  tloru  of  the  Bay  of  Naples  com- 
prises the  Bangiaceae,  by  Or.  (>.  Uerthold,  nnd  is  of 
interest,  since  he  now  gives  the  details  of  the  forma- 
tion of  the  spores ;  these  are  formed  bv  the  action  of 
^-Kntlierozoidi  on  the  cells  of  the  thalfus,  which  can 
hardly  be  said  to  produce  trichogyncs,  as  Is  the  cose  in 
all  other  Plorideae,  to  which,  however,  the  Usugiaceoe 
apparently  belong.  —  w.  o.  K.  [664 

Bacteria  in  fishes.  — Olivier  and  Richet  have  ex- 
amineil  I:"ii.l  fishes  of  different  genera  and  species,  and 
find,  in  all  cases,  that  there  are  microttes  in  the  blood 
and  lymph.  They  concluile,  that,  contrary  to  what  is 
believed  to  be  tlie  case  in  other  vertebrates,  microbes 
occur  normally  in  the  fluids  of  (Ishes.  —  {Complex  ren- 
dwi,  1883.)    w.  o.  F.  [665 

Phenoguna. 

Functional  differentiation  in  stamens.  —  Frit.z 
Miiller  adds  Mollia,  Sager^ttraemia,  and  Heteranthera 
to  the  liit  of  plants  having  two  sets  of  stamens  in 
Bch  flower,  one  of  whir-li  attracts  insects,  and  sup- 
lle.s  them  with  food,  while  the  other  serves  for  pol- 
Tlnallon  by  their  aiil.  Ex|>erinient.i  show  that  the 
crape-myrtle  (!i;igerslrocraia),  though  self-sterile.  Is 
readily  fertilized  liy  pollen  from  either  set  of  stamens 
of  another  variety  grown  in  other  gardens.  The  dull 
color  of  the  longer  stamens  in  the  cases  mentioned, 
,»in\  of  the  long  stamens  in  short  and  mid-styled  flow- 
,.»•»  of  the  iriniorphic  Lythruin,  is  explaineil  as  bene- 
ficial, as  their  lack  of  con.spicuousness  renders  these 
unproli'cted  stamens  less  liable  to  the  depredations 
of  polli'n-i'atiiig  insects  than  would  otherwise  be  the 
case.  As  examples  of  plants  whose  stamens  arc  differ- 
entiated into  sets  havini;  different  forms  and  offices, 
but  without  the  color-oontrasts  found  in  most  in- 
stances, a  species  of  Cassia  and  Solanum  rostratum 
are  mcntioncil.  —  (.Vndicp,  Feb.  1.5.)     w.  T.  [666 

Captare  of  prey  in  Sarracenia.  —  In  a  compila- 
tion on  pitcher-plants,  Mr.  James  makes  the  curious 


sugjtestion  that  the  insects  which  are  found  so  abun- 
dantly in  the  pitrhers  of  Sarracenia  purpurea  are  first 
Intoxicated  by  feeding  on  the  |>ollen  or  nectar  In  lt« 
flowers,  wheiicc  they  fall  into  the  leaves.  —  {Amer. 
na<.,  March.)     w.  t.  [667 

Bee-Qowers.  —  In  his  'sistns  and  seasons,"  John 
Burroughs  sutes  that  hepaticas  are  sometimes  fra- 
grant, siimetimes  scentless,  the  same  being  true  of  the 
arrow-leaved  violet.  Uumblubees  perforate  flowers 
of  the  locast  for  their  nectar,  and  hive-l>ees  afterward 
make  use  of  the  openings.  Rarely  the  hotiey-bce 
works  upon  the  blossoms  of  trailing  arbutus.  In  mid- 
sutntner  it  reaps  a  harvest  from  the  snitx)lh  sumach. 
It  has  also  b<-en  observed  on  the  white  oak  and  skunk 
cabbage. — (( Vn/urj/ i/n/i/.,  March. )     w.  T.  [668 

Origin  of  anemophilous  flo-mrers.  —  Adaptation 
to  fertilization  in  the  wind-swept,  treeless  area.s  over 
which  they  prevail,  is  believed  by  Orant  Allen  to  be 
the  reason  for  the  Inconspicuous  wind-fertilized 
flowers  of  gra«ses,  which  are  considered  degenerate 
descendants  of  conspicuous-tlowere<l  plants  related 
to  the  Liliaceae.  Passing  notice  is  given  to  the  pol- 
lination of  rushes,  sedges,  and  related  plants. — 
{MacHiiUan'»  mag.;  Pup.  sc.  monthly,  March.)    w.  t. 

[669 

New  Passifloreae.  —  The  I'oljection  of  Passiflo- 
rene  made  by  M.  Andre'  in  Ecuador  and  New  Granada 
in  187.)  and  IN7ti  h.iS  been  worked  up  by  Dr.  Masters. 
It  compriserl  nine  species  of  Tnrsonia  and  over  thirty 
of  Passlflora,  half  of  whifh  are  new.  The  list  is 
accompanieil  with  numerous  critical  notes  and  with 
revised  synonymy,  as  supplementary  to  Masters's  mon- 
ograph of  the  oriler  in  the  '  Flora  Urnsiliensis,'  and  to 
Trlana  :»nd  Plurichon's  of  the  New  Grnnada  species, 
—  all  the  more  valuable  for  the  unusual  excellence 
of  Andre's  specimens,  and  his  dcscri|>tlvo  notes  and 
careful  analytical  drawings  from  the  living  iilants.  — 
(J'ourn.  Linn.  une.  Lund.,  Feb.,  IS83.)     s.  w.       (670 

zoOlooy. 

HoUoaka. 

Disease  in  oysters.  —  A  new  disease  has  recently 
appeared  in  the  lUppahannm'k  oysters,  called,  locally, 
'the  black  spot."  A  siuali  black  -spot,  impercepti- 
ble to  a  careless  observer,  appears  upon  the  oyster. 
and  shortly  afterwani  death  cnsuns.  All  around  the 
spot  the  nieAt  is  good;  but  this,  when  bitten  iuto, 
proves  bitter  and  nauseous.  It  is  considered  the 
most  serious  of  Iheafllictions  to  which  the  mollusk  is 
subject. —  (f/y/>«Ofi'«  .SeaicorfJ,  March  15.)     w.  H.  D. 

(671 

Venus  mercenaria  in  Britain.  —  It  appears  from 
a  note  by  Mr.  F.  P.  Marrat,  that  Venus  raen-enaria 
L.,  our  round  clam  or  qinihaug,  h.is  l>ccome  natural- 
ized in  British  waters.  In  iStIO,  Capt.  I.  II.  Morti- 
mer intro^liiced  this  sbell-lish  into  England,  where 
specimens  were  put  Into  the  sea  at  Souihport,  at  the 
mouth  of  the  Slersey,  and  at  Crosby,  on  the  Lanca- 
shire coast.  It  is  believed  that  an  American.  .Mr.  IL 
D.  Brandcth,  doing  business  at  Liverpool,  and  resid- 
ing at  llillire  Island,  near  the  mouth  of  the  Dee,  de- 
|)oslted  both  this  species  and  the  American  oyster  In 
the  waters  adjacent  to  the  inland,  four  or  flvu  year* 
ago.  At  all  events,  large  numbers  of  the  shells  of  the 
Venus  have  recently  been  found  by  collectors,  cast 
up  on  the  shores  near  Hilbre  I-land  in  .such  a  man- 
ner as  to  Indicate  that  this  s|H!cies  has  become  fullT 
acclimatized  there. — w.  u.  o.  [672 

Isasots, 
Innervation  of  the  respiratory  mechanism  in 
insects.  —  Dr.  O.  Langendorif  denies  Uonhon's  state- 
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ment  that  resi)inilory  movements  In  Insects  cease 
■ait^r  decapitation.  Experiments  on  humble-bees, 
sps,  i:ock-cliafers,  and  dragon-flies,  sliow  that  these 
ftovemerits  continue  in  the  abdomen  after  removal 
of  the  head,  and  even  of  the  thorax.  Indeed,  in  some 
cases,  sections  of  the  abdomen  of  a  dragoii-tly,  as 
"  aall  as  one  ring  and  a  half,  continued  the  rhylhnii- 
tl  respiration.  It  i«  Mien-fore  evident  that  the  ncr\e- 
■eenlrc  for  respiration  is  not  in  the  head.  A  decapi- 
tated cock-cliafep  breathed  for  an  hour.  Heat  was 
found  to  increase  the  activity  of  respiration  in  muti- 
lated, as  in  healthy  Individuals.  Graphic  illustra- 
tions .ire  given  of  normal  respiration,  and  compared 
with  those  obtained  from  decapitated  specimens.  — 
U-lri-/iiB  ami(. /)Aj/s.,  18*},  80.)     E.  n.  [673 

(Kconomic  tntomologif.) 

Food  of  Carabidae  and  Coccinellidae.  —  The 
view  of  the  habits  of  the  two  principjil  predaceous 
families  of  Coleoptera,  which  is  common  among  ento- 
moloRists,  Is  largely  due  to  hasty  generalization,  based 
upon  iusufiicient  data.  Observations  of  the  food  of 
these  beetles  have  hitherto  been  left  almost  wholly 
to  chance.  Two  years  ago  Prof.  S.  A.  Forbes  and 
Mr.  F.  M.  Webster  published  the  results  of  a  series 
of  careful  investigations  of  this  subject.  This  work 
has  been  continued  by  Prof.  Forbes,  who  now  gives 
stbe  result  of  an  examination  of  the  contents  of  the 
omachs  of  175  specimens  (representing  .18  species 
ad  28  genera)  of  Caral>idae,  and  :)8  specimens  (7 
species  and  4  genera)  of  Coccinellidae.  A  great 
diversity  of  liabits  of  the  different  genera  appears. 
Thus  no  trace  of  vegetable  food  was  found  in  C'alo- 
soma:  In  Galerita,  from  (1%  to  12%  of  the  food  was 
vegetable;  in  PteroslicliiL'i.  1:0%  to  '^5%;  and  in  flar- 
paTus.  87%.  In  the  Carabidae  as  a  whole,  .^7%  of  the 
food  was  vegetable,  and  ail  %  insects.  In  the  Coccinel- 
lidae. 45%  w.%s  spores  of  fungi.  14%  pollen  of  grasses 
.inJ  Coraposltae,  and  35%  insects.  —  {Hull.  III.  ulnte 
lab.  nat.  hUt.,  >'o.  n,  Jan.,  1S83.)    J.  n.  c.  [674 

Pood  of  Wisconsin  birds.  —  Under  the  title 
'Economic  relations  of  Wisconsin  birds,'  Prof.  V.  FI. 
Kini;  publishes  notes  on  nearly  throe  hundred  species 
which  occur  in  that  state.  This  work  Is  of  especial 
interest  to  economic  entomologists,  as  it  contains  the 
results  of  an  examination,  by  a  very  careful  worker, 
of  the  contents  of  the  stomaclis  of  over  eighteen  hun- 
dred birds.  To  the  original  observations  are  added 
notes  from  the  publications  of  various  ornithologists; 
»o  th.1t  a  fairly  complete  rCnumi''  of  what  Is  known 
respecting  the  food  of  each  of  the  species  is  given.  — 
(  WUte.  geul.  men.,  L)    J.  H.  c.  [675 

VBBTBBBATE8 . 

Motor-nerve  endings.  —  W.  Kilhne  has  published 
two  articles  on  this  subject,  having  extended  his  ob- 
servations to  a  considerable  number  of  vertebrates. 
He  gives  descriptions  of  the  manifold  forms  of  the 
terminal  ramifications  of  the  axis-cylinder  in  various 
species.  As  the  best  method  of  bringing  this  axial- 
baitm  into  a  visible  state  while  preservin;;  it.s  natural 
form,  he  recominemls  giving  a  minimum  ilo.se  of 
curare,  and  then  sending  tetanic  electric  irritation 
through  the  nerve,  -Vfter  this  treatment,  the  motor- 
plates  can  bo  seen  with  surprising  ea.se  and  distinct- 
ness. Particularly  important  is  his  new  method  of 
isolating  the  end-plates.  Gold  preparations  are  sof- 
tened in  slightly  acidified  glycerine  until  the  muscu- 
lar fibres  can  be  pressed  apart,  which,  being  done, 
iBotate<l  terminal  plates  are  found,  showing  the  real 
arborization,  which  is  quite  iliQercut  from  the  appar- 
ent arborization  before  isolation.  The  ramifications 
are  composed  of  the  axls-eyllnder,  and  a  sheath  of 


substance  to  which  ICuhne  gives  the  not  very  suitable 
name  of  stroma,  and  wliicli  separate!,  the  axis-cylinder 
from  the  fundamental  substatKe  of  the  motor-plate. 
\  fuller  noliei'  will  be  given  upon  the  apiiearancc  of 
the  definite  memoir,  with  the  promised  illustrationB. 
—  {Vrrh.  mUarlt.-med.  ver.  Iliidclh..  ill.  97,  212.) 
c.  ».  M.  (676 

Nerve-endings  in  mascles.  —  The  terminal  rami- 
flcatinns  in  Rana  are  fonned,  according  to  Trinchese, 
of  little  dinks,  placed  at  more  or  less  reguKir  distances 
from  one  another,  being  separated  by  a  homogeneoiLS 
intermediate  substance.  From  these  ( Kiiline's)  rami- 
fications, on  the  side  towards  the  muscles,  run  out  nu- 
merous very  fine  filaments.  The  'longitudinal  striae" 
(fibrillae?)  of  the  muscle  have  a  similar  structure  to 
that  of  the  axU-<^ylinder,  lieing  formed  of  disks  united 
by  clear  intermediate  substance;  and  the  disk*  are 
united  by  lalrral  filaments  with  one  atiother.  In  tlie 
intercostal  muscles  of  the  boaconstriclor  the  motor- 
plates  are  often  subdiviiieil  into  live  or  six  imrta,  ly- 
ing asunder,  though  connected  bv  filament*.  —  {Att. 
acend.  lincei,  1.S.S2,  8.3.)    c.  s.  M.  "  [677 

Motor-centres  in  the  cerebral  cortex.  —  As  an 
appendix  loan  article  on  the  irritability  of  the  spi- 
nal cord,  -Schiff  enters  into  a  long  discui^sion  on  the 
naliu-e  of  the  so-called  "motor  centres'  in  the  gray 
matter  of  certain  convolutions  of  the  cerebral  hemi- 
spheres. The  article  is  too  long  and  too  polemical 
to  be  briefly  abstracted,  but  Is  well  worth  reading. 
Schiff  points  out,  that,  with  the  exception  of  Ferrier, 
all  exiierlmenters  (even  including  Fritsch  and  Hitzig) 
have  given  up  the  belief  that  the  Irritable  areas  are 
the  motor  centres  for  voluntary  movements,  and 
account  for  the  phenomena  following  stimulation  In 
other  ways.  Schifl's  own  belief  is,  tliat  the  so-called 
motor  areas  are  but  reflex  centres,  In  which,  during 
the  normal  futtctionlng  of  the  body,  tactile  nervous 
impulses  are  reflected  to  the  true  and  deeper-lying 
motor  centrej.  — (Pflug.  archie,  xxx.  212.)     n.  N.  M. 

[678 
MammaU. 

The  domestic  animals  of  Camaxgue.  —  Col, 
Basserle  gives  some  interesting  facts  regarding  the 
domestic  animals  of  this  large,  low-lying,  and  marshy 
island,  which  is  situated  at  the  mouth  of  the  Rhone. 
The  .sheep,  of  the  l^mbouillet  breed,  are  small  and 
rough,  but  of  peaceful  disposition,  and  very  vigorous. 
Tliey  furnish  good  meat  and  wool,  which  has  long 
been  esteemed  in  France  for  Its  length  and  fineness. 
The  cattle  are  black,  small,  nen'ous,  and  very  ener- 
getic. They  live  in  the  wild  state  In  the  great  marshes 
of  the  island,  and  are  absolutely  of  no  value  to  the 
husbandmen;  nor  do  they  furnish  a  me,tns  of  enter- 
tainment, as  they  did  in  the  days  when  bull-fights 
were  not  prohibited.  The  horses,  which,  like  the 
cattle,  receive  altnost  no  care,  and  are  constrained  to 
feed  upon  the  coarse  vegetation  of  the  marshes,  and 
to  endure  great  and  sudden  changes  of  temperature 
anil  thirst,  are  small  ond  Ill-appearing,  having  mas- 
sive jaws,  and  large  and  prominent  joints  and  liga- 
ments. They  are,  nevetherless.  hardy,  energetic,  and 
subject  to  few  diseases.  In  color  they  are  light  gray. 
—  {Hull.  HOC.  ngric,  etc.,  de  la  .^arthe,  xxviii.  '>'2l.) 
F.  w.  T.  [679 

The  nature  of  elephant's  milk. — "  .\ccording  to 
the  .M'initeur  Kcientiliiiae.  the  milk  of  the  elephant 
has  a  composition  very  closely  allied  to  that  of  cow's 
milk.  The  globules  of  butter  are  large,  transparent, 
and  have  sharply  defined  contours.  The  fatty  mat- 
ter has  a  clear  yellow  color.  It  is  liquid  at  onlinary 
temperature,  and  solidifies  at  18°  C.  below  zero."  — 
(Revue  itcient,,  Jan.  13.)    r.  w.  T.  [680 
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ANTHROPOLOGY. 

American  archeology  in  Europe.  —  Dr.  Daniel 
G.  Uriiitnii  calloil  thf  altpiition  nf  tlio  Numismatic 
and  iiiiti(|unriiwi  sucifty  of  Philinli'lpliin.  on  March  1. 
to  the  follow! nu  fiicls,  with  reference  to  the  studies  of 
^AnuTicnii  prflilstorio  iiiitlquily.  The  stone  sculp- 
|nre»,  first  discuvercd  by  Dr.  Hnbel  and  described  in 
Stnith.sonian  contributions  to  knowledge,  have 
iM'cn  removed  from  Santn  Lucia  Cozumelhuiilpa,  neiir 
Gni(tein.ila,  lo  the  Koyal  museum  of  Berlin.  Prof. 
Adidph  Battiitn.  director  of  the  museum,  has  pub- 
lished adescri|>liiiii  of  them  in  a  quarto  i)f  thirty  p.^^es, 
with  three  full-pjigc  lilhoiiraphie  pistes.  Within  the 
lust  year  or  two,  Prfif.  l.enn  de  Rosny  has  visiteil 
Miuh'id,  Drcsileii,  Basle,  and  other  cities,  to  study  the 
relics  of  American  clTilization.  In  Madrid  he  identi- 
fied the  continuation  of  the  "Manuscript  Troano,' 
which  he  is  now  prepiiring  for  the  press.  Count 
Uyncinthe  de  Charencey  has  collected  into  an  octavo 
volume  of  a  hundred  and  ninety-five  pages  his  essays 
on  American  phlloloay  and  paleography.  Dr.  Hnmy 
discusses  the  cross  of  Teotihuocaii.  Tlie  Mari|uis  of 
Nadnillac  has  brouKht  out  a  volume  on  i)reliiHlorie 
America;  and  Dr.  Max  Slcfifen  gives  us  a  monognijdi 
on  the  ngricultur^'  of  the  ancient  American  civilized 
^_  poples,  —  the  Aztecs.  Mayas,  Chibchiis,  and  the  Qiii- 
"chuas.  The  full  titles  of  these  works  are  given  in  the 
paper  cited.  —  .t.  w.  i-.  [681 

The  Mexican  national  museum.  —  It  may  not 

be  known  to  all  the  readers  of  Sciknce  that  the  himl 
of  tlie  Aztecs  is  no  longer  open  lo  the  indiscriminate 
plunder  of  relic-hunters.  There  is  at  the  national 
capital  a  museum,  rich  especially  in  relics  of  ancient 
Mexican  history.  A  quarterly  report  is  issued,  called 
Aiinlex  del  muxmi  nacinnal  de  .Vej/O".  now  in  its  third 
year,  which  is  liberally  circulated  to  libraries  through- 
out the  United  .States.  Much  of  the  space  In  this 
publication  is  devoted  to  archeology  and  decipher- 
ment of  ancient  Inscriptions.  The  priitcipal  coii- 
tributors  are  J.  Siinchcz.  Gumesindo  Mcndoza,  Orozco 
y  Iterra,  and  Sr.  d.  Jcazbalccta  ami  Alfredo  (hnvero. 
Seflor  Chavero  has  for  a  long  time  been  prosecutini; 
his  studies  upon  the  ancient  Mexican  calendar;  anil 
.Seflor  MendozB  has  collected  n  large  iiimiber  of  Na- 
hua  myths,  which  he  Is  giving  to  the  world.  The 
anales  is  printed  by  Ignacio  Kscalantc,  No.  1,  B.ijos 
Ue  San  .\gustin.  Mexico.  — j.  w.  P.  [6i32 

Anthropology  of  France.  —  The  study  of  the 
natural  history  of  man  is  very  similar  to  the  science 
of  geology.  It  is  possible  to  select  a  certain  eiKxdi. — 
'ay,  the  glacial,  —  and  trace  over  all  the  earth  the  evi- 
dences of  its  extent.  We  may  seek  to  comprehend  the 
succession  of  all  the  epochs  throughout  our  planet; 
or,  selecting  a  particular  locality,  tlie  specialist  may 

tildy  minutely  the  exact  order  in  which  the  various 
Itrata  have  inanifesteil  themselves  there.  The  anthro 
ologisl  now  traces  up  the  wanderings  of  the  t'eltic 
uck,  now  seeks  to  unravel  the  mystery  of  races, 
'and  finally,  circumscribing  his  search  to  his  own  laud, 
liKliiires  how  various  stocks  of  men  have  succeeded 
one  another  In  its  iHirders.  Such  a  work  has  M. 
Gustave  Lagneau  done  for  France.  Various  tenta- 
tive etforts  were  made,  and  their  results  published  In 
current  French  scientific  journals.  Finally  his  per- 
fected labors  found  permanent  utterance  In  the  Die- 

Innnaire  encyclupi'dique  den  Bcienccn  m^dicala;  under 
the  title  Anlhropolnyte  de  la  fVnnce ;  and  this  has 
been  separately  printed  by  O.  Mitsson,  Paris.  The 
subject  Is  treated  under  two  forms:  1.  Kthnologie 
aiialytique,  on  £tude  spdciale  de  clmcune  des  races 
uyatit  coucouru  ik  la  formation  de  lu  population  de  la 
Fnuice;  2.  Ethnologic  syntbiStique,  ou  £tude  g^n^rale 


de  I'enseinble  de  la  population  de  la  France  considtfr^ 
dans  sa  complexity  ethnique.  — .».  w.  P.  [683 

The  Indian-office  report.  —  In  addition  to  the 
mere  ilelail  of  aunuilies  and  reservations,  the  report 
of  the  commissioner  of  Indian  affairs  is  becoming 
more  aud  more  useful  to  the  anthropologist.  The 
volume  for  IS&i  is.  in  this  respect,  the  most  valuable 
that  has  appeared.  The  report  proper,  filling  eighty- 
two  pages,  covers  tlie  whole  grcmiid  of  administration, 
draws  attention  to  abuses,  and  suggests  important 
reforms.  This  is  followed  by  a  hundred  and  ninety 
pages  of  finely  printed  digests  of  correspondence  with 
agents.  By  carefully  running  over  these  letter*,  one 
gets  here  and  there  some  precious  bits  of  Information 
gathered  by  witnesses  on  the  spot.  Indian  legisla- 
tion, government  liabilities,  directory  of  agencies,  the 
disbursement  of  funds,  executive  orders,  catalogues 
of  tribes  and  reservations,  —  are  all  minutely  and  lu- 
telligibly  set  forth.  The  report  on  education  includes 
school  population,  number  and  accomraodatious  of 
boarding  and  day  schools,  attendance,  cost,  native  and 
white  teachers,  results  in  the  number  who  can  read, 
and  in  the  acres  ploughed,  produce  raised,  and  slock 
owned.  The  industries  taught  in  each  boarding- 
school  are  given  in  each  case. 

Whok.  number  of  Imlliklu 250,842 

Si1i,i..l  p.ipijlnllnn  of  unclTtltsed ."M,6lS 

I'    .               ii"Ol>  for  uoclvUitcd 71 

105 

i                    tiool  BcconiraudftUoni  of  unclrlllsed    .  4,00a 

li.iy.-iliuul                            •'                "            ■•             .  {>,3»« 

Average  iiIU'lHlnnoo o,5<W 

Cosi  i.j  Kovornmi-nt  and  rcllgtotii  roelrltn    .     .    .  t.156,10S 

CoBl  uf  ('nrllflc,  llwiiptOD,  «nd  For»»l  Orove    .    .  *14I,S7« 

Number  wtio  con  read 1*,W2 

Btivhi'lf  of  com  rnl»cd ri,ii;j 

"        "    vcgftulilea  rslscd 17,200 

Kebool  pnpulailun  of  t)ve  clvlllxed  tribe*  ....  UtSI.*) 

BonrdlUK-fcchoot* 14 

r)»yKcho<il 1« 

BonrdliiK-  niid  dny-«ubool  •ccolDDiodtiUuua    .    .  11,638 

Puplli*  in  boardinij-ichoolii 1,MA 

"       "  UiiVKcbool* ...  4,60fl 

Co«l  In  lb...  Ilvi.  nutlonn tUl.UM 

••    '•  ri'llirlnun  miolctlia «J,08» 

NambiT  vrbu  mu  read OT,«0O 

A  great  variety  of  Information  respecting  population, 
inJustries,  subsistence,  vital  and  criminal  st;itistics, 
completes  the  volume.  — ,;.  w.  p.  [684 

Krao,  the  human  nondescript  at  the  'West- 
minster aquarium.  —  Her  appearance  and  mental 
condition,  and  that  of  her  father,  are  described  by  A. 
E.  Keane.  wiio  holds,  that,  should  the  statement  in 
regard  to  the  latter  prove  true,  it  would  appear  that 
a  hairy  and  Btniiglit-eyed  race,  kindred  lo  the  .\inosof 
Japan,  exists  in  Farther  India.  —  {Xalnre,  xxvil. 
240. )     F.  w.  T.  [685 

The  Wyoming  historical  society.  — Publication 
No.  4,  of  the  Wyoming  historical  and  geological  so- 
ciety, contains  an  illustrated  description  of  trie  finer 
specimens  of  Indian  earthenware  pots  in  the  society's 
collection.  The  vessels  arc  of  the  wide-moutbcd  va- 
riety, like  the  old  dinner-pots,  ami  are  equal  to  any 
of  the  same  class  found  In  the  West.  — j.  W.  P.  [686 

EGYPTOLOGY. 

Pithom  -  Succoth.  —  Tlie  explorations  at  Tell-ol- 
Mascbuta,  carried  on  under  the  direction  of  the 
eminent  Egyptologist,  Naville,  are  yielding  further 
fruit.  A  statuette  of  red  granite,  0.5  cm.  in  height, 
with  inscriptions,  contains  "  the  name  Pithom  (Pa- 
tum)  three  times  In  a  form  varied  from  that  first 
found  ;  the  name  of  the  god  Turn,  in  I'a-tum,  being 
written  ideographically." — "The  back  beai-s  a  lau- 
datory inscription,  saying  bow  well  ihla  functionary 
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discharged  his  duties,  anil  geri-ed  hU  king  Osorkon  II., 
of  the  twetity-second  dynasty,  whose  monuments  tire 
very  rare."  —  "Several  frai;ments,  with  portions  of 
the  cartouche  of  ( isorkon  II."  were  also  found,  and 
"  a  hawk  in  red  granite  more  lliau  a  nii-tre  liii;li.  bear- 
ing between  his  claws  one  of  the  carloucUes  of 
Kirnise*  IL,  the  presumed  builder  of  Plthom."  — 
{Acattenii/,  March  10.) 

One  ruin  In  Efrypt  has  been  fully  explored.  M. 
Naville,  with  sufficient  funds  at  hand,  has.  In  less 
than  two  months,  'completed  the  examination  of 
Pllliom.'  The  result  has  been  tlic  idfutiHcation  of 
the  site,  and  the  deti-rmination  of  some  geographical 
»nd  historical  problems.  Inscriptions  in  Greek  and 
Latin  prove  Pithom  to  have  been  Hero.  '  the  store- 
bouse,'   and   Herodpolis,    '  the  store-cily.'     >I.  Na- 


ville says,  "  It  was  Ruiises  II.  who  was  the  founder 
of  the  city.  He  built  the  Jtorehouse  and  the  temple, 
but  did  nut  finish  wliat  he  hail  bt-gun.  In  the  line 
of  the  Dromos  we  find  great  blocks  of  gr.inite  and 
of  a  hard  calcareous  stone,  which  had  evidently  been 
brought  there  to  make  some  large  tablets  or  statues, 
which  have  been  left  with  marks  of  the  sculptor 
only.  The  temple  was  small,  and  (tbe  city  being 
chiedy  a  storehouse  and  a  fortress)  had  no  reason 
to  have  many  works  of  art."  The  Egyptian  ex- 
ploration fund,  through  the  liberality  of  Sir  Erasmu» 
Wilson,  has  reai>ed  the  reward  of  employing  a  cool- 
headed  Egyptologist  of  the  first  rank,  and  placing 
sufficient  funds  at  his  command  to  do  his  work 
quickly  and  thoroughly,  —  {Academy,  March  17.) 
u.  o.  [687 
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Harvard  nniToraity,  Oambridge, 
The  cfiemical  laboratory.  —  During  his  journey  in 
Europe  hist  year,  the  director  added  verj'  materially 
to  the  means  both  of  instruction  and  of  research  at 
the  luboratory.  \  dynamo-electrical  machine,  with 
an  adeijuate  motor,  has  been  placed  in  the  basement 
of  the  building.  The  apparatus  re<iuired  for  investi- 
gations in  the  new  branch  of  the  science,  called  Iher- 
mo-chemistry.  has  been  procured.  Several  hundred 
valuable  specimens  have  been  added  to  the  minenil 
cabinet,  and  placed  on  exhibition  in  the  ca<es-,  and  a 
favorable  opportunity  enabled  the  director  lo  procure, 
at  small  »«sl,  several  thousand  characteristic  min- 
eral specimens  for  the  use  of  students.  It  has  been 
very  diflioult.  liitherlo,  to  procure  suitable  specimens 
in  siitBcicnt  number  and  variety  for  the  large  class  in 
mineralogy;  and  this  want  having  been  thus  supplied, 
the  laboratory  teaching  in  this  subject  will  be  made 
more  effective. 

KoMom  of  oominntiTe  Mologyi  Oambridgs,  Mus, 
The  Schar]/  collection  of  foBsilt.  —  The  most  valua- 
ble accession  received  during  the  past  year  Is  the 
collection  of  .Silurian  fossils  of  Bohemia,  brought  to- 
gether by  the  late  J.  M.  von  ischary,  which  has  been 
purchased  from  his  heirs.  This  collection  is  of  the 
greatest  value  to  American  paleontologists,  as  It  will 
give  them  the  means  of  comparing  the  types  of  the 
great  collections  which  have  formed  the  basis  of  the 
works  of  liarrande  and  of  flail.  Some  idea  of  the  mag- 
nitude of  this  collection  may  be  formed  from  the  fact 
that  It  contjiins  over  a  hundred  thousand  specimens. 
Of  these,  probably  two-thirds  of  the  collection  —  no 
less  than  I,2.?l  species,  representing  1.^7  genera  —  are 
identified. 

The  .Scliary  collection,  taken  in  connection  with 
those  brought  together  from  American  localities,  now 
makes  the  museum  collection  of  paleozoic  fossil  in- 
vertebrates one  of  the  finest  in  existence. 

Psabody  mtueam  of  Ajnerican  aioboology,  Cambridge,  Mais, 

ShrUheapn  on  the  coost  of  Maine. — The  materia] 
obtained  during  last  summer's  explorations  of  shell- 
heaps  on  the  Damariscolta  River  and  Muscongus 
Sound,  Is  of  special  interest.  At  the  heap  on  Keene's 
Point,  considerable  pottery  was  found,  and  an  unusual 
number  of  stone  implements.  In  addition  to  the 
ordinary  implements  made  of  bone,  a  harpoon-point 


was  obtained,  having  two  barbs  and  a  perforation, 
showing  that  it  was  uttacheil  to  a  shaft  by  a  string. 
In  another  heap,  on  Hodgdon's  Island,  Mr.  Gamage 
found  a  similar  perforated  [loiiit  with  a  single  barb. 
These  are  believed  to  be  the  first  six-cimens  of  this 
character  from  the  Atlantic  shellheaps;  and  ihey  areof 
special  interest,  from  their  close  resemblance  to  points 
from  the  North- western  Coast.  Most  of  the  stone 
implements  were  rudely  chipped  forms;  but  one 
polished  stone  celt  was  found  at  some  depth  in  the 
heap  at  Keene's  Point.  This  deposit  consists  princi- 
pally of  clam-shells;  although  the  valves  of  oysters, 
iguahaugs,  and  scallops,  were  found,  as  well  as  the 
shells  of  Buccinum  and  Natica.  Many  broken  bones 
of  animals  were  abundant.  The  most  common  were 
those  of  the  ileer,  moose,  and  bear;  but  those  of  the 
fox,  ottei*.  skunk,  beaver,  seal,  and  several  other  spe- 
cies of  mammals,  arc  noted;  also  the  bones  of  several 
species  of  l.irge  birds,  tho.se  of  a  turtle,  and  several 
species  of  fishes,  as  the  codfish,  flounder,  devil-fish, 
and  sturgeon.  Human  bones  were  obtained  from  a 
ahellheap  on  Fort  Island;  and  portions  of  a  human 
skeleton  dug  out  of  the  great  oysl«r-heap  at  New- 
castle were  secured.  A  spear-point  of  bone  was  found 
by  Mr.  Phelps,  about  one  foot  below  the  surface,  in  the 
Keene's  Point  heap;  and  above  it,  just  under  the  sod, 
he  found  an  iron  point  of  nearly  the  same  size  and 
shape,  whicli  was  probably  made  out  of  a  piece  of 
hoop  iron  in  imitation  of  the  earlier  bone  implements. 
An  iron  spear  and  an  iron  axe  of  very  old  form  were 
also  found  in  tbe  shells  near  the  surface  of  the 
deposit,  which,  with  a  small  clay  pipe  of  a  kind  made 
in  England  about  the  middle  of  the  seventeenth  cen- 
tury, found  also  by  Mr.  Phelps  ten  Inches  deep  in  the 
shells,  show  that  this  particular  deposit  was  added  to 
by  the  Indians  after  contact  with  the  whites,  though 
there  can  be  no  doubt  that  it  was  commenced  long 
before  that  time. 

Btats  anivanity  of  Eaaau,  Lawnnn. 

■"  Weather  report  for  March.  —  The  temperatore, 
rainfall,  cloudiness,  and  wind-velocity  were  below 
the  March  averages.  An  occurrence  unprecedented 
in  Kansas  was  the  continuous  cloudiness  of  the  last 
eight  days  of  the  month,  during  seven  of  which  the 
wind  did  not  change  from  a  north-east  direction. 

Mean  temperature,  40.1»<:i°,  which  is  0.1K.)°  below  the 
average  March  temperature  of  tbe  fifteen  preceding 
years.  The  highest  temperature  was  011°,  on  the  17th 
and  22d;  the  lowest  was  1(1°,  on  the  lUth;  monthly 
range,  oii°:  mean  temperature  at  7  a.m.,  :U.84°;  at 
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2  P.M.,  48  64°;  at  «  p.n,  40.08°.    The  mercury  fell 
below  Uio  freezing-point  on  thirteen  days. 

The  first  blossoms  of  th«  while  maple  (Acer  ilasy- 
carpumj  were  observed  on  the  Isl;  of  the  white  elm 
(Dlmug  Americanus),  oti  the  Slh;  and  of  the  doi;- 
tooth  violet  (Erytlironium  albiduno),  on  the  23<1; 
these  dates  beins;  lonsidorably  later  than  usual. 

Rainfall,  includini:  lueKed  snow,  1.28  inches,  which 
i»  O.ldl  incli  below  tlje  .Marcli  average.  Kain  or  snow, 
or  both,  fell  on  eight  day«,  on  one  of  whirh  the  amount 
was  too  small  for  measurement.  The  snow  was  at 
no  time  more  than  sufficient  to  whiten  thf  ground. 
There  was  one  thunder-sliower.  The  entire  rainfall 
for  the  three  months  of  1hs;(  now  completed  has  been 
4.32  Inohes.  whicli  is  0.:!i)  incli  below  the  average  for 
the  finme  period  in  the  past  fifteen  years. 

Mean  cloudiness,  48.92  %  of  the  sky,  the  month  be- 
ing O.lKj  %  clearer  than  usual.  Number  of  clear  days 
(le.ss  than  one-third  cloudy).  l:i;  entirely  clear.  4; 
half-elear  (from  one  to  two  thirds  cloudy),  8:  cloudy 
(more  than  two-thirds),  10;  entirely  cloudy,  8:  mean 
cloudiuriB  :il  7  .v.M.,  40.0,1  %;  at  2  P.M.,  MM  %;  at 
9  P. SI.,  il.mj,. 

VVlml:  N'.E.,  .'lO  times;  N.VV.,  24  times:  .S.W.,  23 
times;  S.E.,  7  times;  N.,  4  times;  W.,  it  times;  E., 
once;  S.,  once.  The  entire  distance  travelled  by  the 
Mriud  was  12,080  miles,  which  Is  2,723  below"  the 
March  averas^e.  This  gives  a  mean  daily  velocity  of 
380.(1«  mili'sT  and  a  mean  hourly  velocity  of  lii.24 
miles.  The  highest  velocity  was  50  miles  an  hour, 
on  the  18th, 

Mean  height  of  barometer,  29,164  inches;  at  7  A.M., 
20.181  inches;  at  2  p.m.,  20.147  inches;  at  0  p.m., 
29.11(4  inches;  maximum,  29.774  inches,  on  the  Md; 
minimum,  28.0:10  inches,  on  the  18tb ;  range,  1,144 
inches. 

Relative  humidity:  mean  for  month,  6.5.0;  at  7 
A.M.,  75.4;  at  2  p.m.,  40.4;  at  9  p.m.,  72.0:  greatest, 
100,  on  the  24th;  least,  21,  on  the  Hth.  T)iere  was 
no  fog. 


NOTES  AND  NEWS. 

—  It  will  be  remembered  that  the  great  comet  of 
1882  Wiis  first  noticed  by  railroad  employees  in  the 
Argentine  Hepublic,  and  that  Dr.  Gould's  attention 
was  called  lo  it  as  seen  Sept.  6.  On  Sept.  7  it  was 
seen  at  the  Cape  of  (iood  Hope  and  in  Australia; 
and  on  the  llth,  Cruls  saw  it  at  Rio,  and  cabled  its 
discovery.  Finally,  A.  .\.  Common  of  London  an- 
uouiice<l  its  discovery  in  England  on  Sept.  17. 

By  the  conrtesy  of  Prof.  E.  C.  Piclterlng  of  Har- 
vard college  observatory,  we  are  allowed  to  publish 
the  following  translation  of  a  letter  from  the  director 
llie  observatory  at  Chapultepec  to  the  secretary  of 

ftte  and  interior  of  Mexico,  which  sliows  that  the 
"comet  was  seen  in  Mexico  on  Sept.  14. 

I  httvo  iIk*  honor  to  communlontc  to  you,  that  lhl«  day,  betwc«ti 

*e  aud  >lx  III  the  momInK,  tberr  ha>  bmn  ubinmid  at  thl>  ob- 

»v«iory,  by  Kelipc  V'nllo,  ■  conivl  which  wm  •con  yMlerday 

by  KmncUixi  Toro,  itn  employe  of  Iho  contral  metaorologtcal 

tlaUon. 

The  dBta  which  Br.  Vnlli;  hiu  boeii  ublu  to  collect  arc  th« 
followliis.  the  npiirollnlitc  pimlUon  of  the  comet  wa«  lOli.  30». 
rlKht  luoemloii,  ami  l*  14'  dMlhiatloii  •outh,  placing  It,  con»e- 
queiitly,  In  ilic  cointellnilon  rieilJiiin  fraiilBc.  a  Mule  below  und 
about  half  way  between  «  Ilydrae  and  «  Lrf'ooli  (Kegulna),  with 
which  aur*  It  forma  n  Dearly  rlKhl-ongled  trlanirle.    lU  nucloiu 


appoani  oa  a  atar  of  the  aeoond  rao^ltiide,  having  a  atrony 
reaeinblnnee  to  Mara,  both  on  nceount  of  ll«  red  color  and  lt« 
brilliancy.  The  itiicleua  la  aepiirtiled  eitUrely  from  the  coma, 
both  Ihla  and  the  tall  having  a  trnnapnrent  yellow  color.  The 
tall  la  .^*  lo  A'  In  length.  The  breadth  of  the  coma  la  about  I'  .V, 
and,  of  the  nucleua,  about  40".  The  toll  boa  ahorply  dcdned 
e<lg«a,  and  la  atrmlgbt  at  Ita  origin,  but  appeara  In  bond  furlbar 
on,  with  the  convex  aide  lowarda  the  suulth.  The  eoiDct  appoara 
on  the  horlion  al  5h.  I3iii.,  nnd  can  be  aeeu  by  the  nake<l  eye  up 
to  6h.  40m.;  that  la,  eight  mlnulea  before  aunrlac;  but  with  the 
teleacope  of  our  altaxlmiith  Inatrumenl,  ualug  a  inagnlf)'ing 
power  of  thirty. nine  dlametera.  It  can  he  aeen  even  tlflacn  mUi- 
utea  after  the  ann  la  up. 

I  aholl  give  you  Intortoatlon  In  regard  to  our  future  obaorva- 
tlona. 

CliapulWiMc,  Sain.  U.  \WL 

—  The  Philosophical  society  of  Washington,  at  Its 
meeting  March  24,  listened  to  an  account,  by  I'rof. 
J.  R.  Eastman,  of  the  methods  and  success  of  the 
Florida  expedition  for  ob«ervation  of  the  transit  of 
Venus,  and  to  an  historical  .ind  critical  review,  by  Pro- 
fessor Cleveland  Abbe,  of  methods  of  deleriuiiiing  the 
temperature  of  the  air.  A  commnnlcation  from  Pro- 
fessor Cliarles  E.  Munroe  descrilwd  a  method  of 
ascertaining  the  specific  gravity  of  solids  by  meaus 
of  the  hydrometer. 

—  A  mathematical  section  of  the  Philosophical  so- 
ciety of  Washington  has  been  formed.  \l  the  meet- 
ing held  March  29,  Professor  Asaph  Uall  was  elected 
chairman  for  the  year  188.1,  and  Mr.  Henry  Far(|uhar 
secreUiry.  Mr.  .\lex.  .S.  Christie  read  a  pai-ier  on  '  A 
quasi  general  differentiation,'  which  was  .disciiMed 
by  Messrs.  C.  H.  Kummell  and  E.  B.  Elliott. 

—  Mr.  Albert  E.  Menke  has  been  elected  to  the  pro- 
fessorship of  agriculture  and  agricultural  chemistry 
in  the  Kentucky  state  college. 

—  The  Ohio  weather  bureau  has  decided  on  a  set 
of  signals  which  will  be  displayed  on  the  sides  of  the 
baggage-cars  of  moving  trains.  A  red  sun  will  indi- 
cate higher  temperature ;  star,  stationary;  and  moon, 
lower,  A  blue  sun,  general  rain  or  snow;  star,  local 
rain  or  snow ;  and  moon,  clear  or  fair  weather.  These 
signals  will  be  placed,  one  above  the  other,  on  a  white 
ground,  and  will  be  as  large  as  the  space  will  allow. 
It  is  believed  that  they  can  be  distinguished  at  a  con- 
siderable distance. 

—  The  Boston  society  of  natural  history  has  just  is- 
sued a  list  of  Its  officers  and  members,  —  the  first  that 
has  been  printed  for  fifteen  years.  It  shows  that  Its 
resident  meral)ership  has  fallen  in  that  period  from 
492  lo  422.  Women  have  been  admitted  to  member- 
ship, and  a  new  class  added  of  associ.ile  members, 
through  which  all  must  p.-is8  on  their  way  to  corporate 
membership.  In  the  same  way  Its  list  of  honorary 
members  has  fallen  from  .11  to  20,  and  of  its  corre- 
sponding members  from  228  to  100.  The  latter  lists 
have  clearly  been  strengthened  by  the  decrease. 

—  A  treatise  on  projections  by  Dr.  Thomas  Craig 
has  been  published  by  the  U.  S.  coast  and  geodetic 
survey  In  a  quarto  volume  of  247  pages. 
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—  circulars  have  been  issiu-d  l>y  the  OtrniHii-Aus- 
Iriftii  alpine  union,  calling  for  contribulions  in  uiil  nf 
Ui"  sufferers  from  tlio  fliMxls  in  Tyrol  nnrt  Ciirintliia 
last  year.  In  answer  to  the  first,  nearly  40,(X)0  florins 
were  received.  Details  of  the  il.tmage  caused  by  tlie 
flomls  are  reported  by  the  several  sections  of  the  soci- 
ety. 

—  The  highest  nieleorologioal  observatory  In  the 
British  Knipire  has  just  been  organized  on  thr  y;ov- 
emment  cinchona  plantations  In  Jamaica.  The 
mean  annual  rainfall  at  this  particular  spot  and  ele- 
vation (4,000  feet)  is  given  as  13U  inches,  and  the 
menu  annual  tempcraturp  as  W°  F.  The  recoil  of 
observations  nill  be  published  iu  the  Jamaica  gazette. 

—  Buffalo  supports  a  second  scientific  society  in  the 
Natnralisl's  fleld-club,  the  first  (double)  number  of 
whose  Bulletin  ia  recently  issued.  Six  numbers  a 
year  are  promised;  and  if  this  youthful  company  of 
fifty  persons,  half  of  either  sex,  succeeds  in  filling 
them  with  as  good  material  in  local  natural  history 
•s  is  furnished  here,  we  would  wish  llieni  all  8ucce.<«s, 

—  J.  'niomsou  arrived  at  Zanzibar  Jan.  2St,  and 
hopes  to  complete  his  jireparatlons  for  a  two-years' 
trip  inland  by  March  2.  FIc  found  difiiculty  in  secur- 
iag  porters,  as  Fischer  had  taken  the  best  men;  but 
he  secured  Monya  Sera,  who  had  charge  of  Stanley's 
party. 

—  M.  Thouar,  a  French  explorer,  reports  his  arrival 
at  Medellin  (Antioquia,  Colombia)  in  December  last. 
He  goes  to  Bogota  and  Quito,  and,  after  a  short  rest 
in  these  cities,  will  follow  the  Andes  along  to  Chu- 
qalzaca  (Sucre),  at  the  head  of  the  Pilcomayo. 

—  Dillon,  French  consul  at  Tientsin,  undertook  a 
journey  into  Mantchuria  last  January. 

—  The  first  two  miles  of  railroad  on  the  upper  Sen- 
egal, constructed  by  the  French,  were  opened  Dec.  19, 
1882,  the  natives  running  and  shouting  after  the  train 
M  long  as  they  could  follow  it.  Col.  Berguis-Des- 
hordes  has  gone  on  to  Bamaku,  on  the  Niger,  where  he 
arrived  Feb.  1.  On  Jan.  10,  lie  burned  Daba,  whose 
chief  offered  the  only  resistance  he  met  on  the  way. 

—  A  new  Italian  expedition,  under  Bianchi,  will  go 
into  the  Interior  of  Abyssinia  with  presents  to  the 
king,  in  hopes  of  obtaining  the  papers  and  collections 
left  there  by  the  deceased  traveller,  Antinori.  An  at- 
tempt will  also  be  made  to  open  a  road  from  Assab  to 
the  mountains. 

—  The  section  of  the  Meuse  of  the  SocKt^  de  geo- 
graphic de  Test  (France)  will  open  a  geographic  and 
ethnographic  exhibition  at  Bar-le-Duc,  Aug.  20  to 
Sept.  20,  1883.  Besides  maps  and  collections  from 
foreign  countries,  the  exhibit  is  to  contain  special 
•tndies  of  the  geography  of  the  Meusc ;  and  prizes  are 
offered  for  the  best  monographic  descriptions  of  the 
aevoral  communes. 

—  The  Michigan  mutual  life-insurance  company 
baa  published  a  report  on  the  mortuary  experience  of 
the  company  from  its  organization  to  Jan.  1,  1S82. 


Thi'  metlioils  i-niplnyed  in  making  their  experionce- 
Inbles  is  dxscribed  in  detail  by  the  actuary,  Mr.  M. 
W.  Harrington.  It  should  be  noticed,  however,  that 
the  results  make  a  very  favorable  showing  for  the 
company,  iwssibly  due  to  its  comparative  youth. 

—  A.  Peiick's  *  Vergletscherung  der  deutschen  al- 
pen '  is  carefully  reviewed  by  K.  v.  Rlchthofen  ( Verh. 
erdk.  lierl.,  \SS2.  .'.aS-iTT ). 

—  J.  E.  Slierrill  of  the  Normal  publishing  house, 
Dauvilie,  lud.,  has  in  press,  for  immediate  issue, 
'Scientific  orthography  and  orthoepy,'  by  Professor 
Isaac  W.  riinger.  Normal  scliool,  Charleston,  W.  V'a. 

—  The  Russian  department  of  public  works  will 
this  year  begin  the  construction  of  a  canal  between 
branches  of  the  Obi  and  Yenlssel,  which  will,  when 
completed,  give  water  communication  from  Tumeri, 
near  the  Ural  Mountains,  to  Klakta,  beyond  Baikal, 
on  the  Chinese  frontier,  a  distance  of  more  than 
1,500  miles  in  a  direct  line.  Navigation  on  part  of 
this  route  lasts  only  four  months. 

—  The  Societh  gcograflca  itallana  has  lately  issued 
a  volume  of  notices  and  procefnliugs  (notizie  e  rendi- 
eonti)  of  the  third  international  geographical  congress, 
held  at  Venice  in  September,  1881.  A  considerable 
number  of  pages  is  occupied  with  formal  addresses, 
lists  of  members,  awards,  and  other  statistical  mat- 
ters. The  reports  on  certain  questions  presented  to  the 
congress  include  material  of  more  permanent  interest. 
Among  these  may  be  mentioned  that  of  A.  Ferrero, 
recommending  the  measurement  of  southern  merid- 
ian arcs  in  Australia  and  the  Argentine  Republic; 
Schlaparelli's  report  on  local  deflections  of  gravity, 
causing  differences  between  astronomical  and  geo- 
detic latitudes,  in  one  case,  near  the  Alps,  between 
Andiate  and  Slondovi,  amounting  to  47' ,  or  one  per 
cent  of  the  total  amplitude  (singularly  enough,  the 
.Apennines,  in  some  cases,  cause  the  g(>odetic  to 
exceed  the  astronomical  latitude);  the  successful 
application  of  photography  to  topographic  work,  by 
Paganini;  Magnaghi's  bydrographic  report.,  recog- 
nizing the  superiority  of  wire-sounding  apparatus, 
and  including  a  classified  list  of  coasts  sufficiently  or 
imperfectly  surveyed;  Uzielli's  recommendation  of 
careful  measurements  to  determine  horizontal  or  ver- 
tical changes  in  the  relative  position  of  certain  points 
on  the  land,  the  causes  of  such  change  being  found  in 
variations  of  internal  and  external  pressures  in  the 
earth,  in  contraction  of  the  globe  from  cooling,  in  the 
daily  and  yearly  oscillations  from  $olar  heat,  shown 
by  Flantamour  and  Hirsch,  in  change  of  composition 
and  density  of  rocks,  and  in  the  underground  effects 
of  water.  Polar  meteorology,  ethnography,  commer- 
cial and  historic  geography,  are  also  considered.  In 
the  geographic  exhibition,  Italy  naturally  fille<l  the 
greatest  space;  France,  Russia,  and  Germany  follow- 
ing it.  The  objects  exhibited  numbered  7,042,  exceed- 
ing those  of  the  Paris  geographic  exhibition  of  1875 
by  40  per  cent. 
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The  procecdinga  of  lUe  seveml  sectional  meetings 
contain  discussions  on  numerous  topics:  such  as, 
£g}-ptl.-in  climate,  Abbat«  and  Mahmoud  Beys  con- 
tending tJint  there  were  no  sii^ns  of  Its  having  changed 
within  the  past  twelve  centuries:  tlie  formation  of 
coral-reofs  by  other  means  than  subsidence,  ns  sug- 
gest«d  by  St'niper  and  Murray,  and  here  maintained 
by  Rein  and  Fischer;  the  definition  and  limitation 
of  scientific  geography  to  the  study  of  the  form  of  the 
eoi'tb's  surface,  including  the  manifestations  and  re- 
ciprocal relations  of  organic  forms,  with  the  aid,  where 
necessary,  of  other  sciences,  its  distinguishing  charac- 
teristics being  the  study  of  position  and  distribution; 
the  advisability  of  representing  mountain  relief  and 
oceanic  depression  in  school-atlases  by  contour-lines 
and  shades  of  color  rather  than  by  hachures;  the 
exploration  of  the  Mediterranean  by  Mngna^hi  and 
Giglioii,  on  the  '  Washington,'  in  1881,  their  re- 
salts  about  Sicily  and  Sardinia  showing  a  greater 
variety  in  the  bottom  fauna  than  had  been  previously 
found,  and  an  almost  uniform  temperature  of  13.&°  to 
1.3°  C.  at  all  d.-pths  from  800  to  3,H34  metres.  Three 
maps  are  published  in  this  voiiune.  One  shows  the 
position  of  meridian  arcs,  measured  up  to  1806,  for 
geodetic  purposes  (the  arc  in  southern  Africa  seems 
accidentally  omitted).  Another  gives  the  primary 
triangulation  of  Europe,  showing  a  wonderful  network 
of  accurately  determined  lines.  This,  taken  with  the 
maps  given  in  our  coast-survey  reports,  and  the  map 
of  Indian  triangulation,  reproduced  In  Markham's 
'  Indian  .nurvoys,'  will  show  about  all  that  has  yet 
been  accomplished  in  tliis  direction.  A  third  plate 
shows  the  route  of  the  '  Washington '  in  ISSl.  A  sec- 
ond volume  of  acts  and  communications  is  promised, 
in  which  mora  extended  and  v.iluable  reports  of 
scientific  papers  will  be  published. 

—  American  entomologists  will  regret  to  learn  the 
sudden  death  of  Prof.  P.  C.  Zeller,  by  heart-disease, 
at  his  residence  In  Qriinhof,  near  Stettin,  Prussia, 
on  the  27th  of  March.  lie  has  been  known  for 
many  decades  for  his  excellent  systematic  work 
on  Lepidoptera,  especinlly  ttie  lower  groups,  .ind  of 
late  years  has  contributed  memoirs  of  importance 
on  American  forms.  Be  died  at  the  age  of  seventy- 
five,  and  was  actively  engaged  in  his  favorite  studies 
to  the  last. 
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FRIDAY,  APRIL  27,   1883, 


NATIONAL  ACADEMY  OF  SCIENCES. 

Tde  annual  mocting  of  this  bcxly  was  held 
in  Wnshington  iluring  the  last  week,  with  an 
attenilanw  of  forty  members.  Scientific  ses- 
Bions  were  held  on  Tuesday,  Wednesda)',  and 
Friday,  in  the  large  lecliire-room  of  the  Na- 
tional museum,  aud  business  sessions  on  every 
day  of  the  meeting.  A  list  of  the  papers 
read  ap[)ears  elsewhere  in  this  isenc. 

Twpuly-fonr  foreign  assocwtes  were  elected, 
H8  follows,  —  AMnmomers :  Professor  Otto  von 
Slnive  of  the  imiMM'ial  observatory  at  I'ulkova, 
Russia:  Prof.  .J.  C.  Adams  of  Cambridge, 
Eng.  ;  IVof.  A.  Aiiwers,  director  of  the  obser- 
vatory at  Berlin  ;  and  Prof.  Theo.  von  Oi>pol- 
«er,  director  of  the  observatory  at  Vienna. 
Mathematicians :  Professor  Arthur  Cayley  of 
the  university  of  Cambridge,  Eng. :  Prof.  J. 
J.  iSylvcster  of  the  Johns  Hopkins  university. 
Baltimore ;  and  Prof.  E.  Bertrand  of  Paris. 
Physicists:  Prof.  R.  Clausius  of  the  university 
of  Bonn;  Baron  II.  von  Ilolmholtz,  professor 
in  the  imiversity  of  Berlin ;  Professor  Robert 
Kirehoff  of  the  university  of  Berlin  ;  I*rof. 
CJ.  O.  Stokes  of  the  university  of  C.imbridgc, 
Eng. ;  and  .Sin  William  Thomson,  professor  in 
the  university  of  Glasgow.  Chtmiats:  Prof. 
J.  B.  Dumas,  secretary  of  the  academy  of  sei- 
ences,  Paris;  and  Profs.  M.  Berthelot,  Bous- 
Biugnult,  Chevreul,  and  Wiirla,  all  of  Paris. 
Oeohglit :  Fri'iherr  von  Richthofcn,  professor 
in  the  university  of  Bonn,  and  president  of  the 
Gorman  geographical  society.  Botaniats:  Sir 
J.  I).  Hooker,  director  of  the  botanical  gardens 
at  Kew,  Eng.  ;  Prof.  A.  de  CandoUc  of  Geneva. 
Biolor/ists:  L.  Pasteur  of  Paris;  Prof.  T.  H. 
Huxley  of  London  ;  Prof.  R.  von  Virchow  of 
the  university  of  Berlin  ;  A.  von  Kolliker,  pro- 
fessor of  anatomy  in  the  university  of  Wiirz- 
bnrg.  Pnjfessor  Slruve,  one  of  the  newly  elect- 
ed foreign  associates,  who  is  on  n  visit  to  this 
countr}-,  was  a  regular  attendant  at  the  scien- 
tific sessions  of  the  academy,  and  rend  a  paper. 

Iq  consequence  of  the  death  of  Professor 
W.  B.  Rogers,  the  jjresident.  it  beciime  ne- 
cessary to  elect    his    suceessor.     On  the  'Irst 

tta.  II.  — 18U. 


ballot,  Professor  Wolcott  Gibbs  of  Cambridge, 
one  of  the  founders  of  the  academy,  was 
elected.  He,  however,  tlrral}'  declined  the 
honor,  from  a  feeling,  as  he  s.iid,  that  ho  could 
not  give  the  time  necessary  to  the  work.  The 
academy  reluctantly  ac(|uiesced  in  the  decision 
of  Professor  Gibbs.  and  proceeded  to  a  second 
ballot,  when  Professoi'  O.  C.  Marsh  of  New 
Haven,  the  acting  president,  was  elected  by  n 
handsome  majority.  The  newly  elected  pre»- 
ident  will  hold  office  for  six  years. 

The  firat  act  of  the  new  president  was  to 
announce  that  he  had  received  from  Mrs.  Mary 
A.  Draper,  widow  of  Profes.sor  Henry  Draper, 
the  sum  of  six  thousand  dollars,  accompanied 
by  a  deed  of  trust  which  fully  specified  the 
objects  she  had  in  view.  He  called  upon  Pro- 
fessor Barker  to  explain  the  nature  of  the  trust 
to  the  academy.  Professor  Barker  first  made 
some  appropriate  remarks,  recalling  Professor 
Draper's  interest  in  the  academj-,  and  then 
reail  the  deed,  the  substance  of  which  is  ns 
follows :  the  income  of  the  trust  is  to  be  used 
"  for  the  purpose  of  striking  a  gold  medal, 
which  shall  be  called  the  '  Henry  Draper  medal,' 
shall  be  of  the  value  of  two  hundred  dollars," 
and  shall  be  awarded  from  time  to  time,  but  not 
oflcner  than  once  in  two  years,  as  a  premium, 
to  any  person  in  the  United  States  or  elsewhere  • 
who  shall  make  an  original  investigation  in 
astronomical  physics,  the  results  of  which  shall 
be  deemed  by  the  academy  of  sufficient  impor- 
tance and  benefit  to  science  to  merit  such  rec- 
ognition. If  at  any  time  the  income  of  the 
fund  shall  exceed  the  amount  necessary  for 
the  striking  of  the  medal,  the  surplus  may 
be  used  in  aid  of  investigations  and  work  in 
astronomical  i)hysics,  to  be  made  aud  carried 
on  by  a  citizeu  of  the  United  States. 

The  president  appointe<l  Messrs.  G.  F. 
Barker,  W.  Gibbs,  S.  Newcorab,  A.  W. 
Wright,  and  C.  A.  Young,  as  a  committee  to 
have  charge  of  the  fund,  to  make  rules  to  gov- 
ern the  award  of  the  med.il,  aud  to  suggest  to 
the  academy  for  approval  the  names  of  those 
who  may  be  considered  worthy  of  the  award. 

The  treasurer  announced,  that,  in  accordance 
with  the  will  of  the  late  I'rofessor  James  C. 
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Wntson,  the  sum  of  about,  fourteen  thoiisnnd 
dollnrs  had  heen  plnccrl  in  his  litimis.  When 
the  estntc  is  finally  cioscil,  n  furlhcr  snin  will 
be  pnid  over  to  the  acndeiti}'.  The  income  of 
the  Watson  fund  is  to  bo  used,  under  the  di- 
rection of  tiiree  trustees.  —  Messrs.  J.  E.  Ilil- 
gard,  S.  Ncncomb.  and  ,1.  II.  ('.  (.'ollin, — for 
the  puriTose  of  aiding  astronomieal  researches. 
In  accoiflancc  with  the  recommendation  of  the 
trustees,  the  academy  gTante<l  tive  liiituh'ed 
dollnrs  from  this  fund,  towards  defi-aying  the 
expenses  involved  in  oliscrvations  of  the  total 
solar  eclipse  of  Way  6,  1883. 

Later  in  the  meeting,  Professor  Simon  New- 
comb  of  Washington  was  elected  vice-pi-esi- 
dent,  and  Professor  Asapli  Hnll  of  Washing- 
ton, home  seeretarj-.  Five  new  meral)ers  were 
elected :  Professor  A.  Graham  Bell  of  Wasli- 
ington  :  Dr.  J.  S.  Billings.  U.S.A.,  of  the  U.S. 
army  medical  niusenni,  Washii}gton ;  G.  K. 
Gilbert,  of  the  U.  S.  geological  survey  ;  II.  B. 
Hill  and  C.  L.  Jackson,  professors  of  chcmis- 
tr\'  iu  llarvanl  college.  The  whole  number  of 
members  is  now  ninety-five. 

On  the  afternoon  of  Thursday  the  academy 
adjourned  to  take  part,  by  invitation,  iu  the 
ceremonies  attending  the  nnvciling  of  the  istatne 
of  Prolessor  Henry  in  the  grounds  of  the 
Smithsonian  institution.  The  time  for  these 
ceremonies  was  pnr|)osely  fi.Ncd  to  coincide 
with  that  of  the  spring  meeting  of  the  acade- 
my. Henry  was  pre-eminently  a  scientific 
man,  and.  ot  the  time  of  his  death,  president 
of  the  academy  ;  and  yet  the  members  of  the 
ncadeni}'  were  placed  far  down  the  line  in 
the  procession,  —  after  the  commissioners  of 
the  Uistricl  of  Columbia,  and  after  officers 
of  the  army  and  navy.  This  fact  must  be  re- 
garded as  evidence  of  a  lack  of  appreeialiim 
of  the  relations  existing  between  Henry  and 
the  academy,  and  of  the  true  worth  and  dignity 
of  science. 

The  exercises,  which  were  in  good  taste, 
began  with  u  short  address  by  Chief-justice 
Waite.  After  this,  at  a  signal,  the  coveting 
was  quickly  drawn  asiile.  instantly  revealing 
the  entire  statue.  Loud  aiiplause  followed, 
those  who  were  seated  rose  to  their  feet,  and 


all  hat«5  wore  removed.  The  scene  was  highly 
iini)rcs8ive  ;  and  when  the  philharmonic  society, 
accompanied  by  the  full  murine  band,  burst 
forth  with  Haydn's  gmud  ehonis.  '  The  heav- 
ens are  telling.'  the  heart  must  have  been  a 
haiilcned  one  which  did  not  experience  a  feel- 
ing of  exaltation. 

In  the  opinion  of  all.  the  statue  is  dignified 
and  pleasing,  and  vividly  calls  U)  mind  the 
lioiioicd  original.  President  Porter's  oration, 
which  was  the  principal  event  of  the  after- 
noon, was  listened  to  with  much  interest.  It 
dealt  with  the  plain  facts  of  the  life  of  Henry, 
and  was  all  that  his  best  friends  could  have 
desired. 

.\mong  the  pleasantest  social  features  of  the 
meeting  was  a  reception  given  to  the  meraljers 
of  the  academy  on  Thursday  evening  bj-  Pi-of. 
A.  Graham  Bell.  There  were  present  many 
well-known  gentlemen,  among  them.  Gen. 
Sherman,  Chief-justice  Waite,  Senator  Sher- 
man. ex-Secretary  Blaine,  and  tlie  .Tapancso, 
Swedish,  and  Belgian  ambassadors. 


THE  DECAY  OF  ROCKS  GEOLOGICALLY 
CONSIDERED.^ 

Tiir,  author,  in  this  paper,  presented  in  a  con- 
nected form  the  principal  facli  iu  the  history 
of  the  deciiv  both  of  crystalline  silicated  rocks, 
and  of  limestones  or  carbonated  rocks,  by  at- 
mospheric agencies.  Having  first  discussed 
the  chemistry  of  the  [irocess,  he  noticed  the 
production  of  s|thcroidal  masses,  or  so-called 
iiowlders  of  decomiMjsition,  by  the  decay  and 
exfoliation  of  m.assive  rocks.  He  then  pro- 
ceeded to  show  that  the  process  of  dccjiy  is 
not,  as  some  have  supposed,  «  rapid  or  a  local 
one.  dependent  on  modern  conditions  of  cli- 
mate, but  that,  on  the  contrary,  it  is  universal, 
and  of  great  antiquity,  going  back  into  very 
early  geological  periods.  These  conclusions 
were  supported  by  det-ails  of  many  observations 
among  paleozoic  stratified  and  eruptive  rocks 
in  the  St.  Lawi'cuce  valley,  as  well  as  among 
eozoic  rocks  in  the  Atlantic  belt,  as  seen  in 
Hoosac  Mountain,  in  the  .South  Mountain,  and 
iu  the  Hliu'  Kiilge.  In  w)nncctiou  with  the 
latter  he  described  the  decay,  not  only  of  the 
crystulliue  strata,  but  of  their  enclosed  masses 
of  pyritouR  ores,  and  the  attendant  phcnom- 

'  Abalrnt't  of  n  iioiiiT  rend  by  T.  Stkbiit  Hunt,  I.L.O., 
K.K.S.,  before  the  NnilofiHl  vtwivmy  of  «ctuiic4)«  al  IU  mnvtlng 
fn  Wiublniflon,  .April,  181M. 
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ona.  Tilt!  (lecny  of  the  primal  and  auroral 
striita  of  the  Apfwhu'hijin  vnlloy,  niul  llit' 
rormalioii  MiiTciii  of  d»\s  anil  <»('  iron  and 
inangaiiose  oxides,  was  also  discussed.  The 
j>re-('iirnbrian  autiquity  of  the  prooess  ofdeoay 
in  the  cozoic  rocks  of  the  Mississippi  valley, 
as  glion'n  by  Piiiui)elly  and  by  Irviii;|.  as  well 
as  similar  evidence  from  Europe,  was  noted, , 
while  the  more  recent  decomposition  seen  in 
the  anriferons  gravels  of  California  was  de- 
scribed and  explained. 

The  final  removal  of  the  covering  of  decayed 
rock  from  many  northern  regions  during  the 
drill.  |ioriiKl  was  then  considered  :  and  the  thesis 
adviini'.ed  by  ihe  speaker  in  1S7;{,  that  the  deca\ 
nf  rf)cks  '-is  an  indispensable  preliminary  to 
glacial  and  erosive  aelion.  which  remove<l  ptv- 
vionsly  sollened  materials."  was  discussed  in 
its  relations  to  bowlders,  glacial  drift,  and  the 
'contour  ol"  glaciateil  regions.  I'umpelly's  de- 
velopment ami  extension  of  this  doctrine  to 
wind-erosion  was  noticed,  and  also  the  recent 
coraparalivf  .studies  of  Keuscli  in  Norway  and 
ill  Corsica,  in  which  similar  views  are  enforced. 

The  principal  points  in  the  paper,  as  re- 
viewed at  its  close,  are  as  follows  :  — 

1 .  The  evidence  allbrded  by  recent  geologi- 
«vl  stuilieti  in  .Vmeriea  ami  elsewhere,  of  the 
universality  and  the  antiiiuity  of  the  subaerial 
dcca_\ .  both  of  crystalline  silicated  rocks  and 
of  calcareous  rocks,  and  of  its  great  extent  in 
pre-t'ambrian  times. 

2.  The  fact  that  (he  materials  resulting 
from  suc-li  ilccay  arc  preserved  in  situ,  in  regions 
where  tlicy  have  been  protected  from  demida- 
tion  liy  overlying  strata,  alike  of  (.'anibrian 
nnil  of  more  recent  jieriods ;  or,  in  the  absence 
of  these,  by  the  }>osilion  of  the  decayed  rock 
with  reference  to  denuding  agents,  a.s  in  drill- 
less  regi(jns.  or  in  places  sbellcrod  from  erosion, 
lis  within  the  .St.  Lawrence  and  Appalachian 
valleys. 

3.  Thai  this  pii)(H.'ss  of  (hn-ay,  though  cion- 
titnions  llirough  hiter  geological  ages,  has, 
under  ordinary  coniiitions,  been  insignillcant 
in  amoimt  since  the  glacial  fierioil,  for  the  rca- 
.son  that  the  time  which  has  since  elapse<l  is 
small  when  compared  with  previous  |ioriod» ; 
and  also,  probably,  on  account  of  changed  at- 
mospheric conditions  in  the  later  time. 

4.  That  this  proce9.s  of  decay  has  fnrnishe<l 
the  material,  not  only  for  the  clays,  sands,  ami 
iron  o.xides  from  the  beginning  of  paleozoic 
fime   to   the   [iresent.  Iiut  also   for  the  corre- 

3nding  rocks  of  eozoic  time,  which  have  been 

jrmed  from  th<'  older  rocks  by  the  more  or 

complete  lost*  of  proloxido   baseti.      The 

es  thus  separated  from  cr^'stalline  silicated 


rocks  have  been  the  source,  directly-  or  indi- 
rectly, of  all  limestones  and  carbonated  rocks, 
and  have,  moreover,  caused  profound  secular 
changes  in  the  composition  of  the  ocean's  water. 
The  de<'omi)<)silion  of  sul|)hurcltetl  ores  in  the 
eozoic  rocks  has  given  rise  to  oxidized  iron 
ores  in  dUh,  and  to  rich  copiXT  deposits  in  vari- 
ous geologic:vl  i)criods. 

5.  That  the  rounded  masses  of  crjstfllline 
rocks,  left  in  the  process  of  doca^",  constitute 
not  only  the  liowlder.s  of  the  drift,  but,  judging 
from  analogy,  the  similar  masses  in  conglom- 
erates of  various  ages,  going  back  to  eozoic 
times;  and  that  not  only  the  forms  of  such 
detached  masses,  but  Ihe  surface-outlines  ot 
eroded  regions  of  crystalline  rocks,  were  deter- 
mined by  the  preceiling  process  of  subaerial 
decay  of  these  rocks. 


THE  ORIGIN  OF  CROSS-VALLEYS. 
I. 

D(i.  Fk.  L()wt.  of  Prague  contributes  an  in- 
teresting article  on  Die  Entslehuiig  der  Durch- 
bruchslhiUer  to  a-  recent  number  of  Peter- 
viaiin'a  mittheilungen  (1S82,  105— IK!),  and 
comes  to  the  conclusion  that  transverse  vallej-s 
or  water-gaps  are  never  formed  by  the  per- 
severing action  of  an  antecedent  or  pre-exist- 
ing river  on  a  slowly  rising  mountain  fold  or 
fault.  "  Erosion  can,  under  no  circumstnuces. 
keep  pace  with  mountain  folding"  (409). 
Cross- valleys  are  then  accounted  for  in  two 
other  ways.  —  first,  occasionally  b}-  erosion  at 
the  outlet  or  |)oint  of  overflow  of  the  lake 
formed  behind  the  rising  mountain  barrier ; 
second,  and  so  frequently  as  to  constitute  the 
general  method,  by  backward  erosion  at  the 
head  of  a  lateral  valley,  which  finally  cuts 
through  the  ridge  separating  two  longitudinal 
valhiys.  and  allows  the  higher  to  drain  across 
into  the  lower,  so  that  in  a  folded  mountain 
system  of  gre.it  age  the  original  order  of 
ilrainage  on  the  longitudinal  valleys  is  often 
entirely  effaced  (411).  .Several  carefully  ex- 
amined cises  of  this  kind  are  described  for 
the  eastern  Alps  and  elsewhere.  The  ques- 
tion does  not  arise  now  whether  these  exam- 
ples are  correctly  determined :  presumably 
those  to  which  sutlicient  local  study  was  given 
are  decided  safely  enough  :  for  this  backward 
origin  of  certain  gorges  is  eminently  possible. 
The  question  is  rather,  whether  nearly  all  cross- 
valleys  are  of  this  ancestry,  and  whether  the 
antecedent  valley  nowhere  exists.  We  con- 
sider L/iwl's  .illirm.itive  answer  to  this  ques- 
tion essentially  incorrect,  and  believe  that  his 
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error  of  result  comes  from  an  error  of  method 
of  but  too  prevalent  a  kind  ;  naraciv,  the  as- 
sumption that  things  of  a  single  ger)grnphic 
name  are  to  be  accounted  for  by  a  single 
pbj-sical  or  geological  cause.  Geographical 
nomenclature  is  in  no  condition  to  allow  such 
an  assumption ;  for  no  science  has  so  loose, 
inaccurate,  and  insullicient  a  terminology  as 
^geography.  Not  a  few  examples  could  be 
Jflven  of  errors  arising  from  this  one-name, 
one-caxne  idea.  Until  it  is  proved  that  two 
phenomena  are  closely  alike  in  their  several 
characters,  an  explanation  of  the  origin  of 
one  will  not  necessarily  apply  to  the  other; 
and  for  this  reason,  in  our  present  ignoranc*  of 
the  structure  and  form  of  man}-  regions  other- 
wise comparatively  well  known,  it  is  not  safe 
to  cxlcud  local  explanations  over  too  broad  a 
field. 

Ldwl  rejects  the  possibility  of  a  river's  hohl- 
ing  its  course  across  a  rising  mountain  fold  : 
because  the  severiil  examples  discussed  in  his 
paiier,  chielly  those  rivers  on  the  northern 
slope  of  the  Alps  which  are  tem(X)rarily  wariied 
into  lakes,  have  failed  in  doing  so  (408,  409). 
To  this  it  might  be  answered,  that  these  lakes 
are  perhaps  formed  by  a  local  depression  of 
the  valley-way,  rather  than  bj-  a  local  uplift  at 
their  outlets,  and,  moreover,  that  they  consti- 
tute such  an  '  ephemeral  phase  in  the  river's 
history  '  as  hardly  to  consiilute  a  serious  argu- 
ment toward  a  decision.  The  temporary  forma- 
tion of  a  lake  behind  the  growing  Ibid,  aller- 
■ward  drained  bv  the  victory  of  the  river,  is  not 
sufficient  ground  for  excluding  the  valley  from 
the  antecedent  species,  though  it  might  serve 
for  the  marking  of  a  variety.  But  even 
admitting  the  correctness  of  this  conclusion 
for  the  .Swiss  rivers,  it  proves  nothing  for  the 
rivers  that  escape  from  other  mountain  ranges. 
The  success  of  the  river  depends  on  the  proper 
relation  of  two  variable  factors,  —  the  rate  of 
i^s  erosion,  and  the  rate  of  the  mutuitain's 
growth ;  and  these  may  have  such  different 
relative  values,  —  as  delei'mined  I)}'  rainfall, 
drainage  area,  altitude,  distance  to  the  sea, 
niouiUain-making  force,  com[iosilion  and  atti- 
tude of  the  rocks,  —  that  the  predetermination 
of  the  result  is  impossible.  Nothing  short  of 
close  local  study  will  serve  to  answer  the 
question  with  any  approach  to  certainty;  and 
it  therefore  seems  best  to  trust  the  Indian  sur- 
veyors in  their  explanation  of  the  Sullej  '  gorge, 
and  onr  own  geologists  in  their  reports  on  the 
rivers  they  have  e.xaminetl  in  the  western  ter- 
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ritories.  Concentrated  erosion  can  keep  pace 
with  mountain  folding,  and  antecedent  valleys 
are  often  preserved. 

Reference  is  made  to  the  several  transverse 
valleys  of  the  Delaware,  Potomac,  anil  Sus- 
quehanna in  the  Appalachians  (407),  with  the 
conclusion  that  they  cannot  be  explained  as 
antecedent  valleys.'  In  spite  of  the  many 
observers  devoted  to  the  study  of  the  Appala- 
chians in  the  past  fifty  years,  there  is  yet  no 
good  topographic  map  of  any  large  part  of 
them,  and  much  remains  to  be  done  in  ex- 
plaining their  geological  structure.  It  is  atill 
rather  early  to  write  their  history ;  but  wc  do 
not  believe  that  the  objections  raised  by  Ltiwl 
to  the  antecedent  character  of  their  larger 
valleys  arc  conclusive.  The  theory  of  these 
valleys,  so  far  as  it  can  be  now  slated,  sliould, 
of  course,  be  led  by  the  facts  so  far  as  they  are 
now  known  ;  and,  in  the  writer's  mind,  the 
facts  lead  directly  to  the  theory  that  the  val- 
leys are  antecedent.  The  question  is  made 
clearer  if. we  consider  first  the  case  of  the 
rivers  in  Tennessee  and  south-western  Virginia 
that  rise  in  the  archaeau  mountains  of  North 
Carolina,  —  the  Great  Kanawha  and  the  Ten- 
nessee. The  first  of  these  follows  the  direction 
of  slope  that  must  have  prevailed  through  all 
paleozoic  time,  in  running  from  the  old  crj's- 
talline  mountains,  north-westerly,  across  the 
strata  derived  from  their  waste.  We  must 
conclude  that  the  growth  of  the  great  post- 
carboniferous  folds  and  faults  on  its  course 
were  insufficient  to  turn  it  into  a  north-east- 
ward or  south-westward  channel.  It  flows 
along  a  true  antecedent  valley  ;  and  our  notions 
of  the  rates  of  mountain  growth  and  river 
erosion  should  conform  to  the  fact  of  its  exist- 
ence. The  Tennessee  also  finally  makes  its 
wa^-  to  the  north-west ;  but  none  of  its  branch- 
es that  ri.se  in  the  North  Carolina  mountains 
succeeded  in  crossing  all  the  folds  and  faults 
that  grew  in  front  of  them.  Although  they 
all  made  their  way  through  some  of  those  bar- 
riers, they  were  sometimes  turned  to  the  south- 
west ;  and  not  until  they  were  unitctl  in  great 
volume  could  they  escape  to  the  north-west  at 
Chattanooga,  and  again  at  Claysville,  Ala. 
This  shows  a  river  greatly  embarrassed  by  the 
difficulties  that  arose  in  its  way.  Most  of  its 
branches  failed,  and  were  turned  aside  into 
consequent  longitudinal  valleys  ;  but  some  suc- 
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ceeded,  and  these  survive  in  the  existent  wuter- 
gaps.  There  can  be  little  doubt  that  Inkcs 
very  rrequently  appeared  and  disappeared  on 
these  stream-courses  during  the  growth  of  the 
mountains.    

THE  INTELLIGENCE  OP  FISH. 
In  Mr.  Romanes's  recent  volume  on  Animal 
intelligence,'  only  thirteen  pages  are  devoted 
to  the  intelligence  of  fish.  That  this  class 
of  animals  is  more  '  knowing  '  than  is  gen- 
erally believed,  is,  I  hold,  unque8tion«l)le. 
From  frequent  conversations  with  old  lisher- 
men,  I  have  learned  that  the  exercise  of  cun- 
ning, on  the  part  of  fish,  is  by  no  means 
unc-ommon  ;  and  I  have  also  found  that  certain 
sayings  are  common  among  these  people,  such 
as  'cute  as  an  eel,'  '  sly  as  a  snippiek,'  i.e.. 
8ni|ie-pike  (Belone  truncata),  which  also  show 
that  lisli  ai-e  credited  with  considerable  intel- 
ligence by  these  practical  observers,  whether 
right  Cully  or  not.  My  own  impression,  based 
u|x)n  long-continued,  careful  study  of  our 
fish,  long  since  fully  convinced  mo  that  man^- 
of  Ihcm  were  possessed  of  nearly  as  much  in- 
telligence as  birds,  and  more  than  cither  the 
snakes  or  batrachians.  This  may  seem  a 
hasty  statement,  but  I  believe  it  is  substan- 
tially correct.  For  this  reason,  I  am  surprised 
that  so  little  has  been  recorded  by  observers, 
with  reference  to  fish,  as  is  evident  from  the 
mc.ngre  array  of  facts  presented  by  Mr.  Ko- 
mimes  in  the  work  mentioned.  The  author,  in 
the  opening  remarks  of  his  chapter  on  fish, 
says,  •'  Neither  in  its  instincts  nor  in  general 
intell'genee  can  any  fish  be  compared  with  an 
ant  or  a  bee."  This  statement  I  propose  to 
dispute,  because  there  is  abundant  evidence 
that  the  intelligence  of  fish  varies  exceed- 
ingly, and  some  fish  do  jrassess  an  amount 
of  cimning  which  brings  them  nearer  to  the 
ants  or  bees  than  Mr.  Romanes's  remark 
woiikl  implj-.  Had  our  author  said  '  most 
fish,'  perhaps  no  exception  could  have  been 
taken  to  the  statement :  but,  using  the  words 
'any  fish,'  he  is.  I  think,  open  to  criticism. 

But  what  are  the  evidences  that  some  fish 
IX)8sess  such  an  amount  of  intelligencu  as  1 
have  intimated?  In  reply,  I  have  to  offer  a 
case  of  great  cunning  shown  by  a  number  of 
pike  when  in  danger  of  capture.  A  gilling- 
uct  hail  been  placed  across  the  outlet  of 
a  small  tributary  of  I'opihacka  Creek.  In  this 
little  spring-brook  several  large  pike  had 
wandered  in  search  of  minnows.  Being  dis- 
turbed,  they   rushed   with   great   impetuosity 
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towards  the   net,  and   the    foremost  of  them 
was  at  once  securely  entangled  in  its  meshes. 
Straightway  the  others  stopjjed  as  suddenly  aa 
they  had  .started,  and,  recognizing  their  fellow 
in  trouble,  '  took  in  the   situation  *    at  once. 
Each  pike  evidently  realized  the  true  condition 
of  affairs,  and  reasoned  thus :  that  pike  tried 
to  go  through  this  obstacle  in  the  water,  and 
is  in  trouble ;  it  is  necessary  for  me  to  avoid 
it  by  some  other  means.     There  were  five  of 
these  fish  that  paused  dose  to  the  net ;  and 
each  acted,  I  believe,  as  it  thought  best.     One 
of  them    came   to   the   surface,    and,  after    a 
moment's  pause,  turned  upon  one   side,  and 
leaped  over  the  cork-line.     Seeing  the  success 
of  this  effort  on  the  part  of  one,  a  second  did 
the  same.     A  third  came  to  the  shore   near 
where  I  stood,  and,  discovering  a  narrow  space 
between  the  brail  and    the    net,  passed  very 
slowly  through,  as  though  feeling  its  way,  al- 
though the  water  was  so  shallow  that  its  body 
w!is  fidly  one-third  out  of  the  water  as  it  did 
so.     The  otheif  were  eitlier  more  timid  or  less 
cunning.     They  turned  to  go  np  stream  ;  but 
l)cing  met  by  my  comi)nni«n,  who  was  making 
a   great    noise    by    whipping  the  water,   they 
rushed    again    towards   the   net,  but   checketl 
their   course   when   their   noses    touched    the 
fatal    net.      Prompt    action    was    necessary. 
They  had    not    confidence    in    their    leaping- 
powers ;  and  both,  as  though  struck  with  the 
same  thought  at  the  same  moment,  sank  sud- 
denly to  the  bottom  of  the  stream,  and  bur- 
rowed into  the  .sand  and  beneath  the  load  line, 
which   was  in   full  view.     In  a.  mouient  they 
reappeared  on  the  other  side  of  the  net,  an<l 
were    gone.      I    coidd    have    prevented    the 
escape  of  all  of  these  fis.h,  but  was  so  much  in- 
terested in  the  evidence  of  thought  exhibited 
by  them,  thai  the  idea  of  molesting  them  did 
not  occur  to  nic.     There  was  something  in  the 
manner  of  these  fish,  too,  which  is  not  readily 
described,  but  which  gave  an    imixirtance  to 
those  acts,  on  their  parts,  that  I  liavo  men- 
tioned,   and    which   added    materially  to   the 
strength  of  the  evidence  that  they  were  '  think- 
ing '  in  all  that  they  did. 

Evidence  of  the  intelligence  offish  is  further 
shown  by  our  common  sunfish  (Eupomotis 
aureus),  which  not  only  mates  early  in  the 
spring,  and  guards  its  nest  and  young  until 
the  latter  are  alile  to  slufl  for  themselves,  but 
in  many  cases  remains  |)aired.  If  it  can  be 
said  of  storks,  that  marriage  occurs  among 
them,  the  same  is  true  of  sunfish.  I  have 
known  the  same  pair  to  occup3'  for  several 
years  the  well-protected  space  bounded  by  the 
twisted    roots   of  an    enormous    maple,    that 
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projected  into  the  water.  In  this  case,  and 
I  know  of  many  others,  these  fisli  plainly 
showed  the  existi'nce  ol"  strong  mutual  atli'c- 
tion.  Indeed,  when  once  the  nest  is  fovnied, 
a  pair  of  young  sunlish,  mated  but  for  tlie 
single  sou-son.  are  evidently  very  fond  of  each 
other;  and,  if  one  ofllieni  is  cjiught.  the  other 
is  slraightNvay  stricken  with  grief,  wliieh  it 
shows  l)y  untnistaknlile  signs.  Giief  is,  of 
necessity,  a  true  mental  o|K'ration.  It  cannot 
be  referred  to  instinct,  as  defini'd  by  Mr. 
Romanes ;  and  that  sunfish  are  grief-stricken 
wheu  deprived  of  their  mates  is  unquestion- 
able. It  is  only  necessary  to  take  one  from  the 
nest,  and  let  it  nearly  die  by  exposure  to  the 
atniospheri' :  then  replace  it.  and  watch  the 
actions  of  the  other.  No  one  will,  I  think, 
hesitate  to  consider  as  jfrief  the  emotion  that 
controls  the  fish  t.lius  deprived  of  its  mate. 

The  common  catfish  (Aminnis  catus)  like- 
wise exhibits  great  affection  for  its  young, 
which  remain  with  the  parent-fish  for  several 
weeks  after  they  are  hatched.  She  does  not, 
indeed,  always  succeed  in  keeping  her  bituxl 
together ;  but,  so  long  as  she  does,  she  will 
defend  them  t'rom  all  enemies,  without  regard 
to  her  own  safely.  I  once  placed  a  glass 
globe  containing  a  brood  of  3'oung  catfish  on 
the  bank  of  the  stream  from  wliicli  they  were 
taken,  and  in  full  view  of  the  parent-fish. 
which  was  greatly  excited  by  being  deprived 
of  her  charge.  This  fish  at  once  recognized 
that  her  young  were  not  in  the  creek,  al- 
though Ihcy  were  swimming  in  water.  After 
a  variety  of  restless  movemenls,  its  curiosity 
overcame  its  discretion  ;  and  it  lell  the  creek, 
and,  as  best  it  could,  made  its  way  to  I  ho  base 
of  the  globe  containing  her  young,  a  distance 
of  about  two  feet.  Here  she  renniincd  for 
nine  minutes,  quietly  watching  her  brood,  and 
then  returned  to  the  water.  In  a  few  mo- 
ments she  returned,  having  recovered  from 
the  eflects  of  exiwsure  to  the  air.  I  now 
liberated  the  yoinig  catfish ;  and  they  imme- 
diately clustered  about  their  ])arcnt,  and  fol- 
lowed her  into  deep  water.  In  this  case  the 
parent-fish  niaile  no  effort  to  escai)e  when 
1  a[)pioached,  and  allowed  me  to  handle  her 
without  any  resistance.  I  have  since  tried 
similar  experiments  with  these  fish,  and  always 
with  essentially  the  same  results. 

Instances,  also,  might  be  multiplied  indefi- 
nitely of  actions,  on  the  part  of  fish,  indica- 
tive of  cunning  or  forethought,  —  cunning  in 
their  efforts  to  secure  their  prey,  forethought 
in  their  efforts  to  escape  their  enemies.  I  have 
even  seen  ingenuity  exercised  by  a  roach, 
notorioQslj  the  most  stupid  of  fish.     Space, 


however,  will  not  permit  of  ftirther  dctAils. 
Let  it  sutflce  to  mention,  that  the  actions  of 
predatory  fish  in  hunting  in  schools,  and 
those  of  comparatively  hel|)less  fish  (such  as 
the  cyprinoids)  in  keeping  together  in  large 
companies,  that  collectively  they  may  lessen 
individual  danger,  arc  cases  that  exhibit  evi- 
dence of  a  realization  of  the  fact  that  in  union 
there  is  strength.  The  predatory  fish  know, 
that,  by  concerted  action,  their  prey  can  be 
more  readily  captured.  Those  that  are  ex- 
posed to  attack  know,  that,  as  one  in  a  thou- 
sand, the  chances  of  each  of  escaping  its  foes 
are  greater  than  if  it  wandered  solitary  and 
alone. 

The  verj"  fact  that  our  fish  vary  greatly 
in  their  habits  is,  of  itself,  evidence  that  they 
differ  in  their  intellectual  capacities  ;  those  that 
are  solitary  being  the  quicker  witted,  and  the 
more  prompt  to  adopt  some  ingenious  device 
to  meet  the  requirements  of  the  moment. 
Witness,  in  this  regard,  the  pike,  the  bl.ic.k 
bass,  the  etheostomoids,  the  mud-minnow 
(Umbra).  In  these  we  have  instances  of 
fish  that  clearly  demonstrate  the  [wssession 
of  a  considerable  range  of  intelligence.  On 
the  other  hand,  watch  the  ilistnicf/cd  schools 
of  cyprinoids  chased  by  rock-fish  or  perch. 
It  is  seldom  that  they  do  more  than  trust  to 
luck ;  and  these  fish  are  never  seen  except 
associated  in  large  numbers. 

Nor  must  the  fact  that  many  fish,  as  the 
mud-Kunfish  (Acantharcns  pomolis),  eel,  cat- 
fish, and  chub-sucker  (Erymizon  sucetta), 
have  well-defined  vocal  powers  be  overlooked  ; 
for  it,  too,  has  a  bearing  on  the  subject  of  the 
intelligence  of  fishes,  in  that  the  circumstances 
under  which  these  vocal  powers  are  exercised 
are  .such  as  indicate  that  they  are  intended 
to  convey  ideas  to  others  of  their  kind,  —  an 
.let  which  necessitates  a  complicated  mental 
effort. 

After  years  of  familiarity  with  the  many 
species  of  fish  foun<l  in  the  Delaware  River 
and  its  tril>utaries,  I  find  that  they  can  only 
be  intelligibly  described  by  using  such  terms 
as  '  cunning, '  '  fear ,'  '  grief.'  '  ingenuity ,'  and 
'  angeV  ;  '  and  if  their  .-ictious  unque8tional)ly 
indicate  the  possession  of  such  emotions  and 
faculties,  —  and  I  claim  that  they  do,  —  then 
the  great  gulf,  mentioned  by  Mr.  Komanes, 
betweeji  the  intelligence  of  fish  and  that  of 
ants  and  bees,  is  materially  lessened :  and 
future  studies  of  the  much-neglected  subject 
of  the  habits  of  fish  will,  I  believe,  ultimately 
show  that  many  fish  are  the  intellectual 
equals  of  any  existing  insects. 

Chas.  C.  Abbott,  M.D. 
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ACTIVE  JAPANESE  VOLCANOES.' 
TiiK  following  list  of  Jnpniicac  volcanoes 
contains  only  tlioso  wlilcli  arc  either  active 
now.  or  of  which  records  of  tM-uptions  exist,  or 
whit'h  linvc  evidenti}  been  active  in  recent 
times,  as  shown  by  llieir  solfulartis.  Tiie  niiin- 
•  ler  of  extinct  cones  is  not  known  :  especially 
is  thio  the  case  in  Yesso. 

The  nninher  of  known  volcanoes  iu  the 
Knrile  Islamls  is  02  (of  these,  12  are  active)  ; 
in  Yesso  and  ailjacent  islands  19  (active  12)  ; 
in  Hondo.  Kinsliiu,  and  adjiicent  islands,  00 
(active  21)-      In  all  Ih.-i.-  ;uv  i:tl,  of  which  4)S 


are  active.  These  figures  are  somewhat  dif- 
ferent from  those  ordinarily  stated.  The  lati- 
tudes given  do  not  claim  any  great  accuracy, 
but  are  put  in  to  give  an  approximate  idea  of 
the  p<3sitions  :  they  are  taken  from  the  best  Jap- 
anese maps.  The  names  Yama,  San,  Take, 
Nol>ori,  are  synonymes  of  mountain. 

The  active  volcanoes  are  most  numerous 
Ix'tween  138°  ami  UD"  E.  long,  and  the  par- 
allels 32°  and  :J8°.  It  is  therefore  not  strange 
that  Tokio.  situated  within  these  limit.s,  should 
have  exiierienced  'Ml  earthquake-shocks  in  the 
five  years  from  I87('i  to  Imm|  .    r)r.  C  (  J'ittsciik. 
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LIFE-HISTORY  OF  THE  LIVER-FLUKE. 

PuoF.  A.  P.  Thomas,  now  of  AucKIimk},  New 
ZealiiiKl,  lint  piiblblicU  in  full  llio  results  of  liU  valua- 
ble anil  ini|>orlaiil  resi-archi's  on  the  devidopiueiil  of 
tlic  livt'i-p:iriihiies,  wliicli  proiluce  llie  so-culled  'rot,' 
—  a  disease  lliat  is  especially  fatal  to  sheep,  but  some- 
times occurs  ill  man.  It  Is  estimated  to  have  occa- 
sioned the  loss  of  gome  3.(K)0,(KK/  sheep  in  Great 
DrUaln  during  the  winter  of  1S7U->S0.  Leuckart  has 
uUo  studii-d  tliis  subject,  and  reiK)rted  his  obseiva- 
lions  in  the  Zuoloijlacheti  anzeiucr  for  Oct.  0,  ISi^i. 
Thomas's  results,  as  given  in  llie  Quarlerlti  journal  of 
viicroncopii-al  nciaice  for  January,  18.S3,  are  reuiarka- 


tlie  time  needed  to  produce  the  embryos:  hence  a 
field  once  inf>-sted  remains  dangeroiM  for  a  long  time. 
The  embrj'o  enlarges  at  the  ex|H;nsc  of  the  nutritive 
nuiterial  (so-called  yulk-cflh,  though  thev  have  notb- 
iiig  to  do  with  the  yolk),  and,  when  mature,  bursts 
o[i<fn  the  operculum  of  the  egg-shell,  and  iniiuedlately 
begins  swimming  freely  in  the  water.  Its  form  is  au 
etongatoil  cone  (0.13  mm.  long),  with  rounded  apex, 
ai  is  shown  la  lig.  A  of  the  accompanying  cut.  The 
base  of  the  euiiu  is  directed  forwards,  and  in  iU 
centre  is  a  short  retractile  head-papilla,  jtr.  The 
whole  surface  is  covered  with  cilia,  which  are  borne 
by  the  large  ectodermal  cells.  In  the  Interior  are  two 
eye.«,  oc^  and  other  structure.^,  which  are  very  briefly 


BxPUUiATioii  or  riouBBS.  — A,  embryo;  B,«poroeyM;  0,  redln:  D,eercarU;  E,  vounii  aporocyit;  F,  cyalogonoun  cell ;  O,  pad 
eell  trom  ocrearla.    or,  ocelli;  tji, aporca;  B,  rcdiii;  pA,  pharynx;  g,  collar  or  rodla ;  e,  eyatogtnoua o«IU ;  a,  aneker. 


biy  complete;  and,  a.%  they  arc  of  general  Interest,  we 
present  an  abstract  of  them. 

The  ailult  wonn  (DIstomuin  hepatlciini)  infests  the 
liver  of  inaiumnls.  It  di^charaes  lis  eggs  into  the  bile- 
ducts,  which  they  sometimes  clog.  The  e^gs  then 
pass  into  the  Intestines,  and  may  be  found  nhun- 
dantly  in  the  drojiplnas  of  the  host.  The  number  of 
egg*  emitted  by  a  single  fluke  mav  be  safely  estimated 
at  several  hundred  tlionsands.  .Segmentation  of  the 
pvuni  occurs  in  the  body  of  the  ho'it;  but  the  further 
development  iMjing  dependent  on  a  lower  temperature 
than  that  of  the  mammalian  body,  and  on  moisture, 
can  proceed  only  after  the  eggs  .ire  discharged.  2.3°- 
26"  C.  is  most  favorable,  the  embryo  being  formed 
in  about  three  weeks.  At  a  lower  ten)perature,  the 
development  Is  prolonged;  but,  under  the  Siirao  con- 
ditions, the  individual  ^gs  vary  enormously  as  to 


described,  and  call  for  further  study.  The  embryo 
is  exceedingly  active,  swimming  about  like  nn  infu- 
sorlan,  though  more  rapidly.  When  it  meets  a  I-ym- 
naeus  trnncutatus  (a  common  sn.iil),  it'<  fii-st  host,  it 
presses  the  headpapilla  against  the  surface  of  the 
snail,  ami  begins  spinning  around  its  axis,  and  work- 
ing its  body,  until  the  tissues  of  the  snail  are  forced 
apart,  leaving  a  gap  through  which  the  embryo 
squeezes  its  way  into  its  host.  The  embryo  appears 
to  liave  some  means  of  initinctiveiy  recognizing  tho 
tnincubilns,  for  it  does  not  attack  other  Sfiocies.  It 
cannot  live  much  more  than  about  twelve  hours  In 
water,  and  it  usually  gets  into  n  snail  within  eight 
hours. 

In  the  snail  it  changes  into  a  sporocygl,  which, 
during  warm  summer  weather,  may  reach  itii  full  size 
within  a  fortnight;  but  in  autumn  twice  that  time 
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may  be  tipcossarjr.  The  oiiler  cilinteil  cells  swell  up, 
and  are  fiimlly  call  oft.  The  embryo  then  becomes  an 
elliptical  cyst,  the  pigmcritetl  eye-spots  being  still  pie- 
erveil,  fix.  K.  The  cyst  crows  and  elon'^ates.  The 
boUy  Is  tlipri  oovf-reil  by  an  extenial  cuticle,  under 
rliii'h  is  a  ?>pntse  nitisculndire,  follDwed  by  an  epllhe- 
lum.  which  lines  the  cavlly,  and  forms  the  greater 
^rl  of  the  thickness  of  Ihi-  body-walla.  Thr  author 
elves  some  fiirtlier  structural  details.  Sometimes, 
But  le«s  frequently  than  in  other  species,  lliese  sporo- 
cysts  multiply  by  transverse  division,  effected  by  a 
graduallv  deepening  constriction  about  the  middle  of 
tUe  body. 

The  next  larval  forms,  the  redlae,  are  developed 
within  the  sporocyst.  The  cells,  whicli  each  give  rise 
to  a  rodia,  are  In  part  soon  present  in  the  embryo;  but 
they  increase  later  by  proliferation  of  the  cells  lining 
the  cavity  of  the  sporocyst.  The  first  clearly  recog- 
nized appearance  of  the  rediae  is  a.i  a  morula-like 

(cluster  of  cells,  which  soon  assumes  the  gastrula 
fonn.  An  external  membrane  appears,  and,  later,  a 
pharynx.  There  arc  several  germs  In  each  cysl, 
usually  one  redia  (less  frequently  two)  nearly  ready 
to  leave  the  sporocyst,  with  two  or  three  germs  of 
medium  size,  and  several  small  ones,  fig.  B.     When 

^ready  to  leave  the  cyst,  the  reilia,  by  its  own  motions, 
Hakes  a  forcible  exit  by  rnpturing  the  walls  of  the 

rrocyst.     The  free  rediae  force  their  way  through 
tissues  of  the  host,  and  are  found  especially  in 
the  liver.    They  increase  in  length  to  1.3  mm.  or  1.6 
mm  ,  fig.  C;  a  collar,  q,  being  formed,  meanwhile, 
a  little  liehinil  the  pharynx.     In  other  respects,  ex- 
cept the  possession  of  a  digestive  tract,  the  rediae 
esemble  the  sporocysts  in  structure.    They  arc,  how- 
r«ver,  more  muscular,  and  present  other  tlifferences, 
■which  the  author  describes.    There  Is  present  a  dis- 
tinct birth-opening  at  the  jide  of  the  body,  a  little 
behind  the  collar,  which  permits  the  exit  of  the  brood 
from  within  the  redia.     The  germs,  »/>,  develoj)  simi- 
larly to  those  of  the  sporocysts,  but  are  more  numer- 
ous.    Sometimes  they  form   rediae,  and  sometimes 
cercariae;  yet  the  early  stages  of  the  spores  are  the 
same  in  either  case.     .\  germinal  cell,  forming  part 
of  the  internal  lining  of  the  posterior  end  of  the  bo<ly- 
egnients,  forms  a  morula.     A  gastrula  enlarges,  and 
radually  assumes  a  shape  that  reveals  whether  It 
hall  become  another  redia,  or  a  cercaria.    There  may 
I  as  many  as  twenty-three  spores  in  various  stages 
of  development   in  one   redia.     It  is  probably  the 
temperature  which  determines  whether  retliaeor  cer- 
cariiie  are  produced;  since  the  former  are  produced 
during  the  warm,  the  latter  during  the  cold  months. 
The  development  of  the  cercariae,  the  next  form 
In  the  series,  takes  place,  as  we  have  seen,  in  the 
redia.     As  the  oval  enterate  spore  increases  In  sire, 
it  assumes  a  more  elongated  sh.ipe;  whilst  one  end 
becomes  more  attenuated  than  the  other,  anil  finally 
Is  constricted  off  to  form  the  tall.     The  thicker  por- 
tion becomes  the  body  proper,  and  In  It  are  developed 
the   bifurcate   Intestine  and  other  organs.      Certain 
cells,  F,  later  develop  into  the  organs  for  secreting 
tliecyst;  and  manyof  the  cells  In  the  bodyof  tlie  cer- 
caria are  crowded  with  most  remarkable  rod-shaped 
|I>odies,  G,  closely  reserubllng   bacteria  in  size   and 
lahape,  reaching  a  length  of  U.OOti  mm.     In  an  adult 
redia,  with  a  brood  of  twenty  or  so,  there  will  be  one, 
two,  or  three  cercariae  approaching  complete  devel- 
opment. 

As  soon  as  the  cercaria  has  reached  the  limit  of 

development  within  the  redia,  it  escapes  from  the 

upareul  by  the  birth-opening.     When  free,  D,  the  cer- 

rCaria  is  very  active,  and  constantly  changes  its  form. 

'  Its  most  (Hiking  cliaracieristlc  Is  llie  presence  of  the 


cystogenous  cells,  D,  c,  before  mentioned.  These  are 
large,  and  so  crowded  with  coarse,  highly  refractlle 
granules  as  to  be  rendered  quite  opaque,  F.  They  are 
arranged  in  two-lobed  masses,  extendinjj  along  each 
side  of  the  body,  and  connected  together  just  In  front 
of  the  ventral  sucker. 

By  the  aid  of  its  suckers,  o  and  »,  and  tail,  the  tad- 
pole-shaped  cercaria  crawls  or  wrigdes  its  way  out  of 
Its  host.  When  the  Infested  snails  are  kept  in  an 
aquarium,  the  cercariae  may  occasionally  ho  found 
swimming  about  in  the  water,  hut  not  long;  for,  on 
coming  in  contact  with  the  side  of  the  aquarium  or 
the  water-plants,  it  proceeds  to  encyst  Itself.  The 
process  can  be  readily  observed  under  the  microscope; 
for,  on  a  ghiss  slide,  the  cercaria  soon  conies  to  rest. 
It  assumes  a  rounded  form;  whilst  a  mucous  sub- 
stance is  poured  forth  all  over  the  body,  together 
with  the  granules  of  the  cystogenous  cells.  The  tail 
Is  shaken  off  either  before  or  during  encystation, 
which  is  completed  In  a  few  minutes.  These  cysts 
are  the  means  of  infecting  the  final  vertebrate  host 
of  the  parasites;  the  infection  being  rendered  possi- 
ble by  the  habits  of  the  intermediate  host,  Limnaeus 
truncatuius,  which  might  well  be.  termed  amphibi- 
ous, so  strongly  is  Its  habit  of  wandering  on  land 
developed.  Indeed,  they  can  remain  on  land  for  long 
periods,  and  resist  even  prolonged  droughts:  hence, 
when  in  the  water,  the  snails  become  infested,  and, 
when  on  land,  leave  the  cercariae  that  crawl  out  of 
their  first  host  scattered  over  the  fields,  where  they 
encyst  on  the  gross,  and  are  eaten  by  the  sheep  and 
other  animals. 

In  the  stomach  the  cyst  Is  dissolved,  leaving  the 
worm  free.  The  worm  then  makes  its  way  Into  the 
liver,  and  probably  in  about  six  weeks  begins  to  pro- 
duce eggs,  growing  meanwhile.  During  its  growth 
Its  external  form  changes,  the  simple  forked  Intestine 
develops  many  coeca,  the  posterior  sucker  is  greatly 
enlarged,  and  the  sexual  organs  are  matured.  There- 
after, the  wondrous  cycle  of  metamorphoses  and  emi- 
gration recommences  with  the  new  eggs.  There  are, 
perhaps,  no  otlier  instances  more  striking,  of  the 
adaptation  of  animal  species  to  particular  conditions 
of  existence,  than  we  find  in  histories  of  such  para- 
sites as  the  tremato<le  wonns,  of  which  we  have  nar- 
rated one  life-history.  Chables  S.  Minot. 


FLUORINE  MINERALS. 

P.  Guoxn  has  carefully  reviewed  {ZeiUchr.  krtfst., 
vii.  457)  the  following  minerals,  mostly  from  Green- 
land :  — 

Pachnolite.  —  This  is  shown  to  be  entirely  distinct 
from  tbomsenolite.  The  pure  crystols  were  submit- 
ted to  J.  Urandl  for  analysis,  who  found  that  they  cor- 
responded closely  to  the  formula  Na  F .  Ca  F,  .  Al  Fj. 
It  is  distinguished  from  tbomsenolite  by  its  absence 
of  water,  and  has  arisen  from  the  analogous  mineral 
cryolite  by  the  substitution  of  a  calcium  atom  for 
two  atoms  of  sodium.  Heated  in  the  closed  tube, 
the  mineral  decrepitates  violently,  covering  the  sides 
of  the  tube  with  a  white  powder.  The  crystals  are 
monoclinic.  Almost  all  show  the  form  of  slender 
prisms,  the  largest  from  2  to  .3  mtn.  long,  and  0.6 
mm.  thick,  terniluated  at  one  end  by  an  apparently 
rhombic  pyramid,  and  at  the  other  by  two  basal 
planes  makiiit;  a  very  obtuse  angle  willi  one  another, 
showing  the  twin  nature  of  the  crystals.  The  twin- 
ning plane  is  parallel  to  the  ortho-pi nacold;  and  the 
two  halves  are  so  e(|ualiy  developed  that  the  twoheml- 
pyramlds  appear  above  like  a  very  perfect  rhombic 
pyramid.     The  prismatic  faces  are  finely  striated  In 
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a  horixouul  direction.    The  axial  relation  a:  b  :  c  = 
1.1020  :  1  :  1.6320.     0=8(1°  40'. 

ThiiiiisenoHte.  —  This  mineral  occurs  in  fur  (.Teater 
•lunntiiy  than  paehnollte.  Its  chemical  compoaltiou, 
from  analysis  by  .1.  Brandt,  is  Na  F  .  Ca  F,  .  .\1  K ,  . 
H,().  Heated  in  the  dosed  tube,  it  decrepitatt-.s 
vtoleiitly,  giving  off  ai-id  water.  The  u.xial  relation 
a:h:e=  .9969 :  1  :  1.0887.  /3  =  Sit"  371'.  Besides  the 
perfect  basal  cleavage  with  mother-of-pcarl  lustre,  a 
second  rlearage  parallel  to  the  prism  was  observed. 
The  Imblt  of  the  crystals  is  prismatic,  the  prism 
atriatol  horizontally. 

HaU'.onili'. — Thh  mineral  occurs  crystallized  in 
JBOnietric  octahedrons;  and  thus  far  its  coiislltuents 
have  been  determined  by  u  >jualitative  analysis  made 
on  a  very  small  i|iiantity,  and  one  imperfect  analysis, 
showing  it  toix'  a  tluoriiK'  of  aluuiiniuni,  magnesium, 
calcium,  and  sodium,  with  water.  Carefully  selocted 
material,  submitted  to  analysis  by  J.  Ijrandl,  gave  the 
following  :  F  (67.1:i) .  Al  (22.14) .  Na  (5..'.0) .  Ca  ( l..*)3) . 
Mg  |.3.oO)  .  n.  O  (1(»)  -  m.Sii,  correspoudiutr  to  the 
formula,  a  (Na.MgCal  F.  .  8  AIF,  .  6H,0.  The 
mineral  occui's  intimately  associated  with  the  thum- 
senolite. 

C'liioUle.  —This  i"  a  letragoiiftl  mineral,  ri.'sombliu'j 
cryolite,  occurring  in  the  Ilmcn  Mountains,  with  axial 
reUllon  (i:r  =  1 :  l.otl."*.  It  selilom  occurs  in  vvcll-de- 
velo|VMl  crystals;  and,  when  so,  the  cry>tal8  arc  small. 
Occasionally  it  1>  met  willi  in  snovi'-wliite  clusters 
couiposeil  of  an  ii^t;ivg,ite  of  minut*;  crystals.  The 
various  iiliier  analysi-s  of  the  mineral  vary  very  con- 
siderably: and  a  new  analysis,  by  .1.  Itrandl.  sives  the 
following  result:  F  (r-i7.:!0)  .  Al  (17.01)  .  Na  (-'1.1)7)  = 
W.Wi,  corresponding  to  the  fonnula,  o  Na  V  .  :;  Al  F,. 

Arkiiutite. — This  mineral,  which  has  for  a  long 
time  been  regarded  as  a  <llstinct  specli's,  is  shown  to 
be  based  upon  an  Incorrect  analyjis,  and  Is  probably 
nothing  more  than  a  mixture  of  cryolite  with  paeh- 
nolite. 

Fluellile. — This  mineral,  which  Is  one  of  the  rarest, 
Is  known  in  the  form  of  minute  sharp  rhombic  pyr.i- 
mlds,  occurring  with  wavellite  .ind  other  minerals 
from  Cornwall.  With  grejit  trouble  .12  gram  was  ob- 
tained 4ulte  pure  for  analysis.  This  gave  .1.  Urandl 
the  following:  F  (."iO.ij)  .  Al  (27.112)  .  Na  (O.otl)  (H,0 
(15.55)]=  11)0.  This  agrees  closely  with  the  simple 
formula,  A I  F,  .  II, O. 

Protto/iit.  —  "This  rare  mineral,  found  at  Altenl>erg, 
Saxony,  but  not  since  ISWl,  occurs  mostly  altered 
Into  kaolin,  in  some  ca^cs  thfl  crystals  having  a  core 
of  unaltered  material  within  them,  while  a  few  are 
wholly  unaltered.  The  crystals,  while  they  have  been 
eonverteil  into  kaolin,  have  retalneil  their  form  most 
perfectly.  The  crystals  are  monoclinic.  with  the  axial 
relation  u  :  6  :  -•  =  I.ai8  :  1  :  0..'il»12.  ^^  -  8<!°2 .  Pure 
mali^rial  gave  J.  HraniU,  upon  analysis.  F  (IVlOI)  . 
Al  (2:1.37)  .  Ca  (16.19)  .  Mg  (D.ll)  .  Na  (0.33)  .  II, O 
(12.41)  .  loss  regarded  as  oxygen  (I2..58)  =  100,  corre- 
sponding to  the  formula,  CaAl,  (F,  O  H).,  in  which 
tluorlne  and  bydroxyl  are  isomorphous. 

S.  I..  Pkmfiki.o. 


COLOR  AND  ASSIMILATION. 

A  MBW  method  of  measurinf^  the  effect  of  ntys  of 
'^different  degrees  of  refrangibility  upon  the  assimila- 
tive artlvity  of  vegetable  cells  has  been  recently 
devised  by  Tb.  W.  Engelmann  of  Utrecht.  It  will 
be  seen  that  the  method  is  simple,  and  probably  of 
wide  applicability.  It  consists  in  the  use  of  a  few 
iminjured  cells,  —  for  instance,  of  some  fliamentous 
alga, —placed  in  water  which  contains  bacteria.  If 
oxygen  is  evolved  from  the  cells,  as  in  ossinUlaiion, 


the  bacteria,  wlilch  np  to  that  time  may  have  been 
quiescent,  become  extremely  .-jctlve,  and  the  activity 
is  greatest  close  to  the  assimilating  cells.  If  light 
be  now  withdrawn,  the  supply  of  oxygen  is  soon 
exhausted,  and  the  bacteria  again  become  quiet,  re- 
suming their  activity  as  soon  as  the  slightest  trace 
of  free  oxygen  Is  accessible  to  (hem.  By  their  pres- 
ence It  Is  possible  to  detect,  according  to  Engelniiinn. 
the  one  irilllonth  of  a  milligram  of  oxygen. 

S  ■    ,•  ,\  long  filament  of  some  alga  is  thus  ar- 

ri  I  the  microscope,  and  lit'lit  parses  through 

till. ..ic  character  of  the  light  is  seen  ;U  once  to 

have  a  very  markeil  effect  upon  the  movements  of  the 
bacteria.  If  the  light  has  first  been  passed  through 
a  direct-vision  spectroscope  placed  uiuler  the  stage  of 
the  microscope,  so  that  the  hiainetit  lies  in  the  length 
of  the  speNrum  thus  produced,  the  bacteria  are  seen 
to  cluster  immediately  in  certain  parts  of  tiie  spec- 
tram,  to  the  fxclusiouof  the  others;  and  the  inference 
Is  not  unfairly  drawn,  that  they  go  where  oxygen  Is 
most  abundant.  To  the  facts  thus  presented  in  an  ear- 
lier paper.  Enp.dmann  adds,  in  the  Uiitani\>-lie  zcilung 
(Jan.  5  and  12,  ISSVi),  some  curious  observations  re- 
garding the  assimilative  power  possessed  by  vegeta- 
ble cells  of  different  colors  In  brief,  his  lesiUls  are 
the  following:  only  those  cells  which  contain  chloro- 
phyll or  its  equivalent  in  the  protoplasmic  Iwdy  have 
any  power  ot  evolving  oxygen;  a  colorlirss  cell,  or 
one  which  has  coloring-matter  only  in  the  ccll-sap, 
cannot  evolve  oxygen  under  the  influence  of  any  ray» 
of  light.  This  has  a  direct  bearing  upon  the  socalled 
•screen"  theory  of  I'ringsheim,  accordin;;  to  which 
the  pigment  acts  only  as  a  screen  to  diminish  the 
otherwise  too  intense  eflcct  of  light.  It  may  be  statej 
that  Pringsheim  suggested,  that,  by  passing  through 
a  thin  layer  of  solution  of  chlop.phyll-pigment,  the 
light  would  be  so  tempered  as  to  bring  ul>oul  assimi- 
lation in  I'olorless  protoplasm.  Engelmann  shows 
that  this  la  not  likely  to  happen  under  any  condition* 
of  screening. 

Furthermore,  In  experimenting  U|H>n  algae  of  dlf> 
ferent  colors,  he  found  that  the  assimilative  activity 
is  not  ill  tlu'  same  part  of  the  spectrum  for  all  i>ells. 
For  instance:  the  greatest  activity  for  red  cells  is  in 
the  green;  for  green  cells,  in  iho  red;  for  bluish 
green,  iu  the  yellow:  and,  for  yellowish  brown,  in  the 
green  and  red :  or,  in  ijeinral,  in  thr  cntur  Ihnt  i» 
alni'ist  ur  fumpUtfLy  (umpltnncntary  tn  the  ci>l«r  i\f 
the  Vflt.  To  state  this  in  another  form,  it  may  be  toltl 
that  the  rays  of  the  spectrum  which  effect  the  work 
of  assimilation  are  identical  with  those  witicb  are 
absorbed  by  the  cblorophylline  coloring-matter. 

It  may  be  added  that  a  larije  number  of  Engel- 
manu's  experiments  were  made  liy  the  use  of  Edison's 
lamp.  In  l*fliiijti' n  aicliie  for  .Ian.  10,  the  same 
author  has  a  paiicr  on  a  bacterium  which  he  has  found 
to  Im!  extremely  sensitive  to  light,  and  which  has  been 
named  B.  pliotometricum.  There  are  a  few  points 
In  that  communication  which  are  not  wholly  in  har- 
mony with  the  facts  stated  above;  but,  as  they  ant 
of  minor  consei)Uence,  they  may  be  pa>sed  over  now 
without  further  mention.  Obo.  L.  Goodalk. 


LARVAL  STAGES  AND  HABITS  OF  THE 
BEE-FLY  HIRMONEURA. 

NoTUlKO  is  yet  known  of  the  first  larval  stage  of 
the  bee- flies.  I  have  expressed  the  belief  that  future 
observation  would  show  that  there  Is  a  parallel  be- 
tween the  Meloids  and  the  Uombylilds,  in  that  the 
first  or  newly-liatrliecl  larva  of  the  latter  would  differ 
from  the  clumsy,  partially  piui-iiii-    fuM-sfrown  larva 
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by  being  more  active,  and  somewhat  different  in 
struclure  {Rep.  V.  S.  ent.  comin..  li.  Vrt7|.  Mr.  Adnm 
Handlirsch  of  Vienna  liiif  rcwiitly  piibllstied  '  a  moat 
Interesting  account  of  the  lifc-lii'story  of  the  Euro- 
pean Hirmoneura  obscura  Ueigen,  which  tends  to 
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.  fffiiAlM  iivliMMlilntf  tn  tiiirrvwt  Af  AntlM&U;  6*  nKg»  «l  tiouotu  of  burrow. 


confirm  this  opinion.  Hirmoneura  Is  the  onlf  eenus 
we  have  in  the  United  StaU>s  belonging  to  the  N<^me- 
striiiiduc.  —  ii  family  so  closely  allied  to  the  Bom- 
byllldoe,  that  Mr.  Handlirsch's  observations  are  of 
especial  interest,  in  this  connection.  I  condense  from 
It  the  following  facts,  and  borrow  Uie  chief  (ifiuros 
illustratina:  tlieni. 

Horr  Ilnndlirsch  first  succeeded,  in  July,  In  observ- 
ing the  art  of  oviposltion;  the  female  fly  inserting 
her  ovipositor  ileoply  into  llie  old  burrows  of  smail 
wood-boriiiji  insects  (prohal)ly  .\nthaiia)  in  a  pine 
fence  snrronnding  a  pasture.  The  egirs,  laid  in  clus- 
ters, were  actually  found  within  these  burrows.  Upon 
Investlsatlon,  h<pwevMr,  it  was  found  that  the  fence- 
rails  did  not  contain  iralleriei  siifflciently  large  to  have 
been  made  by  the  Hirmoneura  larvae;  but  hundreds 
of  its  piipne  and  pu])a  skins 
were  discovered  in  the  pas- 
ture, protru<lln(?  from  the 
l^round,  and  mostly  held  ui>- 
fleht  by  their  terminal  hooks. 
Male  and  female  (lies  were 
also  observed  issuing  from 
these  pupae;  while,  in  the 
g;round  under  the  pupae,  the 
exuviae  of  the  full-grown  Hir- 
moncnra  larvae  were,  in  every 
instance,  found  at  a  depth 
of  about  one-lialf  dei-imi'tre. 
Still  deejjer  were  foimd  the  re- 
mains of  the  pupa  of  a  large- 
siEed  lamellicorn  beetle,  which  proved  to  be  the  com- 
mon Rhizotragus  solslltialis.  In  one  instance  Mr. 
Haudlirsch   also  found    the   full-jfrown  Hirmoneura 

va  ju«t  issuing  from  the  abdomen  of  the  Rhizotra- 


gu*  pupa.  Klnuliy  he  succeeded  <n  followinit  up  the 
early  history  of  tlie  yonujj  larvae.  They  issued  In 
great  numbers  from  the  aforementioned  burrows  In 
tlie  pine  fence,  and,  placing  themselves  in  an  upright 
position  at  the  entrance   of   the  burrows,   allowe<l 

themselves  to  be  blown 
away  by  the  wind, 
Tliey  have  so  far  not 
been  followed  from  this 
point  to  full  growth  as 
a  purasile  on  the  pupa 
or  the  Rhizotragus; 
and  some  interesting 
fads  yet  remain  to  be 
discovered.  The  new- 
ly-hatched larvae  can 
live  a  long  time  with- 
out food,  as  one  of 
them,  batched  on  Aug. 
17,  was  kept  in  confine- 
ment until  Oct.  JO. 

Uut  the  most  inter- 
esting point  in  conni-c- 
tioii  with  these  discov- 
eries is  the  struclure 
of  the  young  larvae. 
It  is  unnecessary  to 
enter  into  the  descrip- 
tive details  given  by 
Mr.  Handtirsch.  I 
merely  wish  to  point 
out,  that  the  young 
Hirmoneura  larva  is 
distinguished  from  the  full-gr«wn  larva  by  Its  slender 
form,  somewhat  different  struclure  of  the  mouth- 
parts,  but  principally  by  the  presence  of  ventral  pseu- 
dopods  bearing  long  and  booked  setae.  Joints  0-12 
arc  each  provido<i  witli  one  [lair  of  these  pseudopods, 
bearing  a  stout  seta  hooked  at  tip,  with  the  boolc 
pointing  backward;  while  the  thirteenth  joint  bears 
two  pairs  of  similar  setae,  but  with  the  hooks  directed 
forwanl,  thus  assisting  the  larva  in  taking  a  firm 
hold,  and  in  assuming  .in  erect  position.  There  is 
no  trace  of  these  setae  in  the  full-grown  larva,  which 
strongly  resembles  those  I  have  figured  of  the  Bom- 
byllids. 

It  is  prob.ible  that  this  young  Hirmoneura  larva 
moves  quite  readily  by  Ihe  aid  of  these  ventral  append- 
ages, and  that  it  clings  to  the  female  Rhizotragus,  and 
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Flo.  li.  —  Nvwiy-hklched  larva,  (praitly  cnlarpid,    (After  UnodllrMh.) 


is  carried  into  the  ground  by  her  when  she  enters  the 
same  to  oviposit;  and  it  is  highly  probable  that  the 
newly-hatched  Bombyliid  l.arva  has  similar  organs 
that  facilitate  locomotion.  I  am  inclined  to  believe 
that  the  hooked  set,ie  of  Hirmoneura  would  rather 
impede  than  facilitate  Inirrowing,  and  that  Ihey  per- 
form rather  the  same  service  as  the  tarsal  unguivs 
and  anal  spinneret  of  those  Meloid  irlungulins  whicli 
fasten  to  burrowing-boes  in  order  to  be  carried  where 
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tliey  will  find  their  /ood-supply,  and  opportunity  to 
develop.  In  this  view  of  tlie  matter,  tlie  develop- 
ment of  such  DOD-tiomulogous  parts  for  nnulopous 
purpo«es  Is  of  great  morphological  interest.  The 
aualo^y  with  the  young  Meluids  will  doubtless  be 
found  to  go  still  farther,  in  that  the  young  Bombyliid 
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0,  rull'KTctwn  larva :  b,  papo-tboll ;  c,  Urva  Iwolng  flrom 
pupa  of  Kblzolmgu.     lAfter  UaudUncb.) 


will  hibomatc  and  otherwise  live  for  a  long  time 
without  fooil,  walling  p.itlcntly  for  llie  hatching  and 
growth  of  its  intended  victim,  which  growth  may  be 
very  rapid  araonc;  lamellicorns  and  peclinlcorns.  as  I 
have  shown  in  the  case  of  Passalus  oornutus  (5  Mo. 
ent.  rep.,  55),  In  which  full  larval  development  from 
the  egg  requires  but  sLx  weeks.  C.  V,  Rilet. 


LETTERS    TO   THE   EDITOR. 

[  OorrttpondtHlt  are  reguetttd  to  be  «»  brtr/  at  poniblt.     Tht 
wrUerf  namt  U  tn  aU  canet  rtqutred  a*  proof  of  good /aith.) 

[The  Iiake-Superior  rocks. 

In  SctENCE  for  Feb.  9,  Mr.  Selwyn  refers  to  what 
he  regards  a  '  mist.ike '  of  mine,  in  quoting  him  as  be- 
lieving I  hat  the  trap  and  sandstone  of  Lnke  Superior 
are  of  the  age  of  the  Huronian.  The  statement  w;is 
made  on  the  authority  of  his  report  for  1S77-78,  p.  14 
A.,  where,  in  his  general  classiUcation,  he  has  placed 
In  the  Uuronian  "the  typical  or  original  Huronian 
of  Lake  Superior,  and  the  conformably  —  or  uncon- 
formably,  as  the  case  may  be  —  overlying  upper  cop- 
per-bearing rocks."  I  could  not,  of  course,  in  1881, 
state  what  Mr.  Solwyn  may  believe  in  1S83,  regarding 
the  trap  and  sandstone  of  Lnke  Superior.  A  fair  in- 
spection of  the  Tenth  annual  report  of  the  Minnesota 
sun'ey,  which  be  criticises,  would  have  shown  him 
that  tbat  opinion  was  quoted  from  him  in  1877-78, 
since  his  report  for  that  year  is  given  as  authority  for 
the  statement  on  the  following  pann.  Still,  I  am 
very  gliid  to  be  re-enforced  in  the  views  which  I  have 
advocated  in  my  rci>ort,s  since  187'J,  fir't  promulgated 
by  Messrs.  Foster  and  Whitney,  by  the  distingiiLhcd 
authority  of  the  director  of  the  Canadian  survey.  I 
concur  with  him  in  the  sweeping  afTimiation,  "that 
there  Is,  at  present,  no  evidence  whatever  of  tlieir 
holding  any  other  place  in  the  geological  series  "  than 
that  of  the  '  Hotsdam  and  primordiiU  Silurian;'  and 
I  would  also  add,  that  there  is  much  iucontestible 
evidence  that  they  cun  hold  no  other. 

lu  Sc-fKNCE  for  March  0,  Mr.  Irving  Las  misquoted 
and  miarepresented  my  Tiewi  lu  three  respects:  1. 


That  I  have  ilrenuowily  refined  to  believe  In  the  un- 
conformabllltv  of  the  sandstone  and  trap  nt  Tnvlor'i 
Falls  in  the  Si.  Croix  valley:  2.  That,  after  my  visit 
to  the  valley  lu  I8S1,  I  conjeM  to  the  uitcoT\l'tirmily; 
and,  3.  Tli.it  I  have  argued  a  d{lferencp  of  aijc  be- 
tween the  '  eastern  sandstone  '  of  the  south  shore  of 
Lake  Superior,  and  that  uf  the  St.  Croix  valley. 

In  respect  to  the  lirst  of  the.ie.  it  Is  only  neces- 
8ar>'  to  refer  to  the  First  report  of  the  Minnesota 
survey  (p.  tJO,  70),  where  the  unconformity  of  the  St. 
Croix  sandstone  on  ihe  trap  and  sandstones  is  made 
a  stmng  point  in  the  argument  for  separating  the 
two  under  difTercnt  nnmcs. 

Secondly,  I  should  hardly  regard  that  u  'confes- 
sion,' in  I8.SI,  which  Is  the  same  that  I  advocHled  in 
1872,  and,  in  the  interim,  on  all  suitable  occa-ions. 

Thirdly,  as  to  the  difference  of  age  between  Iho 
sandstones  of  the  St.  Croix  v.illey  and  those  of  the 
eastern  southern  shore  of  Lake  Superior,  probably 
Mr.  Irving  has  misapprehended  my  argument  in  the 
Tentli  rcp<prl,  Minnc^^otA  survey.  Instead  of  ranking 
tiieni  of  iliCTerent  age,  I  have  grouped  I  hem  as  of  the 
lame  age  (p.  X'.'A),  and  call  special  atlcntion  to  the 
fact,  tliat  the  late  investigations  of  Dr.  Roniiiiger,  us 
well  OS  the  palcontological  discriminations  of  Mr.  Bil- 
lings, go  to  show  their  identity.  I  have,  hnwever,  a 
strong  inclination  to  concur  with  Mr.  Irving  in  the 
opinion  that  the  '  Animikle  group'  of  Thunder  Bay 
Is  the  equivalent  of  the  original  Huronian,  and  have 
alre.idy  expressed  reasons  for  .»uch  a  supposition 
(Tenth  report,  p.  03).  Some  further  examination  itt 
the  northern  part  of  Minnesota  is  slill  necessary  to 
establish  tbe  parallelism.  N,  H.  WiHciu:t.i<. 

MlnnufipuUB,  ^(Inti..  .\prll  'J. 

Venturesome  spiders. 

In  the  summer  of  18.82,  while  engaged  for  the  U.  S. 
coast  and  geodetic  survey  In  the  Iriangulation  of  New 
Hampshire,  I  witnessed  an  exhibition  of  tiglit-rope, 
or  perhaps  I  ought  to  say  slack-ropo,  performance, 
that  somewhat  surprised  meat  the  time,  and  which 
may,  perhaps,  lie  of  interest  to  your  rciders.  It  was 
upon  the  summit  of  one  of  our  New-Ilnmpshire  bills, 
some  1,400  feet  above  sea-level,  bearing  the  name  of 
Blue  Job.  The  air  was  clear,  and  tbe  sky  partially 
overcast  with  cumuli  clouds,  with  a  very  light  breeze 
from  the  east.  After  completing  a  scries  of  meas- 
urements upon  an  angle,  I  stepped  for  a  moment  to 
the  western  side  of  my  observatoi^  (a  small  wooden 
structure,  with  sliulters  opening  breast-high  for  obser- 
vation); and,  standing  near  the  north-wrsiern  comer 
of  the  building,  I  observed,  starting  nut  suddenly,  and 
at  almost  the  same  instant,  three  spiders,  each  spin- 
ning out  liis  single  thread  as  lie  went,  lying,  back 
downwards,  upon  nothing  but  the  air,  and  ^ailing  off 
at  an  angle  of,  perhaps,  10°  to  1.")'^  above  the  horizon, 
as  if  bound  to  some  other  sphere.  The  rate  of  motion 
was  not  more  llian  a  third  or  half  metre  per  second  ; 
and  at  th<'  air  was  very  dear,  and  I  soon  bad  the  ad- 
vantage of  a  bright  cloud  for  a  background.  I  wa» 
able  to  watch  the  dark  si)eclo  for  a  long  dlstanre. 
One  'if  them  made  a  partial  falliiie,  if  his  object  waa 
a  long  voyage,  for  he  came  to  the  grruind  within  ten 
or  fifteen  metres;  while  the  other  two  went  on  au<i 
up  as  faras  the  unaided  eye  could  follow  them,  or  pei^ 
haps  I  should  say  one  of  them  did,  for  ul  liist  I  waa 
obliged  to  lellnqniKh  one,  to  be  sure  of  holding  lh9 
other  lu  view.  The  distance  to  which  the  one  was 
followed  could  not  have  been,  I  think,  less  than  fifty 
metres. 

The  question  arises.  How  did  they  do  it?  They 
went,  it  is  true,  in  the  direction  of  the  wind,  what 
there  was  of  It ;  but  this  was  so  light  that  I  judged  al 
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tho  time  tlitre  wsli  not  wind  enough  to  ilo  more  lliaji 
to  swiuc  the  spider  lo  the  sinnc  angle  from  the  verti- 
cal that  hi"  was  then  inrxking  above  the  liuriznn.  It 
seemed  (hi'  more  "iiiriirlslii^,  as  the  sphlers  were  large, 
and  oiijjhl,  l)>' rU  the  laws  of  gravity,  to  have  f.tllen 
to  ihi' t'lirlh  at  once.     And  what  was  Ihcir  ohjwtive 

point,  iilri"' -"^  'Iwy  did,  for  the  clouds  and  stars? 

But  I  Co:  'f  with  the  statement  of  the  facts, 

leaving  1. 1  n?  how,  why,  and  whilher. 

E.  T.  QnnrBT. 
BaooTCr,  N.IT. 

Improvement  of  vrestera  pasture-land. 

In  his  nriiole  in  .Scikncr,  p.  I.S't,  Professor  Slialer's 
ojienlnysi  iitence.  "  llj^i!  ilie  greater  part  of  the  Uiiiletl 
States  west  of  the  moiidian  of  Uniahii  ii  unlit  for 
ttlUgc,"  leaves  a  soniewh.it  wrong  impres?ioii.     The 

fruater  part  of  Nehrask.i  Is  we«t  of  that  merhlian; 
ul  nearly  the  whole  state,  as  far  as  longitude  00°, 
produces  crops  of   the  cereal   grains,  gra.««e»,   corn, 
iniit,  and  routs,  more  surely,  even,  than  the  ndildle 
slates.      This   area    eiMl)r.ii.<'!:   .'ID.ooo   square    miles. 
LarijH  >..i]. .IIS   west  of   the  •,>l»th  meridian  produce 
ahiv  well,  as  our  statistics  show.     Ills  sii<^- 

gBsl  ■  ver,  apply  to  the  proper  maiiagirment  of 

the  i^t.ivM '3  outside  of  this  area,  and  are  of  very  great 
Importance. 

A  retnarkable  peculiarity  of  our  Nebraska  llora  is 
its  chansitiK  character.     While  not  conllned  to  the 
gmsses.    It   is   especially   consplciums   among   them. 
When  I  Hrst  eros.sed  this  county  (Lancaster)  in  LSfiO. 
buflalo-grass  (Buchloe  dactyluides)  covere<l  mucli  of 
the  uplands.     By  1871  nearly  all  of  this  species  had 
disappeared;  ami  its  place  was  taken  by  blue-joints 
(Andro|>o<;on  fiu'catns,  etc.  I.  iuter'persed  with  Itoiite- 
louas,  Sorgliuin  nutans.  Sporobi>lus,  etc.      Again,  In 
1878,  the  blue-joints  disappeared  from  entire  town- 
abips.  and  the  lloutelouas  usurped  their  place.    Simi- 
lar plienoinena  were  observed  in  almost  every  county 
til  the  state,  and  even  in  sections  where  settlements 
hail  not  penetrated.     During  the  last  two  years  Sor- 
ghum nutans  has  l>een  gaining  in  eastern  Nebraska 
over  all  other  species.     On  the  whole,    the  species 
indigenous  to  moist  regions  have  been  gaining  on  tho 
buffalo-grasses  to  such  an  extent  that  the  latter  have 
almost  entirely  disappeared  ea«t  of  tho  100th  meridi- 
an, and  from  large  areas  farther  west.     In  extreme 
north-western  Nebraska,  on    tributaries  of  the  Nio- 
brara,  I  have  -i.t... .  ...1,   since   ISJl-i,   a  remarkable 

exchange  of  1  -s  for  Houtelouas  and  other 

grasses  in  dilT.  -.     This  tendency,  therefore, 

IS  common,  Ihuugli  not  to  the  same  extent,  in  the 
drier  as  well  as  the  moister  porlions  of  the  state. 
When  old  Fort  Calhoun,  above  Omaha,  was  occupied 
by  the  military,  tweniy-five  years  ago.  Kentucky 
bluc-gr,iss  w.xi  brought  in  baled  hay  to  th.at  post  from 
the  south.  It  spontaneously  took  root,  and  spread  lii 
every  direction,  and  now  it  can  be  found  on  prairies 
thirty  miles  away.  Many  of  our  farmers  in  eastern 
Nebraska  are  looking  to  that  species  now  for  a  grass 
to  give  late  fall  and  earlv  spring  pasturage. 

tinder  faviTablc  condllinns.  tlie  wild  native  grasses 
produce  a  remarkable  amount  of  hay.  The  blue- 
joints  range  in  productivemsj  from  cue  to  three  tons 
and  more  per  acre.  The  latter  lirge  yield  has  been 
realized  even  at  the  OOth  ineriilian  on  the  wide  Elk- 
honi-river  btittonis.  All  the  facts  noted  in  the  moist 
as  w   "         '  if  the  stale  eondrm  Professor 

Sh:i  ,  that  the  natural  condliions 

on  1  -iviirable  to  a  changing  giass 

Tct''  1  thai  it  is  jiossible,  through  the  agency 

of  III  ly  to  improve  on  the  native  species. 

Sju<(}%l  Auobkv. 


Apparent  attractions  and  repulsions  of  small 
floating  bodies. 

At  I  thought  It  worth  while.  In  tho  Interests  of 
clear  teaching,  to  object  (.Science,  1.  p.  43)  to  certain 
things  in  Prd'essor  .lohn  Leconte's  explan.ilion  of 
the  '  Apparent  attractions  and  repulsions  of  small 
floating  bi'dle.'),' '  it  seems  my  duty,  now  that  Profes- 
sor U'conte  has  replieil  (ScirsoE,  i.  p.  240)  to  my 
criticism,  t>i  justify  that  criticism,  or,  failing  In  that, 
to  acknowledge  my  crnir. 

A  stateinent  in  bin  explanation  of  the  behavior  of 
two  moistened  (lo.iling  bodies,  to  which  I  particularly 
objected,  was  the  following:  "  Uut  when  brought  so 
near  that  their  nienisi'U^es  join  each  otlier,  the  radius 
of  curvature  of  the  united,  intervening,  coniiive  mi>- 
nUcus  ...  is  leits  than  lh,il  of  the  exterior  cmicivn 
menlscuses,  .  ,  .  and  its  superior  tension  ads  ii|i<iii 
both  bodies  toward  a  common  centre  of  concavity." 

The  parts  omitted  from  thit  sentence  an'  merely 
references  lo  a  dl.tgrara.  Professor  I.econU!  now 
slates  that  he  »)iould  have  said  superior  force  ii)«tead 
of  miperlur  (etition,  I,  however,  objecteil  to  the 
stalemenl  on  'luite  other  grounds.  After  quoting  it, 
I  said,  "We  do  not  ibliik  physicists  generally  will 
admit  that  a  liipiid  llliii  tends  In  drau)  a  iiAid,  lo 
which  il  i»  nU'irhi-'h  tmciini  (Ac  ccntm  of  eoncnclt}/  of 
Ihf  Jtlm,  Inilecil,  if  this  were  so,  the  tendency  of  a 
column  of  water  raised  between  two  floating  bodies 
by  xiirface-tension  would  be  lo  lift  those  bodies. 
Similarly,  a  culuiiiii  uf  liqitid  sustained  in  a  Qne  lube 
would  tend  to  lift  the  tube." 

I  have  ijiioteit  myself  thus  at  length,  —  using  Italics, 
which  I  dill  not  use  before, —  because  Professor  I,c- 
coiile  appears  to  understand  me  as  denying  lhalwh.it 
he  calls  the  'capillary  fortes'  —  such,  for  instance, 
as  the  force  exerted  upon  the  enclosed  airljy  the  film 
of  a  soap-bubble  —  .ire  directed  lownnl  the  centre  of 
concavity  of  the  film.  1  spoke  merely  of  the  force 
exerted  ujvon  the  body  In  which  the  edge  nf  the  JUin 
in  ntUichrd;  and  the  force  exerted  by  the  film  upon 
such  a  body  is  certainly  not  directed  toward  the  cen- 
tre of  concavity  of  the  film.  If  we  coil  a  rope  round 
a  cask,  and  set  a  man  to  pull  at  each  end  of  ilie  rope, 
the  pressure  on  the  cask  will  be  everywhere  directed 
toward  the  centre  of  curvature  of  tlie  coil:  but  the 
pull  on  the  men  will  not  be  toward  the  centre  of 
curvature  of  the  coil;  it  will  be  tangential  to  the  coll. 
In  the  same  way,  the  action  of  a  meniscus  upon  tlie 
water  beneath  it,  or  the  air  above  it,  is  directed  to- 
ward the  centre  of  concavity  of  the  meniscus;  but  the 
action  of  tho  meniscus  upon  the  body  to  which  it  is 
att^icheil  is  tangential  lo  the  lii|Uid  surface,  and  per- 
pendicular to  llie  bounding  edge  of  the  tneniscus. 

Professor  Lecontc,  however,  has  chosen  lo  make  the 
statement  1  have  quoted  above  ;  and  to  my  criticism 
thereon  he  replies,  "  Indeed,  it  Is  obvious  thai  the 
elaslic  reactimi  of  the  common  meniscus,  formed 
when  two  such  floating  bodies  are  brought  near  lo 
one  another,  duea  nut  tend  to  lift  them  ;  for  Ihercrticof 
component  of  the  capillary  forces,  directed  toward 
the  centre  of  concavity,  is  exactly  counterbalanced 
by  the  weli;ht  of  the  adhering  liquid  elevated  between 
them,  while  the  hnrUtmlal  ciiiiipunent  U  free  lo 
draw  them  logetlier."  He  makes  a  similar  statement 
concerning  the  action  in  a  capillary  tube. 

It  is,  Indeeil,  obvious,  that  the  weight  of  the  water 
must  be  sustained  ;  but  how  and  where  is  this  weight 
applied  to  the  floating  bodies  or  lo  the  tube  ','  If  It  is 
applied  by  means  of  the  surfacc-flim,  and  at  the  line 
where  the  bounding  edge  of  that  tilm  meets  the  float- 
ing botlies,  or  the  wall  of  the  lube,  Professor  Leconte's 
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flnal  statcraent  of  the  cose  of  two  floating  hodies 
nppareiitly  comes  to  this:  that  the  concave  lueniacus 
"acts  upon  both  tKMiiea  toward  a  coinmou  centre  of 
concavity,"  and  also  exerts  upon  these  bodies  a  ver- 
tical downwanl  force  equal  to  llie  weight  of  the  water 
anstained.  If  this  is  Professor  L<>conte's  conception 
of  the  case,  I  do  not  feel  to  blame  for  not  under- 
standing him  at  first. 

If.  on  the  other  hand,  he  suppose.'  the  weight  of 
the  water  to  Iv;  applied  to  the  floatlni;  bodies,  not  by 
means  of  the  surface-tilni,  but  in  .some  other  manner, 
it  was,  I  submit,  incumbent  upon  him  to  explain  how 
and  where  he  supposed  it  applied. 

So  much  in  explanation  and  support  of  my  criti- 
cism of  Professor  Leconte's  original  statement.  It  is 
now.  p<>rh8ps.  worth  while  to  examine  a  little  further 
his  final  statement,  as  oiioted  above,  beginning, 
"  Indoeil,  It  Is  obvious."  Does  not  this  statement, 
taken  In  connection  with  his  first  statement,  aUo 
quoted  above,  lead  directly  to  the  conclusion  that  he 
supposes  a  column  of  water  may  be  sustained  between 
two  bodies  by  capillary  action  without  exerting  any 
V'sullant  downward  force  upon  these  bodies'.'  —  that, 
In  short,  the  water  Is  pulled  up  without  any  result- 
ant tendency  to  pull  the  bodies  dnwn  f 

I  have  written  thus  at  i;reat  length,  and  with  per- 
haps nnnecess.iry  statement  of  elementary  principles, 
because  I  intend  this  letter  to  be  flnal  uiion  my  pari. 

Edwin  H.  Hall. 

Barrard  twilegv,  Cambrldice,  Miu>. 


THE  INDIANA    GEOLOGICAL  REPORT. 

Indiana :  dejiartment  of  ijeoloqy  and  natural  hhtori/. 
Eleventh  annual  report  (1881).  John  CoUelt,  slate 
geolog-Ub.  Iniiiannjtnlia,  Slate,  1883.  401  p., 
65  pi.     8°. 

Tnts  volume  contains  some  interesting  sci- 
entiflc  and  economic  matter,  piirtlv  original, 
but  largely  in  the  form  of  nselnl  reprints  of 
things  not  accessible  to  the  people  whose  needs 
it  is  meant  to  ser\'e. 

Tliero  is,  in  tlie  first  place,  the  report  of  n 
well-made  inqtiiry  into  the  transverse  strength 
and  elasticity  ofbnilding-stones.  principally  of 
the  excellent  oolite  of  the  St.  Louis  division 
of  the  snb-carboniferous  limestones.  The  jioiut 
is  well  miide,  that  the  resistance  of  hatnmered 
blociis  of  stone  to  compressive  strains  is  vcrj- 
much  less  than  that  of  sawed  ma.^ses,  owing 
to  tlie  unseen  disinlegration  of  the  tnass  pro- 
duced by  the  blows  of  the  hammer.  Tlicre  is 
also  the  noteworthy  suggestion,  that  the  modu- 
lus of  resistance  to  compression  may  bo  ap- 
proximatel}"  estimated  by  the  *  ring '  of  tlie 
mass  wlien  struck. 

There  are  several  county  reports  which  have 
no  general  value.  They  contain  some  ven- 
turous discussions  of  the  extremely  ditBcult 
problems  connected  with  the  work  of  the  last 
glacial  period  in  the  Ohio  valley.  Olacial 
rivers,  glacial  lakes,  ice-fronts,  and  all  the 
other  machinery  of  that  time,  arc  handled  with 
charming  ease  and  dexterity.  We  only  hope 
the  observers  will  work  i)a8t  this  first  trans|)ar- 


ent  sUoge  of  the  inquiry,  and  find  how  beyond 
imagination  hard  is  this  task  of  explaining  the 
work  of  the  ice-time,  and  how  useless  are  such 
vague  conjectures  unfortifleil  by  the  amplest 
delineation  of  facts. 

In  the  report  of  Mr.  Collett  on  Shelby 
county,  we  find  the  very  interesting  st.ttcmont, 
that,  in  several  wells  sunk  in  one  part  of  this 
county.  heate<l  waters  have  been  struck  within 
filty  feet  of  the  surface.  Nothing  is  given 
concerning  the  amount  of  How  of  these  waters 
or  their  chemical  (rompositiou.  nor  are  we  told 
any  thing  concerning  the  goodness  of  the  ther- 
mometers with  which  the  ob-servations  were 
made,  —  all  very  important  [)oints.  We  only 
have  the  statement  that  the  water  was  not 
potable,  and  that  its  temperature  was  as  high  as 
80"  F.  As  this  district  is  below  the  level  of  the 
carboniferous  series,  it  may  not  be  reasonable 
to  suppose  that  the  temperature  is  iluc  to  the 
decomposition  of  iron  pyrite,  the  oidy  consid- 
erable known  sources  of  that  mineral  available 
in  this  district  being  in  the  coal-measures.  It 
is  perhaps  more  probable  that  the  temperature 
ia  due  to  downward  penetration  and  return  of 
water  in  a  system  of  faults,  which  we  must 
suppose  to  extend  to  a  great  depth,  though 
they  do  not  maitifcst  themselves  on  tlio  surface. 
If  the  waters  are  highly  sulphurous,  the  origin 
of  the  heat  in  the  deeomiiosition  of  pyrite  is 
the  most  probable  ;  if  they  are  not  sulphurous, 
their  source  must  be  sought  in  faults.  The 
question  merits  a  careful  study. 

Two  hundred  pages  of  the  text,  and  thirty- 
two  of  the  plates,  are  reprints  of  James  Hall's 
Waldrou  fossils,  with  some  emendations,  in- 
cluding four  new  plates. 

Dr.  Charles  A.  White  gives  a  series  of  plates 
and  descriptions  of  fossils  from  the  collection 
of  Mr.  ,T.  W.  Van  C'leve.  Hall's  monograph  is 
well  known  to  but  few.  It  was  originally 
published  in  the  twenty-eighth  repoil  of  that 
mysterious  botly  corporate,  the  regents  of  the 
university  of  New  York.  This  is  the  first  piib- 
licjttion  of  it  th.tt  could  have  been  of  any  use 
to  ludianian  students. 

The  species  described  hy  Dr.  White  arc 
chiefly  corals,  and  are  not  regarded  by  the 
author  as  new  species.  This  part  of  the  work 
is  essentially  of  local  interest.  All  the  speiJea 
have  been  better  set  forth  befoi*.  but  never  in 
a  form  so  accessible  for  the  dweller  in  the 
rural  parts  of  Indiana. 

Although  there  is  not  much  that  is  original 
in  this  book,  it  very  likely  has  a  higher  meas- 
ure of  utility  for  the  people  who  p.ty  for  it 
than  manj'  a  survey  report  that  has  bettor 
served  the  purposes  of  pure  science.     Tin-  old 
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dny  wlieii  the  adviiucc  of  Amerivnn  {j(?olog_v 
seemeil  to  (ie|)ctul  on  state  surveys  is  pnasing, 
and  will  soon  pass  away.  Thc\'  did  good 
skirnii*h-work,  and  deserve  to  be  rememlx'red 
for  many  gilts  to  science  ;  but  tlie  problems  in 
scientific  gi'ology  are  now  too  largo  to  be  solved 
within  tlio  limits  or  n  stAto.  Scarce  a  state  in 
this  country  has  a  question  that  can  bo  proper- 
ly considered  from  worlv  done  within  its  limits 
alone.  In  the  future  the  stale  surveys  can  find 
their  best  place,  not  in  efforts  to  develop  gen- 
oral  scientific  problems,  but  rather  in  economic 
questions,  which  can  always  be  localized,  and 
in  the  work  of  bringing  to  the  notice  of  the 
people  whom  they  serve  such  m.allers  of  pure 
science  as  ma^-  naturnlly  concern  them.  Other 
forms  of  research  would  belter  be  left  to  the 
general  government  surveys,  or  to  the  studies 
of  inde|)ondeut  geologists. 

It  is  now  pretty  well  ascertainecl  that  our 
states  are  unwilling  to  support  permanent  sci- 
entific establislmicnts  on  such  a  scale  as  will 
enable  them  to  do  good  scientific  work,  but 
they  will  pay  some  one  or  two  men  to  keep  a 
sharp  lookout  for  aii^y  utilities  that  may  be 
discovered.  Fortunately  nature  so  mingles 
the  -  utile '  and  the  '  dulce,'  that  some  goo<l  to 
scienw  will  come  out  of  this  care  for  profit, 
which  is  to  be  in  the  f\iture  the  task  of  the 
state  surveyor. 


M.   IIRRMITE'S  LECTURES. 

Couth  ile  M,  Ilennile,  profesti  petulant  le  S"  semettre 
18SI-SJ.  Itcdiyi par  M .  AnoYKti,  e'leveJe  l'£cole 
normah  nupe'rleure.  Seconil  liraye  reeu  par  M. 
IIp.nMiTK  (Lihrarie  sckntijitfue).  Paris,  A.  Her- 
maiiti,  18S.3. 

This  work  of  RI.  Mennitu  fills,  in  grt?at  part, 
a  ilecided  gap  in  mathematical  literature,  and 
affords  a  means  to  American  mathematical 
Btudenls,  at  least,  of  overcjuiing  a  difficult}- 
that  of  late  has  become  rather  serious.  With 
the  exception  of  those  who  have  had  the  op- 
portunity of  liHteiiing  to  the  lecttucs  of  Iler- 
inite  or  VVeierstrass  on  the  theory  of  functions 
of  a  complex  v.iriable.  ail  students  interested 
in  that  sniiject  must  have  experienced  a  groat 
deal  of  dilliculty  in  reading  llie  more  mudcrn 
memoirs  which  deal  with  it.  vSoine  such  Imok 
as  Dur^'ge's,  or  Neumann's,  on  IJicmann's 
theory,  is  very  much  wanted  on  what  may,  with 
propriety,  be  called  the  Weierstrass-IJermite 
theory  of  functions.  The  necessity  for  such  a 
treatise  is  steadily  increasing,  as  any  one  will 
readily'  see  by  looking  over  the  Inst  few  vol- 
umes of  CrAli'-Borchardl,  the  Mathematische 
avuiilen,   the   Anunli   di   matematica,   or   the 


two  numbers  which  have  already  appeared  of 
Mittiig-LpffliT'8  acta  maih'matica.  The  pres- 
ent work  by  M.  llermite  does  not  profess  to  be 
such  a  treatise.  In  fact,  it  is  not  a  treatise  at 
all.  but.  as  its  title  implies,  simply  the  couree 
of  lectures  given  at  the  Sorbonne  by  M.  Her- 
niite,  and  treating  of  quite  an  extended  list  nf 
subjects.  The  principal  toi>ic8  discussed  are 
the  quadrature  and  ructiflcjition  of  curves,  the 
determination  of  the  areas  and  volumes  of 
ctu'ved  surface,  the  general  theory  of  functions 
of  a  complex  variable,  and  the  application  of 
this  theory  to  the  study  of  the  Eulerian  inte- 
grals and  the  elliptic  functions. 

The  first  \\\ii  (chapters  are  devoted  to  geome- 
try, and  contain  applications  which  are  chosen 
with  a  view  to  what  is  contained  in  the  suc- 
ceeding chapters.  .Since,  for  the  rectification 
of  conies  and  the  quadrature  of  plane  cubics, 
it  is  necessary  to  consider  integrals  of  the  form 
//(*'/)  ^^-  where  f  {xy)  is  a  rational  ftinc- 
tion  of  X  and  y.  and  y  is  the  square  root  of  a 
quarlic  function  of  x.  the  autlmr  takes  up  this 
general  integral,  and  gives  Legendre's  n-duc- 
liou  to  the  normal  forms  of  the  elliptic  inte- 
grals, and  also  some  of  Tchebychef's  results 
concerning  the  cases  where  the  elliptic  inte- 
grals arc  reducible  to  algebraico-logarilhmic 
functions. 

The  next  three  chapters  are  taken  up  with 
an  exposition  of  I  he  more  elementary  properties 
of  functions  of  a  complex  variable,  the  author 
giving  an  account  of  Darboux's  investigations 
relatively  to  the  integraf/.';  F(x)/(j;)  dx.  where 
F  (X)  is,  between  the  limits,  always  positive, 
/  (x)  is  a  continuous  function  of  the  form 
</!>  (a!)  -}-»'  i/*  (x).  and  where  u  and  h  are  real. 
Another  method,  due  to  Weierstrass,  for  inte- 
grals of  this  nature,  is  also  indicated. 

In  the  next  four  chaptei-s  the  immediate 
conset[uence8  of  Cauchy's  theorem  are  dcvel- 
oiied.  and  an  account  given  of  Weierstrass'a 
and  Mittiig-ljcHler's  investigations  in  the  theory 
of  uniform  functions,  including  their  decompo- 
sition of  a  holomorphic  fiuiction  into  prime 
factors,  and  their  general  exjtression  for  a  uni- 
form function  with  an  infinite  number  of  poles, 
or  of  essential  singular  i>ointa,  the  last  being 
due  almost  solely  to  Mittiig-lA-lHcr. 

The  next  three  chapters  deal  with  the  Eule- 
rian integr.ils,  and  include  Prym's  expression 
for  r  (x),  and  Weierstniss's   expression   for 

=r7 — ,  and   a   demonstration    by    M.   Hermite 

of  Laplace's  formula  for  tlie  approximate  cal- 
culation of  r  (z),  where  x  is  a  very  large 
integer. 
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The  nest  two  r-hapters  refci'  to  functions 
which  are  disoontiimoue  along  ft  line.  —  Ap- 
pell's  .ind  Tjinuorv's  scries,  and  Foinoiirr^'s 
example  of  a  function  luiving  an  espace  lacu- 
naire.  As  preliminary  to  Cauohy's  Itieorem 
concerning  tlie  number  of  roots  of  a  polyno- 
mial contained  in  tlie  Interior  of  a  contour,  tiie 
expression  is  given  l)v  a  line-integral  of  roots 
of  an  equation  eont.nined  within  a  given  con- 
tour. Tlicn  follows  Cauehy's  thcoreni,  the 
establislimentof  Lagrange's  series,  Eisenstein'a 
theorem  upon  series  whose  co-etlleients  .nre  cotn- 
uensnraMe,  and  whieh  sntinfy  .-m  .'ilgebrnical 
equation,  and  the  enunciation  of  Tcliehyelief 's 
theorem  upon  series  witli  rational  oo-effleicnts, 
which  may  represent  functions  composed  of 
nlgcbraic.  logarithmic,  and  exponential  fimc- 
tions. 

The  next  chapter  treats  of  multiform  func- 
tioDB  arising  from  the  integration  of  uniform 
and  of  multiform  functions,  and  of  the  meuns 
of  reducing  Ihem  to  nniform  functions  by  sys- 
teras  of  cuts  {coupures). 

The  remaining  five  chapters  treat  entirely 
of  the  doubly-perio<lic  functions.  After  first 
showing  the  ninltii)le  values  of  the  elliptic  in- 
tegrals of  the  first  kind  which  correspond  t<.) 
the  different  paths  traced  out  by  the  variable, 
and  establishing  the  double  periodicity  of  the 
inverse  functions  to  this  integral,  ho  defines  a 
function,  *  (x),  which  conducts  to  the  analyti- 
cal expressions  for  the  doublj'-periodic  func- 
tions. The  function  *  (x)  is  defined  by  the 
C(|tiations.  —  * 


<P{x  +  a)  =  *(«) 


*(*  -f-  6)  =  *(*)  exp.  [-     '^  C2x  -J-  6)  ]  , 

where  k  is  an  integer.  Then  follows  the  in- 
vestigation of  the  elliptic  functions,  including, 
of  course,  J.ncobi's  W,  H,  and  Z  functions,  the 
definition  of  Weiorstrass's  functions,  AjjpeH's 
expression  for  donblj-periodic  uniform  func- 
tions in  the  case  where  they  possess  essential 
singular  points,  and,  finally,  a  demonstration 
by  M.  Goursat  of  Fuch's  theorem  concerning 
the  definite  integrals  A' and  A"',  considered  as 
functions  of  the  modulus. 

It  is  iK'rhaps  to  be  somewhat  regretted  that 
tlie  book  is  lithograplied  instead  of  printed  in 
the  usual  manner;  but  this  is  of  comp,<irativel3' 
little  consequence,  sis  the  writing  is  very  clear 
and  legible.  Thanks  arc  certainly  due  to  M. 
Andoyer,  the  editor,  for  the  trouble  which  he 
must  have  taken  in  elaliorating  what  would 
seem  to  have  been  merely  a  set  of  notes  on 
M.  Hermite's  lectures.  The  whole  matter  has 
been  revised  b}-  M.  Hormite.  and  the  aggre- 
gate r«>sult  of  his  and  M.  Audoyer's  labors  is 
ii  book  whieh  is  a  decidi'd  ae(|uisilion  to  n)alhe- 
matical  liter.iture.  It  is  to  be  hoped  that  M. 
Mermite  will  see  lit  to  go  more  fully  into  the 
subject  of  the  functions  of  a  complex  variable, 
and  that  of  elliptic  functions,  at  a  future  time, 
and  give  to  the  world  a  treatise  which  will  be 
more  satisfactory  than  even  the  i)resent  very 
valnable  work.  T.  Ckaio. 
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ASTRONOMY. 

New  meaaureB  of  Saturn's  rings.  —  O.  Struve 
gives  llie  results  of  a  scries  of  tueasiiromcnts  of  the 
riiiRB  of  S.itiirii  at  Pulkowii  durinii  August  and  Sep- 
terabfr,  188;i,  conipuruU  with  a  similar  series,  also 
t.ikun  by  hini«elf,  witli  the  same  instrument,  and  at 
the  same  time  of  the  yoar  in  is,il.  In  a  memoir  on 
the  subject  In  1851,  he  seeki  to  prove,  that,  while  the 
outer  diameter  of  the  rings  remains  constant,  the 
inner  is  rontinnally  shorteiiiiig,  basing  his  concht- 
sions  on  the  observations  and  drawitigs  from  Iluy- 
gens's  time.  If  the  coneliision  were  correct,  and  the 
contraetion  constant,  tlie  measures  of  ISSi  should 
have  given  a  perceptibly  shorter  inner  diameter  than 
tho«e  of  1S.')1.  The  Inner  diameter  of  the  dark  ring 
seems  to  bo  slightly  shorter  lluui  In  ISTil,  but  the 
difference  is  not  nearly  so  larye  as  the  theory  calls 
for.  The  dark  rin^  seems,  however,  to  have  changed 
since  18.T1.  Then  it  seemed  divided  l)y  a  dark  streak, 
the  inner  part  being  entirely  separate  from  the  bright 
ring.  In  1882,  all  trace  of  this  division  had  disap- 
peared, and  tlie  dark  ring  seemed  to  be  merely  a  faint 
continuation  of  the  bright  ring.  —  (vl»tr.  n<tchr..  >fo. 
8408.)    M.  McN.  [688 


Formation  of  the  tails  of  comets.  —  Mr.  Ram- 
ford  suggests  that  the  repulsive  force  which  is  un- 
mistakably manifested  in  the  formation  of  comets' 
tails  may  be  due,  not  to  any  electric  action,  or  any 
imagined  impulse  of  solar  imlialions,  but  merely  to 
evaporation.  A  small  particle  from  which  evajiora- 
tion  is  taking  place  on  the  side  next  the  sun  will  be 
driven  backward  with  a  velocity  continually  acceler- 
ated; and,  when  more  than  half  of  the  ni.is3  of 
the  particle  has  been  evajiorated,  the  velocity  of  the 
residue  tnay  be  much  greater  than  the  average  veloci- 
ty with  which  the  gaseous  molecules  are  driven  off 
frotu  the  heated  body.  In  the  case  of  hydrogen  at  a 
temperature  of  70°  or  8t-°  F.,  the  velocity  thus  ac- 
quired might  be  greater  than  a  hunilrc<l  thousand 
miles  a  day.  If  we  suppose  the  evaporating  material 
to  be  gasc-s  wlilch  have  been  li(|Urfieil  by  the  cold  of 
space  (carbon  dioxide  and  volatile  hydrocurbons),  it 
t)Ccomes  ea^y  to  arcount  for  u  powerful  repulsive 
action  at  distances  from  the  sun  even  much  greater 
than  that  of  the  earth.  The  writer  suggests  that  the 
comet's  light  may  be  in  part  due  to  the '  bombardment' 
of  precipitated  pari  Ides  by  the  evaporated  molecules 
in  the  condition  called  by  Crookcs  'the  fourth  state 
of  matter';  so  tluit,  "without  electrical  dlschargea, 
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the  whole  pbenonieiin  of  the  cniitiniiotis  and  bright 
line  spei-'trum  in  the  neighhorhooil  of  tlie  nucleus 
may  hf  nccounted  for."  He  also  tliscustes  briefly 
some  of  the  polnri/.atlon  phenomena  of  coineU,  ami 
the  envelopes  which  appear  near  the  nucleus.  The 
artirle  it  .1  very  inlprestint;  and  suggestive  one;  but 
In  view  of  the  fad  that  comets'  tails  sometimes  grow, 
not  a  lii>tidred  lliou.-and,  hut  more  than  a  million 
miles  a  day,  it  is  doubtful  whether  the  proposed  hy- 
pothesis can  bo  regarded  as  jufficleut.  —  {A»lr.  rt><j., 
March.)    c.  a.  y.  [689 

GEODESY. 

Altitude  of  I>ake  Constance.  — Part  of  the  work 
laid  out  by  the  Euroinean  geodetic  commission  con- 

I  tists  in  cirrj-inp  an  aiTurale  scrii's  of  levels  acmss 
the  country,  and  a  share  of  this  ha*  recently  been 
completed  by  the  royal  Prussian  geodetic  institute. 
It  is  published  as  the  flr'itlmeiiiiun;iii-nitfllcmeiit  zwl- 
tc/i'H  Sirineviiiniie  vml  Konnlan:.  by  W.  Seibt  (Ber- 

►  lin,  1SS2).  and  rrcoril*  the  altitudes  of  a  large  number 
of  fMjints  from  the  Bullic,  where  the  datum  plane  is 
the  mean  water-level  from  tifly-four  years'  olnerva- 
tlons,  to  Lake  ronstanre,  where  eouiieclion  is  made 
with  the  Swbs  triangiilation.  The  railway  elation  in 
Constance  is  3mi,!»(K)  met.  above  the  Baltic.  —  {Vprh. 
pe*./.  erdk.,  Berlin,  1882,  :,U,  This.)    w.  m.  d.     1690 

MATHEMATICS. 

Symmetric  functions.  —  Previous  mention  has 
been  made  of  Mr.  Durfee's  tables  for  the  twelfthic. 
By  a  curious  coincidence.  M.  Itehorovsky  of  Pr.igue 
has,  almost  slmultaneou.sly  wlili  Mr.  Durfee,  com- 
puted the  same  tables.  M.  Hchorovsky's  tables  differ 
from  those  of  Mr.  Durfee  only  in  arrani;emeut.  Tbn 
tables  as  arranged  by  the  former  are  Identical  in  form 
■with  those  given  by  Prof.  C'ayley  for  the  lirst  tea 
orders  in  the  I'hil.  trans.,  vol.  147;  while  those  of 
Mr.  Durfeo  are  .inanged  symmetrically,  and  cannot 
be  included  in  a  half-square,  as  M.  Uehorov^ky's  are. 
—  {SitzungiA.  akad.  tofiureiwcA.  ITfen,  1882.)    t.  c. 

[691 

Maizimum  value  of  a  determinant.  —  The  ele- 
ments of  a  determinant  being  restricted  to  He  be- 
tween (—  (i)  and  (-f-  a),  Mr.  Iwvis  finds,  that,  for  all 
determinant^  whose  order  is  greater  than  2,  a  numer- 
ical maximum  is  fouiul  by  m.tking  all  the  elements  of 
the  principal  diagonal  =  —  a,  and  all  the  remaining 
elements  of  the  determinant  = -f- «•  I"  t''«  maxi- 
^maiD  cubic  detcmdnant  D'^'  a',  all  of  the  strata  are 
ade  identical,  and  equal  to  D'^'. 


A».t  = 


(P 


(P 


The  value  of  this 
determinant  Is  ±  nl  D^'^  a".  Formulae  are  also 
given  for  hvperspacc  detenuinants.  —  (»foAiM  llopk. 
unij.  cfrc,  No.  20.)     T.  c.  [692 

Functions  of  several  variables.  —  M.  Combes- 
cure  seeks  to  develop  ooni[ileU'ly  the  immediate 
condllionii  to  bo  satislied  by  an  analytic  function  of 
several  imaginary  varhibles.  Assuuung  z,,  z.. .  .  .  Zn 
■a  the  variablc.4,  these  arc  deUned  Ity  the  e<|uations 
*i  —  i,  -f  iyj,  where  J  =  1,  2 .  .  .  n.  Then  the  func- 
tion to  be  considered  is  F(Z\,  !,...::«)  =  ^  -f  I  V. 
The  dilfercntial  co-etHcienta  of  \  and  V  of  the  first 
order  are  connected  by  relations  precisely  similar 
to  those  connecting  these  quantities  when  there  is 
only  one  variable,  2;  so,  when  one  of  the  functions 
^  or  V  Is  given,  the  other  may  be  found  by  simple 

Quadratures.     It  Is  shown  that  Uie  group  of  con- 
itlons  for  the  deterndnatlon  of  *  reduces  itself  to 
n(n-f-  1 


(itA  dXk  dvA  dyt' 
for  A,  A;  =  1,  2  ...  n,  and,  of  course,  including  the 
cases  where  h  =  k.  These  are  the  neces.-ary  and 
sufficient  conditions  to  be  satLsficd  by  0.  A  means  Is 
given  of  representing  p  analyllcally  by  an  exponen- 
tial series,  the  co-e(Bcienls  of  which  depend  upon 
the  .^ines  and  cosines  of  {a,i,  +  .  .  .  +  a,z,)  and 
(/3i!/i  -f-  ...  +  /i..'/,);  a /3,  as  well  as  the  constant 
co-efliclents  of  these  sines  and  cosines,  being  indeter- 
minate real  quantities,  to  which  we  can  give  any 
values  we  please,  —  ( Comples  rendun,  Jan.  22. )    T.  o. 

[693 
Homologies  and  conies.  —  If  L  and  M  are  two 
fixed  pinriS  nn  a  conic.  K,  and  P  a  variable  point,  then 
PH.  perpendicular  to  LM.  cuts  again  the  circle  L  M  P 
In  a  point.  H.  which  deseribes  a  conic,  K'.  If  the  cir- 
cle on  L  M  as  duimcter  cuts  K  again  in  K  F,  then 
L  M  and  K  F  are  the  oxes,  and  the  point  at  infinity  in 
the  direction  P  H  is  the  common  centre  of  two  of  the 
twelve  homohigles  which  two  conies  in  general  de- 
termine. 'I'he  ratio  of  corresponding  areas  of  K  and 
K'  Is  constant,  —  a  function  i>f  the  eccentricity  of  K 
and  of  the  inclination  of  L  M  to  the  focal  axis  of  E. 
Given,  on  the  <ither  hand,  the  centre  and  axes  of  Iho 
homology,  two  triply  infiidte  systems  of  conies,  K  and 
K',  can  be  determined;  the  conies  of  each  system  be- 
ing similar  and  similarly  placed,  and  the  common 
points  at  infinity  of  one  system  being  orthogonal  to 
those  of  the  other.  All  the  conies  of  the  piano  are 
thus  distributed  into  a  doubly  infinite  number  of 
triply  infinite  systems.  The  net  of  conies  determined 
by  three  arbitrary  points  in  a  plane  will  give  a  doubly 
infinite  number  of  conies,  one  out  of  each  system, 
and  hence  will  produce  all  the  homologies  of  the  plane, 
and  each  once  only.  There  is  therefore  a  (2,1)  corre- 
spondence between  the  doubly  pointed  plane  and  the 
plane  of  the  homologies.  The  discussion  of  these 
points  by  Luigi  Certo  is  followed  by  an  investigation 
of  the  variation  of  the  ratio  of  corresponding  areas, 
first,  with  the  variation  of  the  eccentricity,  and,  sec- 
ond, with  the  variation  of  the  direction  of  the  line 
L  M.  He  also  considers  the  distribution  In  the  plane 
of  the  pairs  of  similar  conies  of  which  the  system  of 
conies  through  four  points  on  a  circle  is  composed. — 
(Oiorn.  mat.,  XX.)    c.  L.  r.  [694 
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partial   diHerential    equations  of    the 


second  order,  A«>^  =  0,  where 


Optica. 

Color  of  water.  —  W.  Spring  reviews  the  several 
explanations  suggested  to  account  for  blue  and  green- 
ish colors  of  water  in  lakes  and  seas,  —  liunsen's  idea 
of  inberenl  color,  Tyndall's  theory  of  reflection,  and 
others,  —  and  concluiles  that  some  further  study  of 
the  question  is  needed.  Ulue  from  reflection  would 
imply  red  by  transmission,  but  this  is  not  observed 
from  diving-bells.  The  author  concludes  provision- 
ally that  the  color  depetids  on  the  presence  of  certain 
salts,  especially  calcic  carbonate  in  solution.  The 
more  complete  the  solution,  the  bluer  the  water. — 
{Hev.  acitnt.,  18S3,  lUl.)    w.  u.  d.  [695 

(Photometry.) 
Spectrum  photometry.  —  MM.  J.  M.  de  L^piuay 

and  W.  Nicati  lia\e  recently  completed  an  inves- 
tigation of  the  relative  brilli.-nu-y  of  white  surfaces 
when  illuminated  by  different  colored  lights  and  by 
different  portions  of  the  same  spectrum.  In  the  pre- 
liminary exi>eriments,  two  lights  were  employed,  —  a 
yellow  and  a  blue  one,  —  the  blue  light  being  the 
fainter.  Their  intensity  was  compared  by  means  of 
a  Riunford  photometer,  casting  very  small  shadows. 
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Two  ex|>eriiiieiil»  wore  tried.  In  Ihe  first,  tlii-  yellow 
light  rrmaineii  stationary,  and  tin;  lilac  unc  was 
moved  low.irds  the  screen  till  equality  of  the  sliiidow& 
was  olitnineii.  In  the  second  t>.\|)eriini'nt,  the  blue 
light  was  left  in  it.s  first  position,  luid  the  yellow  one 
moved  away  frvirn  the  screen  till  the  shadows  were 
equal.  On  comiiarjng  the  results  obtained,  it  was 
found  lliat  iJicy  differed  materially  from  one  another. 
In  another  experiment  the  two  shadows  were  cast 
so  that  Hhen  the  eye  was  in  a  certain  position  they 
8pp«'ared  of  e()nal  brilliancy.  On  approachinj;  the 
screen,  the  blue  shadow  was  found  to  appear  more 
brightly  lighted  than  Ihe  other;  and,  on  going  away 
from  tlie  screen,  the  reversB  effect  wius  observed.  To 
further  investigate  these  results,  two  methods  of 
mcasiiremetil  were  employed:  1.  The  Intensity  of 
the  light  corresi'onding  to  ihe  <li(lerent  wave-lengths 
of  the  siieelrum  was  detennined  hy  mi'iins  of  a  Rum- 
ford  photometer,  as  above  described  ;  i*.  A  small 
figure  consisting  of  three  short,  broad,  black  lines, 
drawn  on  a  while  surface,  was  pluceil  in  different 
portions  of  the  speclrnin,  and  tin'  intensity  of  the 
light  increased  or  diminished  uulil  its  outlines  were 
just  distinguishable. 

It  was  found  that  the  results  obtained  by  the  two 
methods  agreed  almost  exactly  for  the  less  refrangible 
portion  of  the  spectrum,  .is  far  as  wave-length  517; 
but  beyond  that  jwjint  the  differences  suddenly  be- 
came very  marked ;  and  it  was  shown  that  a  blue 
light  had  to  he  many  timej  brighter  than  a  yellow 
one  in  order  to  distinguish  the  same  details  by  its 
aid;  also,  that  the  brighter  the  lights  were,  the  more 
marked  did  this  diCfcrenee  Iwcome. 

Now.  for  purposes   of   artificial   ligliting,  whether 

fiubllc  or  private,  the  end  desired  is  less  w  produce  a 
uminiius  sensation  upon  the  eyes  than  to  enable  us 
to  disiinguisli  the  objects  around  us.  It  is  there- 
fore concluded,  that,  for  lights  of  equal  brilliancy, 
the  superiority  of  yellow  sources  (suih  as  ga.s-dames 
and  incandescent  electric  lamps)  to  wmrces  richer  in 
the  blue  rays,  a.s  the  arc  light.  Is  beyond  question.  — 
(Journ.  p/ii/».,  Feb. )    w.  h.  p,  [696 

Eleotridty. 
TransmiBBion  of  po'wer.  —  Kxperiments  relating 
to  the  electricil  transinissiou  of  i)o\ver  were  luade 
on  the  Jth  of  March  last,  In  Paris,  at  the,  Chemin  de 
fer  (iu  yord,  before  a  commission  of  the  French 
institute,  composed  of  MM.  Bertrand,  Cornu,  Tresca, 
de  Lcsseps,  and  de  Freyclnet.  The  resistance  of  the 
line  was  10(J  ohms,  — a  resistance  equivalent  to  that 
offered  by  n  copp<.>r  wire  1(W  kilometres  in  length,  and 
4  mm.  in  cross-section.  The  power  applied  to  the 
generating-machinc  was  equivalent  to  4.4  horse- 
power ;  and  the  rotation  of  the  generating  armature 
was  varied  from  'iSO  to  1.024  revolutions  per  minute 
in  order  to  a.seertain  the  effect  of  speed  of  rotation 
upon  the  mechanical  return  at  t4ie  other  end  of  the 
line.  As  the  general  result  of  the  experiments,  '  La 
LtLinrerc  tlectriiitie  '  announces  that  the  available 
power  transmitted  was  47. ."5%  of  that  which  actu- 
ated the  generatiug-raachine.  —  (La  Xum.  ileetr.. 
March  17. )     a,  o.  b.  [697 

ENQINEEBINO. 

Steel  for  structures.—  Mr.  Ewlng  Malhcsou  dis- 
cusses at  I'onsiderabic  length  the  important  question 
of  the  modem  use  of  steel  for  engineering-works. 
The  author  commences  by  st-iting  the  following  prop- 
ositions: 1.  Rolled  plates  and  bars  of  the  various 
fonns  required  for  structures  are  now  made  of  steel 
with  as  much  certainty,  in  regard  to  quality,  as  Iron 
of  the  first  class;    2.  Advantages  in  regard  to  size 


and  weight  of  pieces  can  be  obtained  in  steel,  which 
in  iron  are  either  impossible,  or  can  only  be  had  at 
very  great  expense;  3.  Steel  has  a  8U|>eriority  In 
strength,  ranging  from  once  .ind  a  half  to  twice  that 
of  iron,  and  at  the  same  time  a  more  I  ban  proportion- 
ate superiority  In  ductility  and  elasticity;  4.  Steel 
can  be  bent,  straightened,  cut,  punched,  planed,  and 
drilled  with  the  same  tools  and  processes  tJiat  are 
used  for  Iron,  and,  for  the  most  part,  without  extra 
force;  5.  Protection  against  rust  is  of  more  im|)or- 
tance  for  steel  than  for  iron,  but.  if  treated  In  the 
same  way  as  is  usual  with  iron,  steel  is  less  liable  to 
waste  by  rust;  (!.  Owing  to  the  above  advantages, 
structures  of  steel  are  superior  to  those  of  Iron,  uut 
econoniieally  it  is  only  in  some  cases  in  regard  to 
sliips.  and  In  still  fewer  cases  in  regard  to  bridges, 
that  there  is  at  present  any  pecuniary  advantage  In 
using  steel;  7.  This  limit  to  the  apiillcation  of  steel 
is  due  partly  to  official  rules,  which  restrict  llie  work- 
ing-stniins  on  steel,  and  partly  to  exigencies  of  de- 
sign, which  hinder  the  reduction  in  size  and  weight  of 
members  to  the  extent  which  its  superior  strength 
might  otherwise  allow:  S.  Although,  for  the  above 
reasons,  steel  structures  may  cost  more  than  Iron 
without  any  immediate  compensation,  yet.  if  meas- 
ured by  actual  units  of  strength  and  durability,  steel 
is  cheaper  .IS  well  as  better  for  all  but  very  small  struc- 
tures; 11.  The  employment  of  steel  may  be  encour- 
aged and  extended  by  a  fuller  knowledge,  among  those 
who  use  it,  of  Its  qualities,  by  facilities  for  verifying 
these  qualities  by  exercising  a  wider  choice  of  the 
kind  of  steel  suited  to  the  purpose  in  view,  and  by 
such  a  libcr.al  alteration  of  the  present  official  rules 
as  will  allow  fuller  advantage  to  be  taken  of  steel  than 
is  usual  or  permitted  at  present.  The  simplicity  of 
manufacture,  as  compared  with  that  of  rolled  iron, 
renders  almost  certain  a  nearer  approximation  In  cost. 
If,  by  a  wider  permission,  the  demand  for  steel  should 
Incrcise.  Kach  of  the  above  points  Is  taken  up  in  do- 
tail  and  carefully  considered,  the  admiralty  specifica- 
tions for  steel  plates  for  ships  are  given,  the  question 
of  steel  riveting  is  examined,  the  important  matter 
of  rust  is  dlscu«sed.  and  an  extcndwl  comparison  is 
made  between  the  weisht  anil  cost  of  iron  and  steel 
for  bridges.  The  whole  paper  is  of  great  value,  and 
well  worth  careful  study.  —  {Proc.  initt.  civ.  ttm.) 
o.  I,.  V.  (698 

Recent  hydraulic  experiments. —  At  a  meeting 
of  the  Institution  of  civil  engineers  held  in  London 
Nov.  14,  18S2,  M.ijor  Allan  Cunningham  gave  an 
account  of  an  extensive  course  of  experiments  on  the 
(low  of  water  In  the  Ganges  cmal,  extending  over 
four  years  (1874-1879),  the  principal  object  licing  to 
find  a  good  mode  of  discliarge  meiisurement  for  large 
canals,  and  to  test  existing  formulae.  Not  less  than 
fifty  thousand  measurements  for  velocity  were  m.fde, 
and  six  hundred  for  surface  slope,  while  five  hundred 
and  eighty-one  cubic  discharges  were  measured  under 
very  varied  conditions.  Forty  measurements  of  evap- 
oration from  the  canal  surface  were  made  in  a  Qoallng 
pan,  during  twenty-five  months.  The  results  showed 
the  movement  of  water  in  such  a  canal  to  be  In  many 
respects  quite  different  from  those  before  reported. 
—  {EiHiinerrtnri,  Nov.  17,  IS82.)     o.  L.  v.  |699 

Railroad  accidents,  and  the  earth's  rotation.  — 
R.  Randolph  shows  that  the  deflective  force  arising 
from  the  earth's  rotation  Is  entirely  too  small  to  de- 
termine derailments,  and  also,  that,  as  an  excess  of 
right-handed  der.iilmcnts  has  been  credited  solely  to 
north  and  south  tracks,  this  proves  it  to  be  wholly  Im- 
aginary; for  the  deflective  force  at  any  latitude  Is  the 
same  for  all  directions  (  V<in  Xoxtr and' g  eivjin.  mat;., 
188^,  117).    The  numerical  results  given  are  but  half 
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tlieir  truo   value,  ad  two  t-lcments  of  tin-  deflective 
force  ure  omitted  (Sciknce,  p.  IiS);  but  tliis  does  not 
Laffect  the  author's  eonriiulons,  as  the  detlertive  force 
Ell  still  insiguitic&nt,  and,   for  a    fast   train    in   tliis 
^Utllude,  limounts  to  but  about   <;„'ivn  of  tlie  wciKbt. 
—  w,  M.  ii.  [700 

The  type  of  modern  marine  engineB,  —  ('on- 
IWructliiij-flnKiiH.MT  All'ii'clit.  i)f  tin-  Austrian   iiiivy, 
rdiscuBsett  tlie  varinus  lunns  of  piijjiiies  and   I'oilfW 
which  have  iM-vn  |irijpo»ed  or  used,  gives  data  and 
indicat'jr-diagrani.'i  for  various  ohip^,  shows  tlint  the 
LCiimixinnil  ciicini'  rffi^i'ls  a  savinp  of  lifly-scveii  per 
Icciil  oviT   till-   simple,   and    pronounces   llie   tlin^c- 
^cylindiT  riini|»iunil  engine  llie  most  ecunoniiral  .ind 
bvsl.  —  iMillli.  rjehlfte  itf.eu),.  x.  II.)     c.  K.  M,        [701 
Torpedo-nets.  —  Lieut.  Sleeinnn,  U.N.,  proposes 
Iri  render  t'lrpi'do-nettliiKS  useless  as  a  pniLection  for 
ships  by  peniliiic  one  Lay  torpedo  after  another,  in 
^tbc  same  path,  at  8hort  intervals.     Tlie  first  breaches 
((the  net;  the  si-cond  passes  lli"  breach,  and  explodes 
ngoinst   the  sliip. — [Journ.  i/e  ia  finUe,   Feb.   IS.) 
c.  K,  >i.  [702 

Pendulum-chronograph.  — Cupt.  Caspersen,  of 
the  L>aiii!<li  army,  h;i^  ilevi.siMl  ,i  clironograph  for 
balll.itie  iinr|Htses,  wliicli  eorisisis  of  a  pendulum  pro- 
longed :i(i»vi:>  it«  piiiift  of  3U5|>i'ust»n  so  that  it  can 
be  arresfi'il  at  its  extremities  at  will  l>y  levers  con- 
lllecteil  witli  olei^tro-mannelii,  A  lioritontiil  wire  is 
[listened  -.xl  the  point  i/f  suaiH'ntiion,  with  its  ends 
"  ent  so  <is  to  dip  in  cups  of  mercury;  and  thus, 
\\<sn  tin-  pendulum  is  o.icillating,  the  contact  is 
tie  alternately  on  the  two  sides,  and  rcfjislered 
BUtnmutieally  on  u  dial.  The  instrument  measures 
with  prcL'Islori  the  hundredth  of  a  seconiL  —  (MilUi. 
gebirte  Meet/).,  X.  il.)     (  .  e.  ii.  [703 

CHEMISTRY. 

{(itiiffit,  pttyiir'tt,  ami  Imyrj/'inlc.} 

Conduct  of  moist  phosphorus  and  air  to- 
w^ards  carbonic  oxide. —  hi  repeatini;  the  experi- 
ments of  l.i'i.-iU  .ind  of  Kaumann,  Prof,  Ira  Hempen 
and  E.  II.  Kai.ser  nb.servcd  a  copious  piecipitute  ou 
passing  the  mixrd  gases  through  barium  hyilrate. 
Wlien,  however,  all  contact  of  the  gases  with"  corks 
and  connectors  was  prevented,  there  w!\s  no  formation 
of  bariiiui  irarbonate.  —  (Annr.  c.liein.  jnunt.,  Iv.  4.54.) 
C.  F.  M.  [704 

White  phosphorus,  —  A  uiodincatiou  of  phos- 
phorus, unite  different  In  its  properties  from  the 
variety  hitherto  Uiiown  as  while  phosphorus,  wat 
obtained  by  Kcmsen  ami  Kaiser  in  the  distillation  of 
ordinary  stick  phosphorus.  The  distillation  was 
conducted  in  an  atmo^jihere  of  hydrogen,  and  the 
distillate  collected  in  ^  receiver  partly  filled  with 
water  and  ice.  \t  the  end  of  the  distillation  a  thin 
white  cake  was  found  floating  on  the  surface  of  the 
water.  It  dissolved  readily  in  <-arboiiic  disulpliide, 
melted  Bt  the  same  temperature  a"  the  common  form. 
•ml,  on  melting,  was  transformed  into  the  latter. 
It  withstood  the  actiim  of  sunlight  longer  than  ordi- 
nary pliosphorus.  —  (ylm«*r.  chem.  joum.,  iv.  J.'ill. ) 
c.  r.  M.  1705 

Specific  heat  and  valence  of  thorium. — On 
further  study  of  llie  metal  tliorium,  L.  F.  Nillson 
finds  that  it  Is  letratoiuli-.  ami  that  its  atomic  heat 
calculated  from  the  mean  of  several  determinations 
of  the  specific  lieut  ().l):i"is7  is  (1.4.  Analogous  to  sili- 
con. It  forms  a  fusible  alloy  with  platinum  ;  and  the 
com|K.isition  of  its  chlorplatinate  corresponds  to  those 
of  tin  and  /.irnuiium. — (Ilrriehle  Jfularh.  clieni. 
i/fselliich.,  xvi.  IT,;\.)    c.  f.  m.  [706 

Formation  of  arsenides  by  presanre.  —  When  a 


mixture  of  /.Inc  flllngs  and  arsenic  in  powder  was  sub- 
jected to  a  pressure  of  C.JtJO  atmospheres,  \V.  Spring 
ob3er\ed  the  fornuitiou  of  an  arsenide  (Zn^/VSi). 
Corresponding  arsenides  of  lend  (Pbi.\Sj),  cadmium 
(CdjAs.. ).  and  of  copper  (CujAs,),  were  also  pre- 
pared. Varying  the  proportions  of  copper.  C'u,;As, 
and  CUi,As,  were  formed.  Tin  gave  ISn^iAs,,  and 
dilver  .^g.i.\B  and  Ag„As,  the  latter  a  brittle  mass 
of  metallic  lustre  and  gray  color.  —  {Brrlrhte  tli^utach. 
chem.  iifwlUrh.,  xvi.  ;'.24')    i'.  F.  M.  [707 

Production  of  apatites  and  wagnerites  con- 
taining calcium  bromide.  —  When  sodium  l>romide 
is  healed  in  a  temperature  just  .-jbove  fusion,  and  cal- 
cium phosphate  is  addeil  tu  it,  A.  I)illestatej<  that  well- 
developed  hexagonal  pyramiils  separate  on  cooling, 
which  have  the  composition  Co  Ur^  .  ;i(Cai(P(),),). 
On  beating  calcium  bromide  and  calcium  phosphate 
together,  a  compound  (CaBr,  .  Ca,  (P  O,),)  corre- 
spondina  to  wagnerlteci-j'Stallizes  hi  long  nemlles.  If 
calcium  arseniate  is  nseil,  instead  of  the  pbojpliatp,  in 
the  preceding  experiments,  in  the  Ihst  ease  tlie  com- 
|K>uud  Ca  Itrj  .  3|Ca,|AsO,)f)  crystallizes  in  hex- 
agonal [lyramids,  anil,  iu  the  second  case,  Caltrt  . 
Ca,  lAsOi),  is  formed.  When  vaniidic  aciil  is  fused 
with  sodium  bromide  and  cjilclnm  bromide,  the  chief 
product  is  a  hronio-vunadate,  (,'a  Ur,  .  :;((;», (V  O,),). 
The  corresponding  wngnerite  (Ca  Ur,  .  Cu  (V  Oi)j) 
results  when  the  aciil  is  fused  with  pure  calciutu 
bromide.  Analogous  compounds  may  lie  formed  In 
which  calcium  is  replaced  by  other  metallic  elements. 
—  (Compti'n  rendu»,  xcvi.  .')".").)     c.  F.  M.  [708 

The  atomic  weight  of  lantbauium.  — Since  the 
atomic  weight  of  l.\nlhatium  was  reduced  by  the  re- 
.snlts  of  Brauner  to  l.3.S.^j<  lrr)m  1:3'.'.  1.').  the  value  for- 
merly obtained  by  f'leve.  the  latter  sought  to  verify 
or  disprove  Hrauiier's  result  by  a  more  careful  prepa- 
ration of  tlie  material  from  which  the  atomic  weight 
was  determined.  From  1.5  kilos,  of  the  mixed 
oxides  of  cerium,  thorium,  lanlhannni,  and  didym- 
ium,  the  first  two  elements  were  removed  by  treat- 
ing the  partially  decomposed  nitmles  with  water,  and 
didymium  by  fractional  precipitation  with  ammoni- 
um hydrate.  The  seventh  fraction  was  converteil 
into  the  sulphate,  and  submitted  to  fractional  crystal- 
lization. The  lost  mother-liqi]nr  contained  lUgrms. 
of  the  sulphate,  which,  on  analysis,  gave  l.'is.tV.l  as  the 
atomic  weight.  Since  a  trace  of  illdymium  could 
still  bt;  detected  by  the  spectroscope,  the  fractional 
crystallization  was  continued  until  analysis  showed 
a  constant  pi^rcentage  of  lanthanum.  The  mean  of 
several  detenninations  gave  l:is.2L'  as  the  atomic 
weight.  Cleve  seeks  to  explain  the  difference  be- 
tween his  results  and  those  of  Itrauner  by  the  dif- 
ferent methods  employed  to  obtain  pure  material. 
He  thinks,  that,  since  Itrauner  depended  upon  a  frac- 
tional crystalli/ation  of  tlie  oxalates,  his  product  may 
have  contained  a  trace  of  yttrium.  — (Bull,  hoc.  ehim., 
xxxix.  IT>1.)    V.  r.  M.  [709 

METALLURGY. 

Silver-milling  at  Charleston,  Arisona.  —  Ac- 
cording to  Mr.  W.  Lawrence  .\ustin,  the  ore,  aj*  the 
mine  was  developed,  gradually  changed,  and  was 
found  to  carry  wulfenite  (molybdate  of  lead).  The 
bullion  resultiiig  from  milling  this  changed  ore  ran 
down  to  from  2tX)  to  ;!(X)  line.  Tlie  fineness  was  again 
restored  to  li"!)  by  stamping  much  finer,  and  giving 
up  altogether  the  grinding  in  the  pans:  departing 
from  the  usual  custom  of  stamping,  :>*>  mesh  to  the 
inch,  and  grinding,  and  also  by  the  use  of  lime  in 
denning  the  amalgam.  Ci'russite  and  galenlte  did 
not  cause  the  same  trouble  as  wulfeniti'. — {En;/. 
mdi.  journ,.  Jan.  27.)     n.  li.  R.  [710 
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Refractory  bricks.  —  The  waste  liquors  from 
mamifnctiirin;?  potash  snlts  iit  .St,is«turt  and  IrfHH 
poldshall,  conlaiiiinj;  37  to  3<3%  of  clilorldw  of  mag- 
nesium, are  now  saved.  Tlie  cvaporatpd  salt  I8 
trcati?il,  at  an  cK'vati'd  (onipcratnn;,  with  highly 
superheated  steam  in  an  o.xidi/.iiig  llame:  and  nearly 
chemically  pnre  magnesia  and  liydiocliloric  aeid  of 
21°  Bauini)!,  are  obtained.  This  magnesia  is  well 
•daplod,  not  only  for  making  the  cement  of  oxychlo- 
ride  of  magnesia,  hut  also  for  making  magnesia  fire- 
bricks, now  so  much  used.  —  (Enj.  mln.  jiturn.;  Feb. 
24.)    n.  ».  u.  (711 

Proposed  modification  io  copper-smeltiug. — 
Paul  .lohnsson  proposes  to  heat  Ihe  11.5  to  40%  copper 
matte,  derived  from  cupola  or  other  furnace  smelting, 
in  a  Siemens  furnace,  and  to  direct  a  blast  of  air  upon 
the  surface  of  the  molten  metal,  iu  order  to  oxi- 
dize the  impurities,  and  to  bring  the  matte  forward  to 
blister  copper  in  one  operation  of  12  hours.  He  esti- 
mates that  20  tons  of  matte  could  be  treated  in  one 
furnace,  with  the  labor  of  IU  men,  in  'H  hours;  wliile, 
by  the  old  method,  8  calciuers,  4  revcrberalory  fur- 
naces, and  40  men,  would  bo  required  to  do  the  same 
work.  —  (£'nf/.  min.jouni.,  March  3.)     H.  ii.  Ii.    [712 

Bessemerizing  matte  in  a  reverberatory  fur- 
nace. —  II.  M.  Ilowo  refers  to  the  article  of  Paul 
Johnsson  {Enrj.  mln  joum.,  March  3),  and  claims 
that  the  credit  of  the  process  belongs  to  the  Orford 
nickel  and  copper  company,  and  not  to  Paul  Johns- 
son. —(£«.'/.  ni/n.;'ouni.,  March  17.)     11.  II.  R.      [713 

OEOLOOT. 

Lithology. 
Iiithology  of  the  Elsengebirge.  —  The  rocks  of 
the  Eisengebirge  of  Bohemia  are  divided  by  Helm- 
liacker  into  three  groups,  —  crystalline  scliistose  rocks, 
cry'italline  massive  rocks,  and  clastic  (fragmental) 
rocks.  Under  the  first  are  described  rocks  classed  as 
arapiiihole  gneiss,  gneissoid  granulite,  porphyroid, 
mica  -ichist,  and  phyilile;  under  the  second  group  are 
placed  red  granite,  gray  granite,  gneissoid  granite, 
syenite,  granite  porphyry^  quartz  porphyry,  felsite 
porphyry,  diorite,  diorite  aphaiiite,  diabase,  gabbro, 
ur.ilite  diorite,  corslte,  and  troktolite;  and  of  the 
last,  a  diorite-tuEI-conglomerate  only  is  described. 

Under  the  name  '  porphyroid,'  a  temi  well  known  In 
the  early  part  of  this  century  and  previously,  Helm- 
.  hacker  places  rocks  which  resemble  quartz  and  felsite 
Drphyry,  but  have  a  schistose  structure.  Tlicy  pos- 
ss  n  fcjsilic  groundmass  and  crystals  arranged  in 
more  or  less  parnllel  Liyers.  Pliyliite  is  divided  into 
Rtaurolite.  andaUisite,  and  ottrelilu  phyilile,  and 
fruchtschiefer  and  lydite.  In  the  thin  section,  the 
first  is  seen  to  po«scss  a  groimdma^s  composed  of 
serlcite  plates,  between  which  biolile  scales  and  mag- 
netite grains  were  lying.  The  slaurolitc  lies  porphy- 
reticaily  enclosed  in  this  groundmass,  and  shows  aggre- 
gate polarization.  In  the  second,  Ihe  groundmass  is 
principally  composed  of  biolile  scales  and  magnetite 
or  aiitliracite  grains.  The  andaluslie  in  the  lliicker 
sections  is  of  a  palo  rose  tint;  iu  the  thinner,  color- 
less. The  ottrelite  schisfor  phyliite  was  formed  by 
the  contact  metamorphosis  of  bl.ick  ar^illitc  with 
granite.  Tliis  formation  of  ottrelite  schist,  by  the 
action  of  intrusive  rocks,  asrees  wiih  tlic  present 
writer's  observations  on  Lake  Superior  {Hull,  iitvu. 
eomp.  zool.,  vii.  4.")).  Tlie  ottrelite  or  chlorotoid 
plates  are  surrounded  by  a  very  flue,  granular,  scaly 
groundmass,  formed  principally  of  a  inuscovite-iike 
mineral,  which  polarizes  brilliantly.  The  Irregular 
polyg'inal  ottrelite  plates  have  a  pale  grayish-green 
color,  and  are  plainly  dichroic.    They  are  homogene- 


ous, and,  excepting  some  dust-like  grains  of  magne- 
tite, arc  free  from  inclusions. 

The  term  '  troktolite  '  is  tiie  cquiv.ilent  of  the  more 
common  one  '  forellenstein ' ;  and  the  diabase-tulT-con- 
glomernte  belong*  to  that  cla«,8  of  rocks  which  the 
present  writer  named  in  a  briefer  way,  in  Iti'i'.K  poro- 
dlle  (/.  c,  v.  2S0).  Our  space  forbids  an  adequate 
idea  of  an  extended  paper  filled  with  details.  —  {Areh. 
natur.  tandesdurchf.  Hijhmen,  1882,  v.  87.)    M.  E.  w. 
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Winds  on  sea  and  on  land.  —  Mr.  .VIexandor 
liuclian  ha.s  recently  disru.ssed  the  observations  of  tlie 
wind  made  by  the  Challenger  during  Its  cruise  of 
three  years  and  a  half,  ending  with  May,  I87fl. 
Observations  of  the  force  and  direction  of  the  wind 
were  made  on  1,202  days,  at  least  12  times  each  day. 
Of  these,  050  were  on  the  open  sea,  and  ."502  near  land. 
The  seas  were  the  North  and  South  Atlantic,  North 
and  South  Pacific,  and  the  Southern  Ocean. 

Mr.  liuchan  finds  the  diurnal  range  of  the  wind- 
velocity  on  the  ojien  sea  very  small,  not  varying  more 
than  1  mile,  on  either  side  of  17.5  miles  per  hour, 
during  the  24;  while  near  L-ind  the  range  was  very 
marked,  being  nearly  15  miles  per  hour  at  2  p.m.,  and 
only  a  little  over  11  from  0  p.m.  to  8  a.m.  This  he 
explains  from  the  fact  that  the  daily  range  of  surface- 
temperature,  for  example,  on  the  North  Atlantic,  is 
only  .7°;  and  hence  over  the  ocean  the  atmosphere 
rests  on  a  floor  the  temperature  of  which  is  all  but 
constant  day  and  night.  On  approaching  the  land, 
however,  the  daily  range  of  the  temperature  of  the 
air  over  the  sea  becomes  materially  augmented,  and 
amounts  to  4.S°;  and  wo  know,  from  all  observa- 
tions, that  on  the  land  the  range  is  still  greater.  This 
shows  that  the  phenomena  of  the  daily  r.inge  of  wind- 
velocity  is  intimately  associated  with  that  of  the  sur- 
face-temperature. Mr.  Buchau  writes,  "  So  far  as 
concerns  any  direct  influence  on  the  air  itself,  con- 
sidered apart  from  the  floor  or  surface  on  which  It 
rests,  solar  and  terrestrial  radiation  do  not  exorcise 
any  inflinnice  in  causing  the  diurnal  increase  of  the 
winil-veliicily  with  the  increase  of  temperature."  On 
ueaiing  land,  the  wind  is  everywliere  grcitly  reduced 
in  force,  the  retardation  being  due  chiefly  to  friction. 
The  winds  were  found  lightest  over  the  North  Pacific 
(14.5  miles  per  hour),  and  strongest  over  the  Southern 
Ocean  (2;i.5  miles  per  hour).  —  {Nature,  March  1.) 
u.  A.  ir.  [715 

Rainfall  of  New  South  Wales. —  A  valuable 
map  by  II.  C.  Hussell,  for  1H61,  shows  a  fall  of  forty 
to  sixty  inches  at  several  points  along  the  coast  north 
and  south  of  Sydney,  and  diminishing  to  twenty  or 
even  ten  inches  on  tlie  plains  of  the  Darling  Klver, 
some  five  hundred  miles  inland.  —  {Journ.  roy.  aoc. 
2f.  S.  Ii'tj/e.s,  XV.)    w.  .M.  n.  [716 

Weather-predictions  in  Australia.  —  All  the 
Australian  colonics  being  now  connecteil  by  telegrapli, 
it  is  proposed  to  i.ssne  daily,  at  Melbourne,  a  weather- 
chart,  showing  atinosplierie  conditions  at  nine  A.M., 
and  attempting  predictions  for  the  following  day, 
espei-inily  when  cyclone  disturbances  (.how  them- 
selves within  the  vicinity  of  the  coast.  Most  of  these 
storms  come  from  the  southern  Indiiui  Ocean,  and 
move  e,ist  or  north-east,  sometimes  running  ashore, 
sometimes  passing  south  of  Tasmania.  As  the  ba- 
rometer falls  on  their  approach,  warm  north  winds 
come  down  with  increasing  str^!ngth  from  the  heated 
interior  country.  Rain  is  generally  heaviest  with 
these  winds,  but  sometimes  falls  to  a  considerable 
amount  after  the  storm-centre  has  passed,  tlie  wind 
veering  through  the  north-west,  as  a  rule,  but  some- 


Annii 


i!*s;!.| 


SCIENCE. 


343 


thiic5  barking  tlirousli  lln-  east  wlicn  llifi  centre  passes 

Inland.     Atialrulia  ;emU  sturm-wurnings  by  cable  to 

LNew  Ze.-iland.     Nearly  every  biirninetric  depression 

[observed  In  the  former  region  reaclic?  the  latter,  re- 

'  quiring  two  or  three  day?  for  the  intennedlate  ocean- 

passasx*. — (Trana.  roy .  aoc.  Victoria,  x\-\i\.)    w.  m.  d. 
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PHYSICAL  GEOGRAPHY. 

Havraiian  Islauds. —  Preparatory  to  his  studies 
of  the  Ca«cadf  range,  Capt.   Dution,  of   the  U.  S. 
|,geological  survey,  visited  the  Ilawaiian  Islands  last 
year.     He  regards  Kilauea  formed  independently  of 
Uaiina  Loa,  and  describes  its  lava-lake.     The  oolos- 
I'lRl  eruptions  of  Mauna  Lon  were  especially  remark- 
»ble:  that  of  1S35  would  have  built  Vesuvius.     The 
mountain  has  no  cinder-cone<;  and  when  in  eruption 
there  is  no  roar  of  vapors  or  cloud  of  steam,  but  a 
J  river  of  liery  lava  wells  forth  like  water  from  a 
ndial  Hsstire  on  the  mountain  (lank,  .sometimes  begin- 
:  as  a  great  fountain  several  hundred  feet  high, 
Uien  swiftly  flowing  down  toward  the  sea.     The  lava 
being  very  liquid,  the  volcano  is  abnormally  flat,  and, 
kU  yet,  it  has  no  streams  or  ravines  upon  it;   but 
Etbere  are  many  long  tunnels  In  the  lavi-v,  which  lead 
the  drainage  underground.     Mauna  Kea  has  numer- 
ous cinder-cones,  which  form  striking  feature.'!  on  its 
l^opes.      Tlic  difference  between  the  erosion  on  Its 
rlndward  and  leeward  sides  Is  very  marked.     The 
tier  isl.tnds  were  also  examined.     Haleakala,  on 
Maui,  presents  grand  scenery  in  Its  deep  valleys; 
Oahu  and  Kaul  are  also  deeply  eroded,  implying  a 
cessation  of  tlieir  activity  earlier  than  that  of  Ilawaii, 
bat  not  necessarily  an  earlier  beginning.  —  (Amer. 
foum.  sc.  1S83,  219. )     w.  M.  D.  [718 

QBOORAPHY. 

{Arclic.) 

Norwegian  arctic  fishery  in  1882.  —  The  fish- 
erics  from  Tromso  and  Hammorfest  employed  675 
ersons,  in  07  vessels  of  2,0.")4  tons  total  burden,  and 
produoeil,  in  1S8'.',  HH  walrus,  5,.'*;W  seal  of  all  spe- 
iies,  117  beluga.  40  polar-bcais,  21 1  reindeer.  .3.32  kilos 
l«ider-down,  tlj  hectolitres  whale-blubber,  201, -100  had- 
M'X'k,  3iii»  hectolitres  of  haddock-livers,  and  2,430  of 
other  fi-h-livers,  —  having  a  total  value  of  some  2H>-, 
000  kionor,  or  about  ^OO.OOO.  —  (Deutseh.  yeogr.  hi, 
vl.  i.  ISHI  )    w.  H.  n.  [719 

Commerce  of  the  White  Sea.  —  In  curious  con- 
trast with  prevalent  notions  about  tlie  arctic  regions, 
Jure  the  statist lc«  of  trade  between  the  four  |)orts  of 
Korwegian  Kinmark  anil  the  llussian  ports  of  the 
While  Sea,  especially  Archangel.  In  ISSI  four  hun- 
dred and  seventy  vessels,  employing  over  two  thou- 
sand men.  visited  the  Fininark  ports;  and  in  1882  a 
still  larger  number,  bringing  goods,  cliiefly  the  prod- 
uct of  the  rich  fisheries  of  llie  White  Sea,  to  the 
amount  of  more  than  ?>7i»0,0lK),  and  receiving  cargoes 
for  Utin^ia  of  nearly  equal  value.  —  {DeuUc/i.  iieoi/r. 
M.,  tL  1.,  18S3.)    W.  u.  o.  [720 

PeiBia— Stack's   'Six  months  In  Persia'  (2  ▼., 

New  Yolk,  f'utniiin,  1S.S2)  is  an  entertaining  narra- 
tive of  an  overland  journey  by  one  well  lilted  for  it 
from  his  knowledge  of  the  language  of  the  country. 
His  descriptions  selibim  have  an  especially  geogrnphi- 
cal  turn,  as  most  of  his  route  had  been  fully  described 
before;  but  one  would  like  to  hear  more  of  the  burial 
of  the  old  town  of  Askizar  in  drifting  sands  (ii.  4), 
of  the  depth  to  which  the  rivers  have  cut  in  the  alluvial 


slope  at  the  foot  of  the  mountains,  so  as  to  be  out  of 
reach  for  irrigation,  and  of  the  ascent  of  Dcmavend 
(Ii.  171)).  The  characteristic  Persian  landjcape  is 
desert  plains  bordered  by  rugged  mountains,  with 
villAges  along  the  lnwer  slopes  wliere  they  can  get  a 
supply  of  water.  The  accounts  of  the  people's  dis- 
satisfaction under  Persian  misgovernment:  of  their 
apparent  desire  tor  external  control,  and  their  wonder 
whetlier  it  will  eomo  from  Itussia  or  England,  of 
which  they  have  very  Indistinct  notions:  and  of  the 
polyglot  society  in  the  larger  towns,— are  all  of  inter- 
est. A  chapter  is  given  on  the  outQt  necessary  for 
travelling  in  comfort;  and  a  number  of  route-maps 
illustrate  the  several  parts  of  the  journey  from 
Bushir  to  Karmiiu,  Ispahan,  Tehran,  and  the  Cas- 
pian. —  w.  M.  D.  [721 

Southern  Persia.  —  Persian  exploration  seems  to 
be  attracting  much  attention  in  Kngland ;  and  the 
March  number  of  the  Royal  geographical  society's 
proceedings  Is  almost  entirely  occupied  Willi  the  ac- 
counts of  recent  travellers  there,  and  the  discussions 
their  narratives  excited.  Col.  Champain  points  out 
the  small  amount  of  traile  carried  on  with  I'crsia  by 
British  merchants,  and  shows  th.tt  I<u»sian  warcj  are 
superceding  British  in  the  Persian  m.arkets.  This 
he  ascribes  to  the  wretched  condition  of  the  roads 
from  the  southern  coast  of  the  country  and  in  Turk- 
ish Arabia,  and  advocates  an  attempt  to  improve 
them,  as  well  as  to  build  a  railro.nd  from  Baghdad  to 
Khanakin  (lOU  m.),  and  to  improve  the  channel  of 
the  Kariiu  River  wliere  obstructed  by  rocks  at  Ahwaz, 
G.  .S.  Mackenzie,  of  the  house  of  IJr.iy,  Paul,  &  Co., 
at  Bushir,  on  the  Peisian  Gulf,  described  his  expe- 
rience on  Inland  journeys,  m.ide  sonte  years  ago,  as 
far  as  Ispahan  ;  and.  while  he  considered  it  too  soon  to 
project  railroads  there,  he  thought  much  could  lie 
done  by  Improving  the  rivers  and  roads.  Capl.  H. 
L.  Welis  gives  detaileil  narrative  and  surveys  of  sev- 
eral routes  across  the  mountainous  country  from 
Bushir,  inland  to  Ispahan,  and  from  Lake  Niris,  near 
Shiraz  on  the  south-east,  .is  far  as  the  Kartin  River, 
300  miles  to  the  nortli-west.  Although  far  better 
than  the  deserts  of  central  Persia,  the  towns  are 
generally  forlorn  and  dirty,  and  the  roads  are  very 
rough.  Lake  Niris  is  also  quite  unlike  the  flat 
swamps  of  the  desert  regions  farther  east,  as  its 
shore-line  is  very  IrregulaK  its  banks  are  often  pre- 
cipitous, and  numerous  rocky  islands  rise  from  its 
blue  waters.  It  was  found  to  have  a  large  extension 
to  the  east  from  its  north-western  end,  not  previously 
explored,  known  as  Taslit  or  Nargis,  joining  tlie 
main  lake  by  a  narrow  p,iss.igc.  The  lake  has  no 
outlet,  and  its  waters  are  bad  but  drinkable.  Huins 
and  cuneiform  inscriptions  were  found  at  several 
points.  —  w.  M.  D.  (722 

TesBO. — This  northern  Japanese  island  is  de- 
scribed by  Dr.  Braiins  of  Halle  .is  even  more  pictur- 
esque than  Dai  Nippon.  Its  surface  is  sharply  broken 
by  mountain  and  valley,  and  the  volcanic  peaks  and 
leaping  streams  give  it  a  most  allr.ictive  landscape. 
Volcano  Bay,  north  of  Hakodate,  with  nuiuerous 
cones  rising  to  six  thousand  feel  around  it.  is  named 
as  one  of  the  most  beautiful  places  iu  the  world. 
The  central  part  of  the  island  contains  a  hold  and 
high  range  of  oiil  crystalline  rocks,  bordered  by  the 
heavy  miocene  lignite  formatiim,  and  llic  fossijiforous 
pii'icene  strata.  The  volcanic  rocks  belong  with 
tlie  latter,  and  consist  of  the  true  eruptive  masses 
(Lyman's  'old  volcanic  formaiion")  and  the  later 
stratilied  tuffs,  which  often  cover  extensive  areas. 
No  glacial  action  is  recogni^ied  in  tlie  quaternary 
deposits.  Brief  notes  are  added  on  the  fauna  and 
flora.  —{Verh.  erdk.  Bert.,  1S83,  43.)    w.  u.  li.  [723 
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Cryptoganu. 

Action  of  light  on  Algae.  —  Berttaold  has  mnUe 
•  minute  study  of  (ho  nctioti  of  light  on  seaweeds, 
eepi^cinlly  Florldeao,  aud  gives  the  results  of  his  ob- 
servations on  spt'oics  growing  near  Nnples,  and  of  his 
cultures  made  at  the  /.oulos;ipal  station  in  tliat  city. 
ITudertbe  influence  of  feeble  ilhunlnatlun,  the  species 
studied  turned  towards  the  light;  but.  when  stronger 
light  was  used,  they  turned  from  it.  lie  considers. 
in  detail,  the  effect  of  lishl  In  modifying  tlie  growth 
and  branching  of  difTeninl  species.  Many  seaweeds 
are,  at  some  seasons  of  the  year,  covered  with  color- 
less hairs,  whose  funnlion  luis  hitherto  been  supposed 
to  be  connected  with  absorption  of  nutritive  material. 
Ekrthold  rlenies  this  supposed  office  of  the  hairs,  and 
maintains  that  they  act  :is  a  protection  against  too 
bright  light,  and  stales  that  exposure  to  light  Is  fol- 
lowed by  an  increase  in  the  growth  of  hairs.  He 
Jso  gives  .in  explanation  of  the  iridescence  of  certain 

eeies,  whii'h  is  i)roduced  by  the  foruiatiiai  of  small 
Sates  on  the  outer  part  of  ilu'  cells,  as  in  Chylocla- 
lin,  or  bv  globular  or  irregular  bodies  in  the  cellc,  as 
In  f'liondrirt  .md  I 'yslosclra.  He  ilenlcs  the  existence 
of  any  true  lluorescence  in  such  cases,  which  he  con- 
siders to  be  merely  instances  of  iridescence,  and  as- 
serts that  the  plates  and  globules  act  ns  shields  against 
too  strong;  ll^ht.  lie  also  attributes  a  similar  func- 
tion to  the  calcareous  Incrustation  found  in  Chara  and 

iweeds  like  Acelabulnria  ami  Corallina.  —  {I'rinri- 
ieim^KJahrh.)     w.  o.  r.  [724 

Fertilization  of  red  sea^nreedB. —  I'rofessor  Fr. 
Sobmil/.  hai  published  some  i;eni"ral  observations  ou 
red  seaweeds,  in  which  he  .-idvanccs  the  view  that 
the  thallus  in  this  group  of  Algne  is  always  of  u  fila- 
mentous origin,  no  matter  what  the  cellular  charac- 
ter of  the  mature  frond  may  be.  and  secondary  cell- 
divisions  never  include  the  axis  of  the  primary  cells. 
He  considers,  in  detail,  the  fertilization  and  the  for- 
mation of  the  carpospores,  and  is  of  the  opinion  that 
there  is  no  indirect  im[iulse  transferred  from  one  cell 
to  another  at  a  distance,  even  in  genera  like  Duilres- 
naya  and  Polyidcs,  but  that  there  is  always  a  direct 
transfer  of  cell-contents.  The  abstract  question  of 
the  nature  of  the  sexuality  in  Florideae,  as  compared 
with  that  of  other  orders,  lus  Ascomycetes  and  Col- 
lemuecai'.  is  treated  at  length;  and  ho  unites  the 
Hangl.iceae  with  t'hlorophyccae,  rather  than  with 
Florideae,  as  lias  recently  tieen  done  by  Berthold.  — 
(lirricUI.  akml.  irins.  Ilfrlln.t     w.  a.  K.  [725 

Fbeuoguoa. 

Influence  of  sunny  and  shaded  localities  on 
the  development  of  foliage-leaves.  —  Stahl  of 
Jena  has  given  considerable  attcntimi  for  several 
years  li«  the  effect  which  llgbt  has  in  the  develop- 
ment of  the  assimilative  tissues.  It  has  been  held 
by  some  that  the  degree  of  exposure  of  a  leaf  unfold- 
ing from  the  buil  can  have  no  influence  upi>n  the 
character  of  its  cells,  except  so  far  as  etiolation  or 
blanching  might  produce  it.  Upon  reviewing  nil  the 
evidence  in  the  light  of  his  recent  researches,  Stahl 
thinks  that  in  shaded  places  the  leaves  have  a  less 
well-markeil  palisade  system,  whereas  in  full  sun- 
light they  develop  a  better  palisade  system  and  a  less 
well-cbaracteri/.ed  spongy  parenchyma.  The  author 
is  convinced  that  these  facts  in  regani  to  the  partial 
adaptation  of  le.ives  to  their  surroundings  shoidd  be 
borne  in  mind  in  the  selection  of  the  amount  of  light 
in  our  greenhouses.  The  paper  is  well  illustrated, 
—  (Xeiltfhr.  nuinnrixKennrh.,  xvi. ;  J(.  B.,  Ix.  I,  a.) 
o,  L.  ti.  1726 


The  largest  flower.  —  Dr.  ThurlK'r  give*  an  ac- 
count of  the  pollination  of  Ralllesia,  written  in  an 
interesting  way  for  young  readers.  The  immense 
mottled  (lowers,  with  an  expanse  of  three  feet  and  a 
weight  of  fifteen  pounds  each,  are  diocciou.s.  They 
are  fertilized  by  tlesh-flies,  attracted  by  their  ciirriou 
odor.  —  (j-lmer.  a^ric,  April.)     w.  T.  [727 

ZOOLOGY. 

Ooeleuterattii 

Structure  and  development  of  uematophores. 

—  As  the  result  of  his  study  of  tlie  nemaloidinrcs  of 
Aglaophcnia,  Antennularia,  and  I'luinularia,  Merej- 
kowsky  concludes  that  we  must  abandon  the  old  view 
that  a  ncmato|iliore  is  an  amoeboid  moss  of  snrcode, 
since  the  use  of  reagents  shows  tliat  It  is  niaile  up  of 
distinct  nucleated  cells.  These  cells  arc  derived  from 
both  layers  of  the  body;  the  endodemi  forming  the 
central  axis,  and  the  ectoderm  the  outer  layer.  The 
nematophore  is  usually  divided  into  two  parts,  of 
which  one  sliows  no  power  of  motion,  and  contain* 
a  battery  of  very  large  lasso-cells;  while  tlie  second 
liortinn  is  very  movable,  an<l  exhibits  amoeboid 
changes  of  form.  Tlie  active  portion  is  composed 
entirely  of  ectoderm,  while  the  immovable  portion 
contains  an  endodermal  axis.  The  active  portion  pre- 
sents a  peculiar  t>pe  of  histological  structure,  since 
its  cells  are  embedded  in  and  surroundeil  by  a  strun- 
tureluss  layer  of  contractile  protoplasm,  whicli  lias  In 
Itself  the  power  of  active  change,  and  to  the  contrac- 
tile power  of  which  the  amoeboid  movements  are 
due.  This  protoplasmic  layer  seems  to  correspond  Iti 
that  which  unites  together  the  cells  of  labyrinthula; 
and  something  similar  is  found  in  sptmgcs. 

Merejkowsky's  investigations  of  the  development 
of  ncmatophores  have  led  him  to  believe  that  these 
structures  are  neither  organs  wiiich  li.ive  been  »c- 
nuired  for  a  special  |Ulrpo^e,  U'T  specialixed  polymor- 
phic hydrnnths.  but  simply  degenerated  hydranths. 

In  support  of  this  view,  he  says,  that,  when  a  colony 
of  I'lnmularia  halicloldes  was  kept  over  night  without 
a  supply  of  running  water,  tlie  tentacles  and  oral  ori- 
fice disappeared,  the  whole  body  became  rcduceil  in 
size,  and  the  hydranlh  thus  became  converted  into 
something  which  bore  a  very  close  reseuiblance  to  a 
nematophore.  The  ectoiierm  gave  rise  to  long  pscu- 
dopodia,  and  changed  its  form  continually,  czliibit- 
ing  amoeboid  movements  which  were  almost  exactly 
like  those  of  a  true  uematophore.  —  (Arrh,  xool.  exp. 
uen.,  I.N<a,  4.)     w.  K.  H.  (728 

Wonna. 

Haplobranchus,  a  ue^xr  serpulid.  —  A.  U.  Bounio 
describes  liaplobraiiclius  ac.«luarinus,  a  new  species 
of  serpulid,  belonging,  apparently,  to  the  Sabcllldac, 
but  dinering  from  all  known  foiiiK.  .V  description, 
including  a  few  analoniical  notes,  is  given.  The  worm 
was  f'lUiid  on  both  the  Irish  ami  Rnglish  ('oasts.  — 
{Quart,  j'lurn.  micr.  .fc,  imi,  llW.)     (;.  !».  Ji.         [729 

The  species  of  branchiobdella  ou  cray-fisb. 

—  Oustroumoff  has  found  a  species  near  Kasan  on 
the  gills  of  Astacus  ieptodactylus,  but  which  is  nearer 
to  11.  parasita  tlian  to  It.  astaci,  and  for  which  he 
proposes  the  n.inic  li.  astaci  leptodactyli.  —  (Z<»j(. 
anz..  vi.  7t!.)     c.  s.  m.  [730 

The  teeth  and  synonymy  of  Dochmius. — 
Megnin  discusst-s  the  synonymy  of  the  genera  Doch- 
mius, Strongylus.  and  Ankylostonia.  I>ujardin  sep- 
arated Doclttniiis  as  toothless  forms:  but  Megnin 
finds  teeth  in  the  Dochmius  of  the  dog;  and,  believing 
that  they  will  be  found  in  the  other  members  of  the 
geiiiis,  be  nialnlains  that   the  iiuiue  ought  to  be  r«- 
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pla^oct  liy  Atikylostoma.  which  hM  priority  (or  toothed 
fonii«of  Slirni;;vliils.  TheiemU  bAveliffii  ppcviou'tly 
oveHookml.  —  ( «u/f.  toe.  zonl.  Frnnee,  18S2,  282.) 
i;.  s.  M.  [73 

Inaseta. 

Caddis-fly  cases.— Mis?  C.  H.  Clarke  Bgnres 
nrjtl  il«;si-ril>i>^  Ihh  iiit<'iejtln!i  upw  forms  of  UrVAl 
caiPs  of  riyilropsyoliiihic  irtmi  Mas^ai-lnisctts.  One 
of  tlipin,  that  of  a  Ilydropsyohc,  reiemblcs  a  tunnel. 


looselv  attncheil  to  a  stone  by  its  lower  edges,  the 
stone  forming  the  l>ottoni.  It  may  l>e  comftosed  en- 
tirely of  Siiiiii  or  of  vegetable  fritgnienIK,  or  of  botli, 
and  is  pc-ciiliiir  for  baviiip:  at  its  luoutli  a  verllcal 
fritniework,  wilh  a  net  stretched  across  it.  as  in  the 
figure,  10  Ctttoh  its  prey.  The  ciise  is  built  in  swiftly 
running  witter,  and  the  supporting  framework  of  the 
net  is  ucciislonnlly  stayed  by  silken  cords  slrulcblng 
to  sult,ible  points  on  the  stone. 

The  olher,  tli.il  of  a  Plectrocnemia,  is  a  tall  cyclin- 
drloal  diininey.  with  lateral  tubes  expanding  into 
chambers.  Tiie  cham- 
bers usually  end  with  a 
oniall  a|>er(ure,  but 
Nonioliines  extend  Into 
another  short  piece  of 
cylindrical  tube  with 
an  aperlure  at  its  end. 
The  upper  cml  of  the 
main  tube  ha*  occa- 
(ionaily  two  opening*, 
thou^li  commonly  one. 
These  tubes  are  found 
erect  in  ihe  muddy  bot- 
toms of  brook*, and,  but 
for  the  apical  o[]ening. 
look  like  the  iwi^s  one 
may  see    stranded    In 

•well  plai-es.  Miss  Clarke  was  unable  to  discover  In 
which  part  of  the  ca«e  the  larva  lived  ;  but  the  pupa 
was  alwji>.s  found  in  the  upriu-ht  shaft,  its  place 
usually  inilicated  by  an  enlargement.  —  {I'rnr.  linxl. 
me.  nat,  hUU,,  sxil.  U7.)  |732 

VERTEBRATES. 

Origin  of  tbe  vertebrate  mesoderm.  —  Komiti 
discusses  Ilis's  view,  that  the  mesoderm  has  a  double 
origin,  in  part  from  the  primilivc  streak,  and  In  part 
from  inde(>endi.'nt  cell*,  which  Ills  calU  parahla.stic. 
and  thinks  ilerived  from  the  yolk,  and  de.sllne<l  to 
form  the  connective  and  vascular  lissiu's.  Komiti 
admits  the  double  origin,  but  maintains  that  tlie  In- 
dependent cellsart-  derived  from  the  ^'erminal  portion. 
The  celli  In  the  periphery  of  the  mesoderm  are  ile- 
rived "  from  the  proliferation  of  some  lan^e  cells 
which  have  emigrated  from  the  segmentei)  germ,  and 
lie  between  the  primitive  layers."  —  {Arch.  Hal.  Iiinl., 
ii.  277.)     c.  X.  M.  [733 

Formation  of  senim  albnmeu  in  gastric  di- 
gestion.—  It  is  generally  believed  that  protcids,  when 
digesteil  in  tlie  stumach  or  small  intestine,  are  trans- 
fornie<t  into  (leptones,  and  absorlied  in  that  form;  but 
there  has  always  been  the  objection  to  this  view,  that 


peptone  cannot  be  found  (or,  if  found,  then  only  in 
minute  quantity)  in  the  blood  of  the  port.il  vein, 
or  in  the  chyle.  Hence,  if  the  proteids  eaten  were 
turned  into  peptone,  and  absorbed  in  that  form,  they 
mn«t  very  ijuickly  be  converted  into  the  albumens 
of  the  blood,  lymph,  or  chyle.  Von  Olt  now  claims 
that  he  has  proved  that  serum  albumen  is  produced 
in  the  stom.-ich  ami  intestines  during  digestion.  But 
his  proof  consists,  1°,  in  assuininn  ilnU  Martlus  was 
correct  when  he  stateil  that  no  proteiil  but  serum 
albumen  will  coiise  the  heart  of  a  frog,  which  has 
been  brought  to  a  staiidslill  by  washing  with  salt 
solution,  to  beat  again;  and,  'J°,  in  showing,  that, 
from  the  contents  of  the  stomach  or  intestine  of  a 
digesting  animal,  a  solution  can  tie  prepared  which 
will  make  the  heart  recommence  healing.  As  nu- 
merous intermediate  and  by-products  arc  known  to 
be  formed  during  the  digestion  of  albumens,  and  as 
Martin*  did  imt  experiment  with  several  of  these,  it 
is  clearly  necessary  that  the  action  of  each  on  Ihe 
heart  lie  sludieil  before  we  are  justified  in  concluding 
that  a  heart  which  is  fed  by  a  liquid  containing  them 
Is  nourl>hetl  by  serum  albumen,  and  not  by  them  or 
some  one  of  them.  Von  Ott  find*  that  milk  1*  an  ex- 
cellent food  for  the  frog's  heart,  but  that  it  loses  this 
power  when  all  proteids  arc  reiuove<l  from  It.  —  (Du 
Hoi*'  arrhit,  lim,  1.)     II.  N.  M.  [734 

Excitation  of  vascular  nerve-centres  by  tbe 
summation  of  electrical  stimuli.  —  Kronecker 
and  .Nicolaides  have  examined  Ibo  intluence  of  suc- 
cessive stimuli  upon  the  vaso-motor  system.  In  order 
to  sec  If  the  vrtscular  nerve-centres  obey  the  luwo 
which  have  been  established  in  thi*  regard  fur  the 
reflex  movements  of  the  limbs.  They  find  a  general 
agreement.  Single  induction  shi>cks  applied  to  vaso- 
motor centres  in  the  medulla  or  spinal  cord  have  no 
influence  upon  arterial  pressure.  Moderately  strong 
stimuli  Qrst  begin  to  act  by  summation  when  they 
follow  at  not  greater  intervals  than  half  a  second. 
Increasing  (he  nite  of  stinnilation  increases  the  effect 
up  to  a  rale  of  from  twenty  to  ihirty  |>er  second:  in- 
crease of  rate  beyond  this  h.is  no  effect.  Keeping 
the  rate  quite  slow  and  constant,  but  increasing  the 
intensity  of  the  stimuli,  Increases  the  effect,  but 
never  so  much  as  quickening  the  rate.  The  maxi- 
mum of  blood-pressure  can  be  obtained  either  with 
powerful  shocks  at  i',. -i'/'  intervals,  or  moderately 
powerful  induction  shocks  at  /m-A"  intervals.  It 
takes  longer  to  attain  the  raaxlmiim  result  with  slow, 
powerful  stimuli,  than  with  weaker,  but  more  rapid; 
also  with  slow  stimulation  the  absolute  number 
which  mu>t  be  given  before  the  maximum  result  Is 
attained  is  greater.  The  conclusion  is  therefore 
reached,  that  the  cells  of  the  va.scular  nerve-centres 
a.jree  essentially  wilh  the  proper  motor  cells  of  the 
sfiiiuti  c<ird  in  having  an  inherent  tendency  (in  the 
dug)  to  vibrate  at  a  rate  of  atraut  twenty  times  a 
second. —  (Wu  Boiii'  arcliic,  18*3,27.)    If.  .s.  M.   [735 

Tetanic  stimtilation  of  frogs'  nerves  by  a  con- 
stant current.  —  Von  Frey  h.is  lately  carried  on  a 
series  of  investigullons  as  to  why  a  frog's  muscle  Is 
sometimes  tetaniscd  —  though  usually  only  giving  a 
single  twitch  —  when  a  constant  galvanic  current  is 
sent  through  its  nerve.  lie  point*  out  some  of  tbe 
conditions  under  which  the  long-continuwl  contrac- 
tion Is  observed,  .ind  shows  that  it  is  a  true  tetanus, 
and  not  merely  a  very  prolonged  twitch.  —  ( Du  Unit' 
(trcAip,  1S83,  «.)     If.  N.  M.  [736 

FUh. 

Bpawning-babita  of  Ceratodtis. — Mr.  Haswell 
has  stated  before  the  Linnaean  .society  of  New  South 
Wales,  that  Hr.  Morton,  of  tiie  museum,  had  asrer- 
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lained  tlml  ttii-.  so-called  *  Ceratodus  '  o{  Queen»- 
lanil  s[iawiis  during  the  months  of  June,  .luly,  and 
Aii!;u>t,  in  the  Biirnell  River.  A  «liKlit  excivalion  is 
made  1))'  IIh'  llsh  In  the  bed  nf  the  river,  In  water  about 
eight  to  t<Mi  feet  ileep;  and  the  male  and  female  i;uard 
the  nest  till  ilie  i"i'^t  are  hatched.  Hope  i.s  held  out 
Ihat  a  supply  of  fertilized  eij-js  may  be  procured  next 
Beaton,  and  the  embryology  of  the  type  studied.  Thus 
a  i^e.tt  g.ii)  in  our  knowledge  of  the  ancient  lish-types 
may  be  tilled  up.  —  {\nlarf,  .March  l.i.)    T.  o.     [737 

Development  of  the  pike's  skull. —  An  impor- 
t«nl  in<!inoir  on  the  development  of  the  membrane- 
bone*  of  tlie  piite's  skull  has  been  published  by  Dr. 
Johannes  Waliher.  The  ob.servations  were  cldefly 
made  on  the  young,  representing  two  stages  of  devel- 
opment,—  one  U  and  the  other  )l-i  mm.  long.  The 
.luthor  r«cog;ni/,es  five  categories  of  o«.'<llica(ions;  viz., 
'  hautknoclien,'  includini;  '  cementknochen,'  '  bin- 
degeweb"knochen,'  and  '  perlchoiiilralknoclien  (cen- 
trifu'.'al  ivacliscndj' ;  and  '  knorpelkni>chen,'  including 
'pericliondral  (eenlri|«'<lal  waj?lisend)'  and  'enchon- 
dral.'  For  ills  generali7,aiions,  we  must  refer  to  the 
memoir  itself  (■/cim.  zcHtirlir.,  xvi.  .W,  pi.  8,  4).  In 
this  connection,  we  may  also  call  attention  to  a  mono- 
graph on  the  development  of  the  pike's  shoulder- 
girdle  and  peetoral-<in,  published  by  Ur.  G.  Swirski  at 
Dorpat  in  IS80.  —  T.  o.  [738 

Isaak  'Walton,  and  the  river  Itea.  —  An  intercst- 
ini;  article  on  tin;  lllMe  rivir  Lea,  as  it  is  at  present, 
has  l«jen  published  under  tlie  above  caption  by  K.  B. 
Croft.  A  list  of  the  fishes,  with  notes  as  to  their  oc- 
currence (whether  .ibundant  or  rare),  will  enable  the 
Waltonian  to  compare  the  past  and  present  of  the 
river  immortalized  by  the  'father  of  angling.'  It 
supplements  a  pav>er  some  lime  previously  published 
by  .Mr.  Liltleboy  In  the  transactions  of  the  Watford 
natni-al  history  society  (ii.  113).  — {Trana.  UertJ'.  nat. 
lUH.  DOC,  a.  9.)  [739 

Mamnula. 

American  sirenians. — The  discovery  of  a  new 
fossil  sirenian  in  .South  Carolina  brings  the  number 
of  known  exi>ting  and  extinct  forms  in  North  Amer- 
ica to  eight  (Cope.  Proc.  acaJ.  nat.  ne.  PliilmJ.,  lt*83, 
The  Florida  manatee   is  still   extant   in  that 

ate,  and  it  is  probable  that  the  South  American 
"^'inanatee  may  yet  bo  found  in  Texas.  Two  extinct 
forms  ( Anoplonas.<a  forclpata,  from  Georgia ;  and 
Heniicaulodon  cfTodiens,  from  New  Jersey)  have  been 
previously  described  by  Cope.  The  tyi)e  f>f  Owen's 
rrora*tomus  was  from  the  West  Indies.  Two  other 
extinct  species  of  manatee,  founded  upon  teeth,  and 
the  new  generic  form,  Dioplotherlum  M.migaulti,  alt 
from  South  Carolina,  complete  the  number.  From 
recent  remarks  l)y  .Mr.  W.  U.  Divll  {liiol.  soe.  Wash.; 
meelinij  March  HD).  it  would  appear  certain  that  Rhy- 
lina  has  not  existed  on  the  coast  of  the  .Alaskan 
peninsula  since  the  advent  of  man.  and  probably 
never.  It  cannot,  therefore,  be  added  to  the  list  of 
American  sirenians.  —  r.  w.  t.  [740 

Foetus  of  a  seal.  —  Camerano,  in  vol.  xxxv.  of 
the  Memorie  of  the  academy  of  Turin,  describes  the 
anatomy  of  a  nearly  mature  foetus  of  Otaria  jubata 
Forst.  Its  length,  with  the  hind-limbs  exiemled,  was 
51  em. ;  its  structure  showed  a  close  affinity  with 
other  carnivora.  The  author  gives  a  dcfcrlption  of 
the  thoracic  girdle  with  nieosurenients.  It  is  note- 
worthy that  the  scapula  and  the  coracoid  apophysis 
are  relatively  more  developed  than  in  the  adult.  The 
comparison  of  the  cranium  with  that  of  the  ailult 
allows  Ihat  variations  occur  here  similar  to  those  ob- 
aervetl  in  the  gorilla,  especially  in  the  proportion  be- 
tween the  cntniuin  pro|)er  and  the  facial  region.    The 


brain  dilTeis  in  the  usual  manner  from  that  of  the 
adulL  The  right  ventricle  of  the  heart  is  shorter 
than  the  left:  in  the  adult  they  are  about  equal.  The 
same  difference  with  age  exists  in  lions.  The  coro- 
nary vein  is  very  large.  From  the  aortic  arch  arise 
only  two  vessels,  —  the  innominate  trunk  and  tlie  left 
subclavian,  —  not  three,  as  in  the  ailult:  the  young, 
therefore,  resembles  in  this  respect  the  ai^uatic  carniv- 
ora, with  which  it  is  probably  phylogenetically  re- 
lated.—(^IrcA.  iiai.  6Jof.,  11.  28i.)    c.  8.  M.  [741 

Duration  of  fecundity  In  man.  — The  generally 
accepted  notion  that  the  period  of  fecundity  for  the 
male  does  not  extend  beyond  the  sixtieth  year,  and 
for  the  female  the  fortieth  year,  is  shown  by  M. 
Mignot  to  be  to  a  certain  degree  IncorrciM.  He  cites 
numerous  cases  which  show  that  the  perio<l  may  ex- 
tend to  the  seventietli  year  in  the  male,  ami  to  the 
Hfty-sixth  or  fifty-eighth  in  the  female.  —  (Sou.  »c. 
mi'ii.  GannH,  xxxvi.  111.)     v.  w.  T.  [742 

The  intermedius  of  the  carpus  in  man  and 
other  mammals. —  Leboncq  has  re-examined  lids 
bone  by  aid  of  microscopic  sections,  with  a  view  of 
determining  its  relations  to  the  other  liones  of  the 
wrist.  It  nrsl  shows  itself  with  distinctness  in  hu- 
man embryos,  of  which  the  hand  ha-s  «  length  of 
"i  mm.,  appearing  a<  n  rartilaginons  nodule  inserted 
between  the  scaphoid  and  the  lirst  three  bone.«  of  the 
drital  row.  In  hands  2.5  mm.  long  it  appears  as  a 
polyhedral  nodule  attached  to  the  scaphoid  at  one 
point  near  the  palmar  snrf.ice.  but  otherwise  free. 
In  hands  4.o  to  'i  mm.  long  the  cartilaginous  at- 
tachment is  broader,  but  the  Intermedius  is  still 
distinguishnble.  With  the  growth  of  iho  foetus,  the 
boundaries  become  less  and  less  distinct,  and  finally 
disappear.  I.eboucq,  therefore,  decides  tliiit  the  in- 
termedins does  not  disappear  by  atrophy,  but  by  fusion 
with  the  scaphoid.  He  does  not  agree  willi  Koson- 
ber",  Ihat  the  space  siipixisedly  left  vacant  by  atrophy 
of  the  intemiedius  Is  lllletl  with  Umh  it  vafiicliK,  with 
large  nuclei  ( ?)  in  its  walls,  but  by  simple  ligamen- 
tary  fasciculi. 

Although  having  no  new  facts  loconlribiite,  regard- 
ing the  chimpanieo  and  gorilla,  in  which  the  inter- 
medins <li>appenrs  in  the  adult,  lie  lielieves  Ihat  it 
combines  witli  the  scaphoid  as  in  man.  In  the  do^ 
and  the  cat,  the  intermedius  is  also  as  in  man,  but 
extends  less  in  the  dor^elunibiir  direction.  In  embryo 
bats  (nolaiily  in  Vespertillo  murinns)  the  inlermedlus 
is  distinctly  visible.  Its  presence  in  marsupials  needs 
further  confirmation.  In  conclusion,  Leboncq  states 
his  belief  that  the  intermedius  is  present  in  tlie  em- 
bryos of  all  peut,ad,iciyle  mammals.  —  {Hull.  acaiX, 
ne.  «ff!/..  (3),  iv.  220.)     F.  w.  T.  [743 

ANTHBOPOLOOT. 

Resources  of  anthropology.  —  The  student  of 
any  branch  of  human  knowledge  is  always  grateful 
to  those  who  will  show  him  tlie  results  of  oilier  men's 
labors.  The  surgeon-general's  oflice  in  Washington 
has  undert.iken  io  be  the  guide  of  anlhropologista 
in  this  respect.  Under  the  ilirecliun  of  iJr.  J.  S. 
Billings  and  Ur.  Robert  Flelcher,  aided  by  a  force  of 
accotnpli-.hed  assistant.s,  are  issued  the  index  medl- 
cus  and  the  Index-calalogue  of  the  snrgcoii-general'a 
office.  The  fonner  Is  a  monthly  calalogiic  of  medi- 
cal literature,  classilied  so  ns  to  be  most  serviceable 
to  the  practitioner,  as  well  as  to  the  student  of  human 
biology.  Through  a  .system  of  exchanges  and  pur- 
chases, all  the  cnilitable  medical  anihiO|>ological 
journals  of  the  world  are  pronipily  received,  and 
their  contents  Indicated  through  the  Index  medicus. 
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The  untliropnlocixl  will  alwayg  find  useful  infornin- 
lion  uiiiler  the  Wurds  bibliography,  anatomy,  phy-i- 
olo^y  of  the  bmln  and  irtvohs  jyslein,  blol"'(»y, 
iibnornmlici>>9,  aiilhropology,  and  cratiiolo^.  Thu 
second-named  publiottinn  appears  In  quarto  vol- 
utnes,  In  which  every  subject  upon  wliich  iiny  thing 
contained  In  the  suigeoii-general's  library  has  l)e(!n 
written  I?  oataloi^ued  with  consi-ionllous  minutene«s, 
and  with  reference  to  the  ready  convenience  of  the 
student.  Three  Tolumea  have  already  appeared.  — 
o.  T.  u.  [744 

(Ola  Kirrtd.) 

Anthropology  of  Caffraria.  —  The  anlhropo- 
lo^cal  doi.'unienlM  oolleined  in  Caffraria  by  M.  Dele- 
gorgue  in  the  years  1S;!.H-14  are  luiide  the  text  of  a 
pa[)er  by  M.  Ilauiy.  H>;  bos'iH  wiili  a  rfmimfi  of  the 
~ Tilings  upon  CalTraria  prior  to  the  travels  of  M.  Dele- 
__t>rgue.  commencing  with  the  2.')ih  of  December,  I4l»7, 
'wlien  Viisi'O  da  Qama  named  tlie  country  of  Natal 
from  tlie  Nativity.  To  those  making  a  ."tiidy  of  the 
tribes  so  prominent  for  tlieir  bravery  in  the  face  of 
British  soldiers,  this  oliapter  will  be  ominenlly  use- 
ful. The  documents  for  which  we  are  indebted  to 
M.  Delegorgue  relate  especially  to  the  Amazulus, 
although  other  memlters  of  the  iB.intu  group  and  the 
Bushmen  ore  not  overlooked.  In  the  third  chapter 
of  his  monograph  .>f.  Ilumy  brings  together  what  is 
known  eoiiceming  the  cranlology  of  the  Cufllr  tribes, 
with  a  table  of  measuremcnls.  —  {ifuut.  afcli.  ritun. 
hM.  nat.  Hnrh.  IKS  I.)     j.  w.  p.  [745 

Corea.  — Mr.  William  Klllot  (irlffis  is  the  author 
of  a  work  iip<»n  'Corea.  the  liennit  nation.'  just  pub- 
lished by  Charles  .Scribiier's  Sons.  The  author  made 
good  use  of  his  opportuniliei,  while  connected  with 
Ibe  imperial  univer^ity  of  Tokio,  to  collect  all  that 
could  be  asccrtaineil  concerning  the  exclusive  |>enln- 
sula.  Mr.  GrifB)  makes  it  very  clear  that  Japan  re- 
ceived its  first  impulses  to  art  and  civilization  Ihntugb 
Corea.  Around  this  favored  sjMjt  have  contended  a 
thousand  influences  for  the  mastery,  —  M"ngi>lians, 
Cossacks,  .I.-ipanese;  Buddhism,  Coiifuciani-m,  an- 
cestral worship,  and  Christianity;  exclusivism  and 
liberalism.  From  these  bloody  conflicts  llie  people 
have  suffered  untold  miserie«,  and  have  been  kept 
back  in  the  progressive  march  "f  clvilizalion.  A 
great  de.1l  of  the  space  in  the  volume  is  devoted  to 
the  sociology  of  the  Coreans,  a  subject  in  which 
anthropol'igists  will  be  especially  interested.  The 
unsuccessful  endeavors  to  effect  commercial  treaties 
with  the  Coreans  are  narrated  nt  length,  as  well  as 
those  which  met  with  a  more  favorable  reception  in 
imi.  —J.  \Y.  V.  |74€ 

Craniology  of  the  Mongoloids.  —  Dr.  Frederik 
Carel  ten  Kale.  jun..  made  the  cranlology  of  the  Mcm- 
gololds  tlie  subject  of  an  inaugural  clissurtation  at 
Heidelberg,  and  L.  Schumacher  of  Uerlin  has  pub- 
1bhe<l  his  researches  In  a  p.iinplilet  of  flfty-eiglit 
pages.  Several  pages  are  devoted  to  a  minute  bibli- 
ography of  the  subject,  which  makes  the  pajier  all 
the  more  valuable.  FIfty-lliree  crania  are  minutely 
nieainre<l  and  described,  as  follows:  Chinese,  10; 
mixed  (Chinese,  7;  Japanese,  .">;  Herings  people, 
4;  Yukiigir,  1;  Tunguses,  o;  liiirvals,  5;  Calmuks, 
6;  Tatani,  4;  Ykkut,  1;  liaschklrii,  ■/;  Lapps,  4. — 
J.  w.  P.  [747 

(yfU>  imrtd.) 

Pomvlan  stoue-quarrying.  —  A  short  paper  by 
r,'  lit  contains  some  infoiinatioii  witli  regard 

t'  ^it  working  of  stone  In  fern,  which  is  of 

gi-s.. :•  rest.  An  old  quarry  ex i.sis  in  the  envi- 
rons of  Quito.  In  the  trnchyte  and  ainoiig  the  refuse 
wiut  found  a  chisel  which  had  evidently  been  useil  in 
'tuarrylng.     Its  surface  was  scratched  and  worn,  Its 


edge  Indented,  and  its  he.-id  bruised  by  th«  blows  of 
the  hammer.  Its  specific  gravity  was  H.H;{,  or  a  little 
more  Ih.m  that  of  melted  copper.  A  chemiciil  analy- 
sis ma<l«  by  Dainnur  showed  that  it  was  composed  of 
95  %  of  copper,  -4  %  of  tin,  .2  %  of  lead,  .3  %  of  iron, 
and  traces  of  silver. 

This  bronze  was  not  sensibly  harder  tlian  common 
copper;  ami  Uoiissingault  siigi^est'*  ih^it  it  was  owing 
to  the  rock  possessing  less  hardness  through  its 
'quarry  water.'  lliat  it  could  Ihj  worked  by  such  In- 
struments, liy  the  same  cause  he  endeavors  to 
explain  the  preparation  of  the  granite  mnniimciits 
observed  in  Peru  by  I^a  Condamine,  adding  thereto 
the  skill  and  dexteiiiy  wliich  the  Indian  nice  pos- 
sessed ill  the  use  of  tlieir  hrn\i/.c  tools.  Bniissin- 
gnuli's  conclusions  will  probably  be  questioned  by 
many  untU  the  strongest  proof  is  given  of  tlieir  cor- 
rectness. 

He  calls  attention  to  the  fact,  thai  n  chisel  found 

ill  a  silver-mine  near  (^iizco,  and  ctrried  to  ICiirope 

by  Humboldt,  gave,  by  Vnuquelln's  anat)8i8,  Ul  %  of 

•copper  and  U  %  of  tin.  —  {Compies  rcudun,  xcvi.  545.) 

u.  K.  w.  [748 

Chili— The  Times  prlnting-hnuse  of  Phil.vlelphia 
has  published  a  painplilct  of  forty-eight  pages  upon 
Chili.  Some  information  is  conveyed  concerning  the 
forty  thousand  Indians  within  her  borders.  From 
the  alliance  of  the  Spaniards  with  the  Araiicanians, 
known  under  thirty  or  forty  trilial  name<,  from  the 
Changos  of  Atucuma  to  the  Ciiicos  of  Oyorno,  have 
come  two  million  inliabitants.  known  sevirrally  as 
tiiKVson  (liorseinenj  and  rotoi  (ragpickers).  There  are 
about  forty  thousand  indigenes  remote  Irom  civilizn- 
llon.  The  Araucanians  proper  are  divided  into  thice 
tribes,  —  Pehneiiclies,  in  the  pine-gmves  (iielinen)  of 
the  Andes;  Llanistas,  in  the  plains  (linno.*);  and  the 
Costinos,  in  the  Cordilleras  of  the  coast.  A  brief 
history  of  the  founding  of  Chili  is  given,  omimen- 
cing  with  the  famous  quarrel  between  Don  Diego  do 
Almagro  ami  Don  Francisco  Pizarro.  —  J.  w.  r.   |749 

Brrors  in  Waldeck's  drawings.  —  Professor  Cy- 
rus Tlioma.s.  who  h.is  studied  the  Palenqiiu  tablet  of 
the  cro.«s  with  consiilenible  care,  expre»-st>s  tlie  opinion, 
that  the  drawing  of  the  inscription  on  the  left  slab  as 
given  In  the  plales  of  VValdeck's  •  Palenqu^  et  autrvs 
ruini-s,'  ediied  by  lirasseur  dc  Uourboiirg.  is  almost 
wholly  copied  from  CaiherwiHid's  drawing  as  pub- 
lished in  SiephciLs's  Central  America. 

He  bsses  this  opinion  u|>on  Ihu  demonstrable  fact, 
that  a  nuiiilN-r  of  errors  wliich  can  be  ]H>inted  out  in 
Catlierwoo<rs  drawing  are  all  faltlifuUy  copied  in  Uia 
Wttldeck  plate. 

This  applies  only  to  the  six  columns  of  the  left  in- 
scription, and  not  to  the  rest  of  the  plate,  which  lie 
thinks  is  more  ccirreclly  rendered  by  Waldi-ck,  except 
.18  to  tliiUiuman  Hgure.«,thaii  isCatherwood's drawing. 

Is  tills  opinion  correct?  If  so,  is  the  oriiriniil  of 
Waldeck's  drawing  yet  in  existence?  Tliese  are 
qiU'Stioiis  we  should  be  glad  to  have  the  French  arch- 
eologist  answer.  Prjf.  Tliomns  is  now  pre[>aring  a 
paper  for  tlie  Llureuu  of  ellinoingy  in  which  lie  will 
give  more  fully  his  reasons  for  tills  opinion. — J.  w.  P- 

[750 

Indian  mnaic.  —  In  every  collection  of  American 
anii<|uiiir8  will  lie  found  gourd  rattles,  strings  of 
shells,  Ixinos.  hoofs,  and  seed-pods,  drums,  wliistles 
of  cliiy,  wiMid.  and  bone,  and  frequently  a  stringed 
Instrument,  or  a  pan-pipe.  Tliese,  "for  the  most 
part,  arc  capable  of  nothing  but  inexplicable  dumb 
shows  and  iioisn."  Mr.  E.  A.  Barber.  lio»ever,  has 
given  tile  siiliject  >onift  utteniion,  and  lias  di-covered 
instruments  capable  of  a  rude  scale,  from  which  the 
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fourth  anil  tlie  seventh  aro  exclmipti,  to  which  the 
name  nentalnnlv  hiis  lieeii  civen.  The  ancient  Peni- 
vians  had  music  very  tliffii!nU  to  learn,  which  ex- 
prci'seil,  with  great  coen pass  ami  pathos.  Ihea£;reeahle 
anri  ilisasrecahlo  i-molloiis  of  tiieirilaily  live'*.  Mr. 
Barhcrri[wa(s  an  arooiint.  given  by  Don  Fretl.  Ulume, 
of  the  wails  of  a  I'eriivian  woman  on  hearing  the 
news  of  the  ilealh  of  a  brother.  "  The  announce- 
ment came,  it  Bccms,  unexpectedly,  and  the  explosion 
was  that  of  a  volcano  of  cricf, — terrible  jels  from 
time  to  litne:  tlicn  a  quiet  interval;  and  then,  ascain, 
a  great  oulhursl;  and  .10  on.  .  .  .  Thus  I  cnme  to 
understand  how  their  'operas'  oriKinnted.  and  how 
natural  n  mode  of  expreSAlon  they  are."  —  (.4mer. 
nat.,  Man-li.)    ,t.  w.  p.  [751 

Aztec  mtwic.  —  While  arranging  the  Polniiett  and 
Keating  oolleclions  of  antiquities  in  tlie  museum  of 
the  academy,  Mr.  U.  .S.  Cressoii  noticed  some  Aztec 
flageolets  .lud  whistles,  or  pilcli-pipps  of  lerra-cottii. 
an  inveslig,'\iion  of  which  had  yieliled  some  facts 
which  miKht  be  of  importance  to  the  ethnologist. 
Most  authorities  upon  the  subject  have  arrived  at' 
the  conclusion  that  the  musical  knowledge  of  bar- 
bariftn  tribes  is  confined  to  the  limits  of  the  so-called 
pentatonic  scale,  in  which  the  fourth  and  seventh 
tones  of  the  scale,  as  known  to  us,  arc  wanting;. 
Upon  trylu)?  the  four-holed  Aztec  flageolets  in  ques- 
tion, he  hail  found,  that,  by  closing  the  bell  with  the 
little  finger,  they  could  be  lowered  a  full  tone,  and, 
from  the  tonic  note  thus  obtained,  the  octave  could 
be  produced,  including  the  fourth  itnd  seventh  notes 
as  known  to  ng.  Five  of  the  flageolets  in  question 
were  exhihitnt.  —  two  in  the  key  of  C  iiaturnl,  one  in 
the  key  of  1!  natural,  and  the  other  two  in  K  sharp 
and  B  ilat  respectively.  The  l.ist-namc<l  instrument 
was  chosen  to  province  the  fourth  and  seventh  tones, 
upon  wliich  an  expert  performer  on  the  Koehm  (lute 
ran  the  dlut<^>nic  and  chromatic  .scales  with  but  little 
diSiculty.  The  pitch-pipe^,  or  whistles,  were  next  ex- 
hibited; and  the  same  performer  demonstrated  th,tt 
a  full  octave   could   be  produced   thereon,  together 


with  the  ninth,  elevetith,  and  twelfth  notes,  the  lenlh 
being  missing.  The  whistle  producing  this  tenth  not« 
must  have  existed,  in  it  is  preposterous  to  suppose 
that  a  people  capalde  of  mnnnfucturlng  the  Instni- 
meiils  in  our  pos>ession  (several  of  which  are  dupli- 
cated ill  Ihi-  collection),  which  nniy  be  playcil  in  trio  or 
quartette,  were  not  more  thoroiigidy  acquainted  with 
the  principles  of  music  than  to  content  themselves 
witli  the  narrow  limits  of  the  pentatonic  scale,  Thi* 
is  proven  by  their  ability  to  manufacture  iuslrunicnt-s 
capable  of  producing,  not  only  the  fourth  and  seventh 
toiie.s  of  the  diatonic  scale,  hut  also  the  entire  chro- 
matic scale. —  (>'lca<I.  nnl.  i>e.  Phitad.;  meelhiij  April 
3.)  [752 

BABLY  INSTITUTIONS. 

Nevir-I2ngland  towns.  — Tlie  student  of  early  In- 
stitutions ill  America  will  Ixs  interested  in  the  recent 
'  History  of  Great  Harrington  '  (Berks  Oninty,  Mass.), 
by  fMiai  les  .J.  Taylor.  The  upper  township  was  distrib- 
uted in  forty  proprietary  rights,  .lames  Bowdoiii  liad 
seven  and  a  half;  other  persons  had  six,  Ave,  four, 
two  and  a  half,  or  one  apiece.  These  rights  were 
fixed  by  the  settling  committee  at  four  humlreil  acres 
each.  Allotments  were  made  accordingly.  We 
are  struck  by  the  resemblance  betwi-en  these  pro- 
prietary right*  with  equivalenls.  and  the  maniii,  cum 
cumjiU,  prut'iH.  paxruis  itileis,  in  the  German  colonics 
of  the  early  ami  miihlle  ages.  The  free  colonies, 
like  most  of  our  New-England  towns,  were  associa- 
tions of  proprietors,  with  defined  rights  in  tlie  land; 
in  recognition  of  wliich,  cacli  man  received  certain 
home-lots  and  arable  lots,  together  with  meadow,  pas- 
ture, and  forest  lands;  tlie  latter  tieing,  very  often, 
lield  in  common.  Mr.  Taylor  confines  himself  strictly 
to  the  Iiistory  of  his  own  town;  but  tliis  iiistory  em- 
brices  many  interesting  fuels,  and  is  suggestive  in 
many  ways.  Tlie  words  of  Burke,  *  People  will  not 
look  forward  to  posterity  who  never  look  backward 
to  tiieir  anrestoi's,'  are  printed  upon  the  titlepage.  — 
I),  w.  B.  [753 
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PtJBl.10    AND    PBIVATE    INSTITUTIONS. 

Feabody  mDMiiai  of  American  aroboMlo^,  Oambrld^i  Kass. 

AUiir-miruniU  In  Amlemon  lownstiip,  Ohio.  — Sev- 
eral of  the  mounds  explored  the  post  summer  by 
lit.  Mel7,  anil  the  curator  contained  '  altars,'  or 
basins,  of  burnt  clay,  on  two  of  which  there  were 
literally  thousands  of  objects  of  interest.  Two  of 
these  Hilars,  each  about  four  feet  square,  were  cut 
out,  and  brought  to  the  museum.  Among  tlieol)jects 
from  the  altars  are  numerous  ornaments  and  carv- 
ings unlike  any  tiling  heretofore  found. 

One  altar  contained  about  two  bushels  of  orna- 
ments made  of  stone,  copper,  mica,  slielli.  the  canine 
teeth  of  bears  and  other  animals,  and  thou«ands  of 
pearls.  Nearly  all  of  these  objects  are  perforated  in 
various  ways  for  suspension.  Several  of  the  copper 
ornaments  are  covered  with  native  silver,  wliich  had 
been  liammered  out  into  thin  sheets,  and  folded  over 
the  cop|K?r.  Among  tliese  are  several  of  the  sfHjol- 
shaped  objects  (which  I  now  regard  as  ear-oriia- 
menls).  a  liracelet,  .hihI  u  liead.  One  small  copper 
pendant  seems  to  have  l>een  covered  with  a  lliiii  sheet 
of  gold.  This  is  the  first  time  that  native  gold  has 
l>een  found  in  the  mounds,  and  the  small  amount 
found  here  shows  that  its  use  was  exceptional,    The 


ornaments  cut  out  of  mica  are  very  interesting,  and 
embrace  many  forms,  .\mong  them  are  a  grotesque 
human  prolile,  and  the  heads  of  animals,  whose  fea- 
tures are  empliasized  by  a  red  color.  Many  of  the  cop- 
per ornaments  anr  large  and  of  peculiar  shape.  There 
are  about  thirty  of  tlie  singular  spoolshaited  earrings 
made  of  copper.  Three  large  sheets  of  mica  witc  also 
found  ;  and  several  liiiely  chip|R'<l  points  uf  ubslilian, 
chalcedony,  and  chert,  were  in  tlie  mass  of  ninterials. 
S«'veral  pendants,  cut  from  a  micaceous  scliiil,  aro 
of  a  unique  style  of  work.  Three  masses  of  native 
copper  were  found  on  the  altar. 

Hut  by  far  the  most  important  things  found  on  this 
altar  were  the  several  musses  of  raeienric  iron  and 
the  ornaments  made  from  this  metal.  One  of  these 
Is  half  of  a  S|)ool-6lij\ped  object,  or  ear-ornament,  like 
those  made  of  copper,  with  wliich  it  was  associated. 
Anotlierof  these  ear-ornaments  is  covered  willia  thin 
plating  of  the  iron,  in  the  same  manner  as  others 
were  covered  with  silver.  There  is  also  a  folded  and 
corrugated  band  of  iron  of  the  same  shape,  and  nearly 
the  same  size,  a<  tlie  band  of  cop|>er  found  in  a  inoiinu 
in  Tennessee,  and  figiin'd  In  the  List  report  of  the 
museum  (fig.  16).  Tiiree  of  tlie  musses  of  Iron  have 
been  more  or  less  hammered  into  bars,  as  if  for  the 
purpose  of  making  some  ornament  or  implement,  and 
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aotlicr  is  npparenlly  in  tbe  natural  ahapo  in  which 

;  wiu  rouriil. 

It.  is  worth  rcc.i[)iIu1alinK  hero.  th«l  nntlr.e  jjolil, 
silver,  copper,  niul  inm.  were  all  found  on  the  nllarof 
the  lurjjf  inoiinil  in  this  group,  nnd  Ihitl  all  were 
iDiiiiurnclurRtl  into  ornaments  simply  l>y  ^nimnicring. 
Uli  the  nlLtr  of  iiniither  niountl  of  the  group  were 
sev>>r;\l  terr.i-colln  Rsm'nes  of  n  chnraeler  hcreioforc 
unknown  from  ihe  mounds,  llnforluniilclj',  these 
objecl-s,  IIS  well  as  oiliers  f<iund  on  the  altars,  had 
been  more  or  less  bui  nt;  and  many  of  thi.'m  appear  to 
have  Iteen  purposely  hrolien  before  they  were  placed 
on  theallar-*.  Many  pieces  of  lhe«e  ima;;es  have  been 
tinlteil;  and  cnoiii;h  has  already  been  niadeonl  to^llOW 
their  im|)orlnnee  in  the  study  of  early  Amerlcitn  art. 
The  peculiar  head-drei»es,  inclhwl  of  wearing  the 
hair,  and  the  laryc  hulton-like  ear-ornaments,  shown 
on  thete  human  tigiires,  are  of  parllcular  interest. 
The  shape  of  the  ear  ornaments  leaves  no  doubt  of  the 
character  of  the  spool-shaped  objects  previously  re- 
ferred to.  On  the  same  altar  were  two  remarkable 
Jbhes  in   iho  form  of  anitnals,  carved  from  stone, 

rhich  have  been  nearly  restored  from  a  large  number 
'  of  «ni:dl  fnifrments.  With  these  were  a  spr|)cnl  cut 
out  of  mica,  several  hundred  small  quarlz  pelibles 
from  the  river,  and  nearly  three  hundred  astragali  of 
deer  ami  elk.  As  but  two  of  the^ic  bones  cuuld  be 
obtained  from  a  single  animal,  and  as  there  were  but 
one  or  two  frai»ments  of  other  bones,  there  nui*l  have 
been  sontc  special  and  important  reason  for  collecting 
so  InrKe  a  number  of  lhe>o  particular  bones.  A  finely 
made  bracelet  of  copiier,  and  several  other  ornaments 
of  copper,  a  few  (K'nrlsand  shells  and  other  Drnamcnls, 
were  on  this  altar,  with  two  large  mouses  of  native 
copper,  and  a  mass  of  unworked  meteoric  iron.  Many 
(o»sil  shells  were  found  on  both  altars. 

Harrard  oollegs  obunratory,  Oombridga,  Kui. 

A'tronoinlrttl iihntoitvaplin.  —  It  is  proposed  to  form. 

^at  the  olwervaiory,  a  collection  of  pliolograplis  of 
tie  lieavenly  bodies  ami  of  their  speclr.i.  Original 
negatives  would  be  particulaily  valuable.  Il  may 
'  appen  that  some  such  negatives,  having  slight  iin- 
_  urfcctions  which  would   limit  their  value  for  jmr- 

'  poses  of  engraving,  could  be  spared  for  a  colleciion, 
anil  would  be  as  important,  eonsiilered  as  astronuni- 
ical  observations,  as  others  photographically  more 
perfect..  In  some  cases,  a5tronoiner:<  may  be  wliliiig 
to  licposit  negatives  taken  for  a  special  pur[KJse,  aiiQ 
no  longer  recjuired  for  study,  lit  a  C'dlection  where 
they  Would  retain  a  jiennnnenl  value  as  parts  of  an 
Lislnric'il   series.     Where    photograi)hy   is    regularly 

""femployed  In  a  continuous  series  of  observations,  it 
H  obvious  that  specimen  negatives  only  can  l»e  spared 
for  a  collection;  but  in  such  cases  It  is  hoped  that 
some  duplicates  may  be  available,  and  that  occasional 
negatives  unty  hereafter  be  taken  for  Ihe  purpose  of 
being  added  to  the  collection,  lo  exhibit  recent  iin- 

f^provcments  or  striking  plienonieiia.  When  negatives 
cannot  be  furnislied,  gia-s  positives,  taken,  if  possible, 
by  direct  printing,  would  be  very  useful.  If  these, 
also,  are  not  procuranle,  photographic  prints  or  en- 
gravings would  be  desirable. 

The  observatory  already  possesses  many  of  the 
early  and  hblorically  important  specimens  which 
wuuhl  naturally  form  part  of  such  a  >erii>s.  Among 
these  may  be  mentioned  four  series  of  daguerro- 
types  and  plmltigraphs  of  various  celesllat  objects, 
Aken  at  this  ob^urv»tory.  These  series  were  reipec- 
Ively  unrlertakeii  in  ISoO,  lS."i7,  ISllH.  and  18.Si. 

Copies  of  tnemoirs  or  coniiunnicalions  relating  to 
the  s|MTiiueii8  sent,  or  to  the  general  subject  of  as- 
tlfonomical   iibotoi-rapliy,   would  form  an   interesting 


supplement  to  Ihe  collectlnn.  A  part  of  the  cou- 
templatcil  scheme  will  Involve  Ihe  preparation  of  a 
complete  bililio'jraphy  of  the  subjecl,  inclinling  a 
list  of  un|>nbli>lied  photographs  not  hllherto  inen- 
lioncd  in  works  to  which  reference  may  be  made. 

Tlie  expense  Mhich  luny  be  incurred  by  contrib- 
utors to  the  collection  In  the  preiiaratiim  and  trans- 
mission of  specimens  will  be  gladly  repaid  by  the 
observatory,  when  desired. 


NOTES   AND  NEWS. 

—  The  titles  of  the  papers  read  during  the  recent 
session  of  the  N'al ion.il  academy  of  sciences  at  Wash- 
ington, April  17  to  21),  were:  .losoph  LeConte,  On 
the  genesis  of  metalliferous  veins  (read  by  T.  .Slcrry 
Hunt);  Elias  I,oomis,  On  barometric  gradients  (read 
by  Cleveland  Abbe);  Ira  Kcmsen,  On  the  nascent  state 
of  oxygen;  E.  D.  Cope,  On  the  strticlnre  of  thcsknil  in 
'the  Hadrosaurldae;  G.  W.  Hill,  Determination  of  the 
inc<|ualitics  of  the  moon's  motion  which  arc  produced 
by  tlie  figtire  of  the  earth  |a  supplement  to  Dclaa- 
ny's  'Theoriedu  mouvcment  de  la  lime');  T.  Sterry 
Hunt,  The  decay  of  rocks  geologically  considered; 
S.  Weir  Mitchell  and  E.  T.  Uclchcrt,  On  the  compo- 
sition of  the  venom  of  serpents;  Ira  Renisen,  On 
changes  in  the  proiierties  of  atoms  and  atomic  groups 
caused  by  changes  in  the  pasilion  in  a  molecule:  W- 
Ferrcl.  Maxima  and  minima  tide-predieliiig  machine; 
S.  P.  Langley,  On  the  measurement  of  wave-lengths 
of  heat;  Otto  von  Striive,  On  the  great  object-glass 
made  by  Alvan  Clark  and  Sons  for  the  Piilkova  ob- 
servatory; S.  P.  Langley,  On  the  spectrum  of  an 
argand  gas-burner;  G.  P.  Uarker,  Efficiency  of  storage- 
batteries;  C.  n,  P.  Peters,  Photographs  of  the  great 
comet  of  ISS2;  H.  A.  Rowland,  Progress  In  spectrum 
photography;  A.  W.  Wright.  Some  experiments  upon 
a  method  of  forming  a  vUible  Image  of  the  solar 
corona;  A.  W.  Wright,  On  the  phosphorescence  of 
sulphate  of  quinine;  Wolcott  Gibbs,  Fiu-thcr  gener- 
alUations  regarding  complex  inorganic  acids  ;  A. 
Aga'siz,  The  fauna  of  the  Gulf  of  Mexico, 

The  autumn  session  of  the  academy,  for  tbe  read- 
ing of  scientific  papers,  will  be  held  at  New  Haven  in 
November. 

—  SiMJci.al  reports  Nos.  .50  and  .I?  of  the  U.S.  de- 
partment of  agriculture  for  February  and  March, 
18.S3,  arc  entirely  occupied  with  statistics.  No,  5(5 
opens  with  a  report  upon  the  numbers  and  values  of 
farm-animals  in  the  several  states  and  territories, 
including  a  comparison  with  the  corresponding  sta- 
tistics of  last  year.  These  show  Ihnt  there  has  been 
a  decided  increase  in  the  number,  and  in  the  avcr,ige 
price  lior  head,  of  these  animals.  The  statistics  of 
the  coiion-crop  point  to  a  prob.-ible  tola!  movement 
of  not  less  than  7,000,000  bales,  of  unusually  good 
quality;  making  the  total  frop  nearly  four  per  cent 
larger  than  the  great  crop  of  1880.  Tlio  report  con- 
tains, nisn,  a  compari-on  of  the  prices  of  Englisli 
and  American  agricultural  implements,  an  ariii-le  on 
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transportntion-rnlcs  in  Europe,  and  a  list  of  Iraiispor- 
lation-rntcs  on  llie  more  iiiipurtaiil  rail  ttnd  water 
Toiit(*9  from  tho  west  to  the  seaboard.  All  these  are 
obviously  of  more  or  less  general  interest;  but  it  is 
difficult  to  see  how  it  can  be  considered  the  duty  of 
the  de|Mirtment  to  publish,  as  it  does  in  this  report,  a 
grutuitous  advertiseniCMt  of  one  particular  western 
railroad,  avowedly  furnished  by  it*  weslem  passen- 
ger-«gent.  Report  No.  57  is  on  the  distiibution  of 
the  corn  and  wlieat  crops  of  1882,  and  the  compara- 
tive quantity  still  remaining  on  the  f»rTn.  btatistics 
are  also  presented  regarding  the  extent  and  character 
of  the  domestic  uses  of  these  crops,  and  tiiblcs  of 
Iraiiaporlation-rates  arc  appended  to  the  report. 

—  The  U.S.  geological  survey  has  commenced  the 
publicalion  of  octavo  bulletins  to  receive  such  papers, 
relating  to  the  general  purpose  of  its  work,  as  would 
not  properly  come  under  the  heads  of  annual  rejKirts 
or  monographs.  Each  paper  will  be  issued  separately 
with  a  distinct  number,  and  will  have  two  pagina- 
tions,—  one  proper  to  itself,  at  the  top;  and  one 
belonging  to  the  volume,  at  the  bottom,  —  a  most 
convenient  arrangement.  Tlie  first  number,  just 
issued,  contains  a  paper  by  Whitman  Cross  on  bypers- 
thune-andrsite,  and  on  tricliiilc  pyro.xene  in  augitic 
rock<),  with  a  geological  sketch,  by  S.  ¥.  Emmons,  of 
Buffalo  Peaks,  Col.,  where  the  principal  rocks  ex- 
amined were  found.  Mr.  Cross  ui^es  the  need  of  a 
re-classification  of  the  andesite  rocks,  and  concludes 
that  the  chief  subdivision  of  the  auglte-andesites  may 
much  more  properly  be  called  hyperslhene-ondeslte 
Two  plates  accom|>any  the  bulletin. 

—  At  its  two  hundred  and  Ihirty-lhird  meeting, 
held  April  7,  the  Philosophical  six'iety  of  \Va.shington 
listened  to  Prof.  W.  C.  Kerr,  on  the  Geology  of  Cape 
Hatleras  and  the  adjoining  coasts;  to  Mr.  H.  F. 
Walling,  on  Topographical  indications  of  a  fault  near 
Harper's  Ferry;  and  to  Mr.  S.  F.  Emmons,  on  Ore 
deposition  by  replacement. 

—  At  the  annual  meeting  of  the  Cincinnati  society 
of  natural  history,  April  M,  the  following  officers  were 
elected:  president.  Dr.  J.  H.  Hunt;  vice-pre*idents. 
Professors  .lohn  Mickleborough  and  George  W.  Har- 
per; secretary,  Davis  L. .lames;  treasurer, S.E.Wright; 
lilirarian,  A.  E.  Heigliway,  jun.  The  report  of  the 
treasurer  showed  a  balance  in  the  treasury.  The 
membership  dues  paid  during  the  year  amounted  to 
alai-gersuiu  than  iu  any  previous  year.  lieports  of 
the  curators  and  custodian  were  handed  iu.  The 
latter  stateil  that  the  use  of  the  museum  by  in- 
structors of  the  high  schools  and  academies  was 
Increasing  yearly.  The  collections  had  been  in- 
creased largely  by  donation  and  purchase,  and  were 
as  well  displayed  as  the  limited  space  i)ermitted. 

—  Uy  the  consent  of  the  surgeon-general  of  the 
army,  tho  Wanbington  anthropological  society  held 
Iu  lavt  nieetliig  in  the  army  medical  museum.  Three 
papers  were  read,  as  follows:  Myths  of  the  Dhegilia, 


the  stock  iocludlDg  Omaban,  Poncas,  and  O^Hgeft,  by 
the  Kev.  J.  Owen  Dorsey;  A  year  in  anthropology, 
being  a  summary  of  works  on  man,  which  appeared 
in  1882,  including  those  by  Americans,  those  on 
America,  and  those  of  general  anthropological  inter- 
est, by  Professor  Oils  T.  Mnson;  A  Icttei  frr>m  .Sir 
Rawson  Rawson  upon  the  relativity  of  stature  to  lati- 
tude, derived  from  the  volumes  of  anthropometry  pub- 
lished by  the  provost-marshal-ge neral's  bureau  during 
the  war  of  the  rebellion,  by  Dr.  Robert  Fletcher. 

—  Prof.  C.  II.  Hitchcock  has  just  returned  home 
from  a  tour  to  the  Hawaiian  Islands,  having  visited 
Kilauea,  Mauna  Loa,  the  source  of  the  Hllo  (low  of 
1881,  and  Haleakala.  Kllauea  has  rarely  been  filled 
up  with  lava  so  much  as  at  present,  the  'block 
ledge'  being  covered  by  over  fifty  feet  thickness  of 
recently  cooled  lava. 

—  Mr.  Frederick  W.  True  has  been  appointed 
acting  assistant  director  of  the  National  museum, 
to  serve  during  Ihn  absence  of  assistant  director, 
Mr.  Goode,  who  Baile<l,  March  31.  fur  lA>ndon,  to  at- 
tend the  Fisheries  exliibition  as  U.  S.  commUsioner. 

—  The  Society  of  American  taxidermists  will  hold 
their  Ihinl  exhibition  in  New  York.  May  1  to  5.  The 
programme  of  the  general  meeting  to  be  held  May  1, 
at  Lyric  Hall,  is  :  President  Lucas,  The  scope  anil 
needs  of  taxidermy;  William  T.  Homaday,  Common 
faults  in  the  mounting  of  ((uadrupcds;  Prof.  F.  W. 
Staebner,  Taxiderinic  value  of  animal  illustrations; 
President  Lucas,  On  the  mounting  of  crustaceans; 
F.  S.  Webster,  Taxidermy  as  a  decorative  art;  F.  S. 
Webster,  How  to  clean  bird-skins  of  all  kinds;  Sam- 
uel F.  Rathbun,  How  to  make  good  binl-skln*; 
Frederic  A.  Lucas,  New  method  of  skinning  turtles; 
William  T.  Uornaday,  Momitiug  mammal  heads. 


BKCENT  BOOKS  AND  PAMPHLETS. 

Partsch,  .1.  t>l«  Kt^'tActicr  d^r  vorzell  In  dm  Kftrpnllicn 
utiil  ric-n  mlUcl^ohlrKvn  I  ieui^c-htniid«  nucti  rrcmdoii  und  clgrnvn 
bnvbucliluiiKLK  dur(i.'>ti'lll.     llrt'slnu,  \nWl.     Mi  p.,  4  liiirl.     4*. 

Plumandon,  .t  It.  I.c  hurarnt-iri'  nppliquu  k  In  pi^vt»lon 
du  li-iiipH  diiittt  la  Fmiicc  ccnlrulc.     I'arl*.  IStU.     15  pi.     1^. 

Renault,  U.  Coors  dc  bolnnlqiic  ftiMlle,  fnlt  uu  Miiwtum 
d'liUliitru  nnturidlu.  Trolsltniti  aniiet*.  Fuukltus.  Hurls,  J/a«- 
•on.lSSi.    3(1  pi.     8*. 

Rtltimeyer,  I..  Die  BrelagDC.  Schlldcruogrn  wot  natar 
illHl  v..lk.     lliucl,  18$3.     8*. 

Saporta,  le  ntHrqiitu  do.   .\propoi«  dn  iilgiiM  fo««llf».  Par1«, 

Mun^un.  lliW.     in  pi.     ■»'. 

SchefHer,  tl.  DIu  magUchtin  n^urtm.  Allyemcinf)  ItSning 
utid  trwi'lti'ruiii;  t'ltir*  uui,  dt'in  nlti«rlliumo  ataininoudeb  prob* 
leiiii..     I.t-lptln;.  HS2.     114  p.,  J  pi.    S'. 

Schelner,  .'til.    tinii-ntuulmiiifi-n  llbcrdcn  Ilfli!  i 

frulB  ruich  ili-d  Muiiiihclrnur  b(r«>l>itclituntr<  ti  v.  I'rof.   - 
dell  Jtilin.'ii   IStJU  bl«  IHio.     Inuugurnl-illMcrljtllon. 
31  p.    r, 

Schmld,  A.  K.  v.  I>Itfndrn  nir  den  nnlerrlchl  In  nii»gi'- 
wlilittfn  kiiplteln  dcr  olirmli.cl)i>n  U'cbontotflc.  Zum  m-bninuh  «ii 
handt-li,-,  liiitUKirli*.  und  Kt'Wcrbvvuliulcii,    Cfnii.    u:)0  p.    8". 

ScbxnltZ,  V.  J  Me  olirumitUiph«>r<.tt  di<r  Atuen.  Verglcl 
cliciuU*  iinii-ri»ui-bunt£i'n  llbrr  hitu  uiiil  fniwicliflutii{  dcr  ctiIort>. 
jliyllkiirpur  und  lU'i-  itiiitlogvu  furbstutrkurpi-r  dvr  Altfi'U.  Buun, 
SS-J.     1st  |i  .  1  I'l      K*. 

Scb'  ' 'I..- clirmlf  dpd  Btflnktildpntbccr^  rnll  hnjonj- 

urcr   I'  "^  d>-r  kllii»tllolK-ii  orKanlscbvii  farb«lul1>* 

Itrauii-  .:      1IU4  p.,  Illuatr.    «*. 
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FRIDAY.   MAT  4,   1883. 

T/fB  PROPOSED  MEETimi  OF  THE  BRIT- 
ISH A  SSOCIA  TION  FOR  THE  A  D  VA  NCE- 
MEi\T  OF  SCIENCE  IN  CANADA. 

Tub  British  ussooitttion  luis  not  yet  ventured 
to  hoM  its  rneoiiiigs  in  nny  |mrt  of  the  empire 
hOYond  Ihe  limits  of  the  Rrilish  Islnncls.  It 
has,  howcvor,  so  far  crossed  the  kcii  as  several 
times  to  hoiil  uieelingti  in  Irehiud :  and  its  sis- 
ter-assoi'ifttion  of  Frftiiee  has  set  it  nn  exninple 
by  holding  u  mcetinjj;  in  Algeria.  Tin-  idea 
of  sueh  extension  of  its  geographical  range  i* 
not  altogether  new.  Projcetn  of  an  interna- 
tional meeting  have  at  various  tiuies  been  di.s- 
oussed,  both  in  ISritain  tinil  the  rnited  SUites; 
and  It  is  understood  that  the  present  governor- 
general  of  Canada,  who  has  shown  much  interest 
in  the  scientific  progres.s  of  the  new  dominion, 
has  had  eorre^jx'xidcnee  with  lending  men  of 
science  in  Kngland,  with  the  view  of  either 
hringing  the  assoc-iatioii  to  Canada,  or  securing 
a  representative  delegation  to  meet  with  tiie 
rewntly  established  Royal  aocietj*  of  Camtda. 

The  project  of  a  visit  to  I'anada  only  as- 

ned  dellnite  form  at  the  mi'eting  last  sum- 
mer in  Southampton.  A  motion  was  proposed, 
we  believe  by  Capt.  lledford  Pym,  in  the 
general  committee,  that  the  a.><sociation  shoidd 
meet  in  Canada  in  1MS3.  This  was  lost  on  a 
division  ;  but  it  was  understood  by  the  pro- 
moters of  the  scheme  that  the  unfavorable  re- 
sidt  was  in  part  due  to  liio  fact  that  the;\"  were 
unable  to  produce  a  detinitc  invitation  from 
any  Canadian  city.  After  the  <lcci8iou  to  meet 
in  Southport  in  ISS.S.  they  therefore  felt  at 
Ubtirty  to  propose  that  the  meeting  of  1S84 
shoidd  be  held  iti  the  city  of  >[ontreal ;  and 
Ihis  wa.s  carried.  TJnfortunately.  however, 
there  was  no  otllcial  communication  of  this 
resolution  till  after  the  close  of  the  meeting  of 
the  American  association  in  Jlontreal :  other- 
wise some  steps  might  iiavc  been  t.nkcn  toward 
a  combined  gathering  in  1HH4. 

As  soon  as  the  resolution  of  the  .'issoeiation 
was  dctliiitoly  known  in  Montreal,  a  move- 
ment was  made  to  respond  in  a  fltting  manner. 
After   a    preliminary    meeting    called    by    tlie 
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president  of  the  Ivoard  of  trade,  and  at  which 
there  were  representatives  of  the  ^rcfJill  uni- 
versity and  of  the  Natural  history  society  of 
Montreal,  the  mayor  was  requested  to  call  a 
public  tneeling.  which  was  large,  intluenlial, 
and  cntluisiiislic.  and  which  passed  rcsolulinus 
pledging  the  city  t-o  do  all  in  its  power  to  make 
the  meeting  successful ;  appointing,  at  the  same 
time,  a  large  committee  of  leading  citizens  to 
carry  these  resolutions  into  effect. 

In  so  far  as  accommodations  for  the  uicet- 
ing  is  concerned,  and  funds  for  its  expenses, 
there  can  be  no  duul)t  that  ]\Iontreal  can  en- 
tertain the  association  as  well  as  any  of  the 
British  cities  in  which  it  ordinarily  meets ;  and 
its  geographical  position  aii<l  facilities  for  ac- 
cess, and  for  communication  with  all  parts  of 
Canada,  the  northern  states,  and  the  west, 
present  many  attractions  :  while  there  is  reason 
to  hope  that  a  meeting  of  the  British  associa- 
tion in  Montreal  would  be  attended  not  only 
by  all  interested  in  science  in  Canada,  lait  h} 
large  numbers  of  the  scientific  workers  of  the 
United  States.  The  experience  acquired  last 
year  in  entertaining  the  American  association 
will  also  alford  very  valuable  guidance.  It 
was  felt,  however,  that  the  real  dilBcidty  lay 
in  the  l,rans[)ortatioii  across  the  ocean  of  so 
large  a  body  a.s  the  British  .-issociation,  or  even 
of  that  scientific  micleusof  it  which  constitutes 
its  essential  part.  The  matter  was  therefore 
brought  under  the  notice  of  the  dominion  gov- 
ernment with  the  view  of  secin-ing  aid  toward 
the  passage  across  the  Atlantic  ;  and  it  is  un- 
derstood that  a  g:rant  will  be  made  sufliciently 
large  to  insure  free  ])assagcs  to  the  ofllcers  of 
the  society,  and  some  of  its  more  important 
members,  who  will  also  be  the  guests  of  the 
city,  and  reduced  rates  in  favor  of  nil  the  mem- 
bers who  may  be  able  to  attend.  Letters  and 
[irinted  circulars,  giving  information  as  to  these 
points,  have  been  sent  to  Sir  Alexander  ttalt, 
the  high  oommissioner  of  the  dominion  in  Lon- 
don, and  to  Professor  Bonney,  the  secretory  of 
the  association.  Prom  one  of  these,  signed 
by  thi>  chairman  of  the  local  committee,  and  In 
Dr.  Hunt,  as  chairman  of  the  committee  of 
in\"itation.  the  following  extracts  are  taken  :  — 
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"  'nit!  city  of  Montrenl,  which  boa  a  poi>ulation  of 

Hlxtiit  li'iO.fKKI  ijouls,  hn*  twiop  enti^i'laincil  the  Anieri- 

'  iiioii  for  i1p>  nipnt  of  si'ienci",  —  for 

(inie,  in  A  -'.  nlieunn  aUoinlsnci" 

si.atj  tiine  liij.iwi  i.,i..,,.^  jip,]  a*:»ocialt?s 

eglBtop'il,  — and  tin  u,  with  its  nine 

us.  founil  Rinple  iir'.  i.in  in  tht'  biiiid- 

fMcOlij  iinivt-rsilv.  .  .  .  \Vi;  lnive  assurance  that 

Bvuriinienlof  thr  l">i.inlnir.tiof  Caiiatin  will  make 

Wal  gnint  of  Hi  '•  fray  tlie  expensrs  of 

V'ls  of   till.'   Itir  lion  in  crossing  tlic 

il,  anil  tliul  tlir  •. .lilroad  ami  sieamliont 

lines  in  (lanaria  iitiil  In  the  United  Stales  will  offi-r 
bmost  liticral  an-an.Kciucnts  to  tmr  miesls.     The  Grand 
fTriink  railway  will  arrange  for  nn  excursion  of  inem- 
Iber.^uf  thcassorlaiion  to  the  Great  Lake-  and  Chicago; 
■while  the  Cana.lian  Tacitlc  railroad  will  give  an  ex- 
cursion to  th>!  jMdvinci's  of  llie  norlh-wefl,  as  far  as 
the  Uocky  Mountain*.     The  rlty  of  Montreal,  from 
its  climate.  Its  i:iM)s:ni|ihienl  poBition.  and  its  ways  of 
'wniintitiication,  offorj  iioiny  attntciiuiis  alike  to  the 
travelli-r  and  the  .•■toilcnt,     Tlie  large  and  import.int 
collections  of  the  geological  survey  of  Canada,  gath- 
ered during  tlie  past  forty  years,  are  in  the  museum 
lit  Ottawa;  and  thene,  togeilicr  with  eTttensive  eollec- 
lioiis  contained  in  the  inuBcuniof  tlie  Natural  history 
society  of  Montreal,  and  in  that  of  McGill  university, 
furnish  .ample  materials  for  the  study  of  the  natiiml 
history  of  Canada.  .  .  . 
'•  Jlenibcrs  of  the  lirttish  association,  in  coming  to 

^ ' '  •        -ired  of  a  most  cordial  welcome 

lily,  not  only  from  ihi'  citlnens 
"  ,  every  facility  will  be  furnished 

for  their  meeting,  but  from  the  people  throughout 
the  country.  It  is  hoped  by  the  invitation  comuill- 
tee  that  these  iissiiiunces,  and  the  above  statement 
of  the  adMintiiires  an<l  facilities  offered  Iheni,  may 
Secure  a  larKc  allendaiico  of  the  meml>ers  of  the  Brit- 
ish association  at  Montreal  In  l!*t4." 

It  is  well  knowu  that  (?iiiisi(li'rabli>  opposition 
has  esisted  in  Kii^lnuil  lo  thr  piojcct  of  iiicct- 
itiK  in  Montrenl ;  anil  it  is  u.-iiiiral  th.it  many 
of  the  lire-members  .iiid  .issoeiates  who  «m- 
not  visit  Canada  shoiihl  view  il  witii  disfavor : 
but  it  is  believed  that  the  loading  members  of 
tilt;  !is-.i>eialion  are  of  a  dilfereiit  opinion,  iiiid 
tliat  tlif  liearty  nclioii  of  the  eity  of  Montreal 
and  Ihi!  dominion  government  will  do  much  to 
disunn  such  oppo.silion  as  may  manifeot  itself 
next  Slimmer  at  .Soiithi)Oi't,  wiiere  the  linal  de- 
oisioD  must  bo  made. 

It  is  to  be  observed,  that  in  the  present  year 
the  meeting  of  the  American  assoeiation,  at 
Minneapolis,  is  earl}-  (Aug,  17)  ;  while  that 
of  the  British  as.ioeiation,  at  Southport.  which 
is,  besides,  in  the  immediate  vicinity  of  Liver- 
pool, is  iinnsiiolly  late  (Sept,  19).  This  will 
allow  members  of  the  American  association  to 
attend  both  maetiugs ;  and  it  is  stated  that 
tlio  retiring  president  of  the  American  associa- 
tion, and  possibly  others  of  its  members,  may 


tivail  themselves  of  this  privilege.  This  may 
possilily  permit  arrangements  to  be  made  which 
might  substantially  unite  the  meetings  of  the 
two  associations  in  IJ^SI,  and  so  pteparo  for 
nn  ititornational  meeting  in  the  l\iture.  If  the 
meeting  of  the  American  association  for  18S4 
can  be  lixed  for  some  north-e.tslern  city,  suf- 
ficiently netvr  to  Montreal,  and  can  be  timed 
80  as  to  occur  a  week  before  or  after  that  of 
the  British  as;>ociatioii.  there  can  be  no  doubt 
that  a  great  nttmber  of  the  members  of  the 
latter  body  would  take  advantage  of  the  op- 
portunity to  enjoy  the  companionship  of  their 
American  confri'res;  while,  on  the  other  hand, 
many  of  these  would  gladly  spend  a  few  days 
at  the  meeting  of  the  British  association.  In 
Ibis  way  it  would  seem  that  a  greater  benelit 
to  science  might  result  than  even  from  an  inter- 
national meeting.  There  would  be  time  for 
the  complete  tran.saetion  of  the  Itusiness  of 
both  associations,  Neither  would  sutfer,  either 
pecuniarily  or  in  the  value  of  it«  proceedings  ; 
and  there  would  be  the  best  possible  op[ior- 
tunity  for  iuterchauge  of  ideas  between  the 
scientific  meu  of  the  United  States,  Great 
Britain,  MiA  Caiiada.  Nor  is  it  unlikely  that 
some  scientific  workers  from  the  continent  of 
Europe  and  ol&ewhore  may  bi^  attracted  by  a 
combination  so  uunsnal.  It  may  thus  be  hoped 
that  the  proposed  mt>eling  of  the  British  asso- 
ciation in  Cmiada  m.iy  not  only  be  one  of  the 
most  successful  that  this  mother  of  associa- 
tions has  held,  but  m.-iv  inaugurate  nn  ejMich 
of  renewed  activity  and  pi-ogress  in  the  widel^"- 
sprcad  scientific  work  of  the  two  great  associa- 
tions of  the  English-speaking  race. 


MODEL  OF  THE  GIANT  OCTOPUS  OF 
THE  WEST  COAST  OF  AMERICA. 
While  working  on  the  models  of  the  largo 
Newfoundland  squid  (Architeuthis  princeps) 
for  the  Yale  and  Harvard  museums,  it  was 
proposed  that  I  should  also  model  the  large 
Ocloims  of  the  west  coast  of  America.  Noth- 
ing was  done  upon  it,  however,  until  the  past 
winter,  while  preparatio|is  were  mtikiiig  by 
the  U.  S,  fish-commission  for  the  International 
fishery  exhibition  in  I^ndon.  Eor  this  exhi- 
bition, Mr.  William  Palmer,  one  of  the  niotlel- 
lers  of  the  National  miuseum  in  W.ishington, 
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ras  sent  to  New  Haven  to  make  a  copy  of  the 
lArchitouthis  model ;  and.  wbile  lliis  was  in 
[progresM.  plans  for  llie  Octopus  were  often 
[dificusseil,  and  Snail}'  nrrangements  were  made 
[for  liini  to  remain  in  Now  Haven,  to  .insist  in 
I  making  an  Octopus  model  and  a  paper  cast 
[for  the  fishery  eshiliition. 

As  neither  of  us  had  seen  the  animal  alivo. 


The  original  description  of  Octopus  puncta- 
tus  by  Gabb,  in  the  proceedings  of  the  Cali- 
fornia academy'  of  sciences  for  lSfi2,  is  from 
a  small  specimen  preserved  in  alcohol,  and  so 
was  of  little  use ;  and  there  appears  to  have 
been  no  good  description  published  since, 
though  there  have  been  numerous  notices  of 
the  capture  of  specimens  of  lai-ge  size. 


XODEL  Of  TBE   aUHT  OCTOPCt   BAXeUO   IN   TRB   WOHKInOF  OF  TlIS   TALE    Vl'tEUM. 


nor  could    make   a   trip  to  (.'alifornia  for  the 

purix)8e.  the  mo<lel  had  to  be  copied   chiefly 

j  from  siMJcimens  preserved  in  alcoliol,  and  re- 

[storeil   according   to  the  best  information  we 

[could   got  as   to   its  apjiearunec  when  living. 

The  largest  specimens  we  could  get  were  badly 

shrimken  by  the  alcoliol ;  and  one  of  nuxlerate 

isize.    with   arms   about   three    feet  long,  was 

[Bclected  ;  anil  from  this  most  of  the  details  of 

[the  mo<lol  were  enlarged  four  times. 


On  all  anatomical  (.njints  we  de|K"nde<l  chiefly 
on  Professor  ^'erril^3  knowleilge  of  the  ce- 
phalopotls.  In  the  color,  size,  and  position  of 
the  body,  we  were  aided  by  descriptions  and 
sketches  by  Messrs.  W.  H.  Dall  and  A.  Agassiz, 
who  had  seen  it  alive.  I  was  also  guided  by 
my  knowledge  of  Octopus  Bairdii,  the  .Hraall 
species  of  the  east  const,  which  I  had  several 
times  seen  alive. 

The  [losition  of  the  middle  part  of  the  body 
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is  Ihnt  often  taken  by  Octopus  Ilairdii  when 
resting  on  the  bottom  after  swimiiiing,  wilU 
the  head  raised,  and  the  bo(Jy  sup|)ort(-d  on 
Ihi-  tliickest  part  of  the  anna.  The  i-mla 
of  tlic  arms  are  cnrvctl  irregularly,  as  tlw.-y 
n\ight  Vic  in  an  animal  jnst  st:irlin<;  to  crawl. 

The  highest  point  of  the  body  is  twenty-two 
inchesi  above  the  lowest  suckers.  The  arras 
spread  over  a  circle  eighteen  feet  in  diameter, 
and  the  connecting  membrane  between  the 
lateral  arms  extends  three  feet  from  tlie  mouth. 
The  longest  arms,  those  of  the  second  pair, 
arc  made  as  long  as  the  largest  measurcmeuls 
(Vom  life  (sixteen  feet)  ;  and  tiic  shortest,  the 
fourth  pair,  thirteen  feci.  The  tliird  arm  on 
the  right  side  is  shorter  than  the  others,  and 
hcctocotyrucd  in  the  male,  and  is  so  made  in 
the  model.  All  the  annn  ai-e  four  inches  in 
diameter  at  the  thickest  part.  The  body  is 
ui.ide  proportionally  Hmallor  than  in  small 
specimens.  The  warts  on  the  head  are  copied 
from  one  uf  the  largest  spe<'imens  examiued. 
the  others  showing  ouly  two  pairs  over  the 
eyes.  The  ineraliranes  between  the  arms  have 
been  made  much  as  they  are  in  alcohol,  but 
somewhat  wider  and  more  distinct  along  the 
sides  of  the  arms.  The  largest  suckei's  arc 
two  and  a  quarter  inches  in  diameter,  and  de- 
crease in  size  from  the  thickest  part  of  the 
arm  toward  the  tip,  and  toward  the  mouth. 

For  couvenience  in  making  and  moving  the 
model,  the  arms  are  made  removable  at  a  dis- 
tance of  three  feet  from  the  mouth,  just  be- 
yond the  edge  of  the  widest  membrane. 

The  upper  side  of  the  middle  part  of  the 
moilel,  including  the  head  and  body,  was  mod- 
elled in  eh-iy,  and  a  mould  made  from  it  in 
plast<?r.  This  was  then  turned  over,  and  the 
mouth  and  under  sides  of  the  bases  of  the 
anns  modelled  in  it.  The  arms  are  so  much 
alike  that  it  was  only  necessary  to  model  the 
bases  of  two  of  them.  —  one  right  and  one 
left ;  and  from  these  a  plaster  mould  was  taken 
iu  which  the  casts  of  the  bases  of  all  the  arms 
were  made.  This  mould  stands  against  the 
table  at  the  left  in  the  engraving.  The  ends 
of  the  arms  were  modelleil  in  a  similar  way, 
the  back  being  first  tiuished,  and  a  plaster 
mould  made,  which  was  turned  over,  and  the 
under  side  modelled  upon  it.  For  modelling 
the  tops  of  the  suckers,  a  set  of  starajw  was 
made.  A  set  of  suckers  of  the  desired  sizes 
was  modelled  in  cl.iy  on  a  turntable,  and  plas- 
ter easts  made  of  the  tO|)S  of  them,  and  these 
used  to  staiHp  the  tops  of  the  rest  of  the 
suckei-s,  which  were  trimmed  round  with  a 
knife,  and  attached  to  the  arm  wilh  soft  clay, 
after  which,  the  namnv  membranes   connect- 


ing the  larger  suckers  were  moilcllcd  betweeu 
them. 

When  the  moulds  were  dry.  tJie  paper  casts 
were  made  in  them  by  methods  which  ha<l  been 
used  by  Mr.  Palmer  for  models  of  large  Qshes 
and  cetacea.  The  moulds  having  been  greased, 
paper 'soaked  with  paste  was  laid  in  it,  and 
pressed  and  rubbed  with  the  h:inds  until  it 
fitted  close  to  the  surface  of  the  mould,  and  the 
edges  of  the  pieces  of  jiaper  atihorcd  together. 
When  the  tirsl  layer  of  |)a()er  was  neaiTv  dry, 
another  was  piLsled  over  it ;  and.  if  the  strength 
of  the  moilel  rei|uircd  it,  otiier  layers  were 
added.  Th»'  thin  membranes  between  the  anus 
were  strengt,henc<l  by  wire  netting  l>etween  the 
two  l.nycrs  of  jiaper,  tlie  meshes  being  filled 
wilh  whiting  mixed  with  glue.  On  the  surfaces 
of  the  suckers,  paper  pulp  was  put  in  the 
mould  before  the  paper  was  p.i-jtcd  in. 

After  drying  several  days,  tlie  casts  wore 
taken  iVom  the  moulds,  the  edges  trimmed,  and 
the  pieces  fastened  together  with  glue.  The 
broken  places  in  the  casts  were  mended  with 
[).aper  pulp,  the  joints  covered  over  with  ihe 
same  material,  and.  when  dry,  the  surface  was 
smoothed  with  sandpaper,  and  varnished  with 
shellac.  The  siphon  was  m.nde  separately,  and 
afterward  attached  to  the  bod3-.  The  mouth 
was  made  of  plaster,  showing  the  jaws  closed. 
The  eyes  are  of  glass,  like  ordinary  birds'-eycs, 
painted  and  silvered  according  to  the  best  evi- 
dence we  could  get  as  to  their  color. 

The  color  of  Octopus  (lunetalus  seems  to 
.  dilTer  greatly,  according  to  its  moods  and  sur- 
roundings. It  is  eomraonl}'  described  as  light 
orange  or  yellow  with  reddish-brown  sjwts. 
At  otlier  times  it  appears  to  l>e  bright  orange 
and  crimson,  with  dark-brown  blotches  on  the 
back.  The  model  was  first  painted  light  gni}', 
on  which  the  other  colors  were  thrown  from  a 
brush  in  tine  sjwts.  The  orange  spots  arc 
scattered  over  the  whole  surface,  and  more 
thickly  in  patches  along  the  back  and  sides  of 
the  arms.  Crimson  spots  are  distributed  in 
the  same  way ;  and  over  both,  dark-brown 
spots  are  thinly  scattered.  The  faces  of  the 
suckers  are  yelloivish  white  without  spots. 

The  model  weighs  about  seventy  |^>ound8, 
and  is  stiff  and  strong  enough  for  ordinary 
handling,  and  only  liable  to  be  broken  by  a 
fall  or  sadden  blow.  It  is  intonde<l  to  be  hung 
in  a  horizontal  |K)sition,  as  in  the  engraving, 
but  high  enough  for  the  under  side  to  be  seen, 
as  well  as  the  upper.  It  liangs  by  eight  wires 
attachwl  to  rings  near  the  joints  in  tlie  arms, 
and  connected  together  above  so  that  it  can  bi« 
hung  from  a  single  hook. 

The  engraving  shows  thr  model  hanging  in 
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till'  worksho))  at  tlie  Yiilo  museum.  The  pillai-8 
between  whicli  it  liangs  are  foHrtecn  feet  high. 
On  the  door,  in  the  l>ack  jinrt  of  the  room,  ia 
the  mould  of  the  hoily,  and  buses  of  the  arms. 
At  the  loft,  jigninsl  tho  l.nl>le,  is  the  mould  for 
the  under  sides  of  the  ba.ses  of  the  arms,  and 
at  the  right,  on  the  floor,  one  of  the  arm- 
moulds,  with  the  two  parts  fitted  together. 

•I.  H.  Kmf.rton. 


HORSE-TROTTING     FROM     A     MATHE- 
MATICAL   STAAD-POINT. 

la  the  April  num>>er  of  the  Avierican  journal 
of  science  \B  a  very  intcnsting  artiele  by  Wil- 
liam II.  lirvwfr.  on  The  evolu- 
tion of  the  American  trotting- 
hor.se.     He     remarks.    "  The 
formation  of  tlii<  new  breed," 
for  such  he  considers  it,  "  is 
so  recent,  the  ilevelojiment  of 
a  special  quality  has  been  so 
marked,  there  Is  such  an  abun- 
dant  literatm-c    pertaining   to 
ita  history,  the  system 
of    spirting    rec- 


concludcs  by  hoping  that  some  one  will  plot 
the  curves  which  naturally  suggest  themselves, 
and  determine  "  how  fast  horses  will  ulti- 
mately trot,  and  when  this  maximum  will  be 
re.nche<l." 

L  — Best  record  of  mile  beats  np  to  the  present 
time. 


a.iM- 


iMO- 


^*.«.- 


3.10 


<.M 


\t,t» 


IM 


I>aU. 

Beoord. 

D>w. 

Reeord. 

Dais. 

Record. 

181.S 

S.fH) 

1S.J2 

2.2rt 

1871 

2.17 

1824 

2.40 

18.53 

2.2.5J 

1872 

2.  IB* 

It 

2.34 

ISotJ 

2.24i 

1S74 

2.14 

1830 

2.32 

1S50 

2.193 

1878 

2.13 

1»M 

2.3U 

ISflf) 

2.l8i 

I87!» 

2.12 

184.3 

2.28 

181)6 

2.18 

1890 

2.10 

1844 

2.26i 

1807 

2.174 

1881 

2.1(4 

ords    is 

10 


Looking  at  the  rapidly  diminishing  numbers 
of  the  '  record  '  columns  of  table  I.,  one  cannot 
but  ask,  When  will  this  rliuiiniition  cease?  When 
will  the  faintest  time  attainable  be  reached? 
Plotting  records  .is  ordiuat<:«s,  and  dates  as 
abscissas,  one  would  naturally  e.\i)ect  the  first 

dy 
difl'erential,  j'l  to  diminish  in  value,  and  that 

the  curve  would  be  nsyniptotie  to  the  axis  of  a: : 
or,  in  other  words,  we  should  expect,  as  time 
went  on,  that  the  s]>eed  of  the  horse  would  not 
improve  so  rai)idly  as  it  did  at  first,   and 
that   after  a  while    the    improvement 
woidd   be    so  slow  that  we  n)ight 
consider  that  we  had  prac- 
tically reacheij   the 
fastest    time 
attain  a- 
ble. 


1SU  u:o 


1S30       1M0       1830       ISM       1170       1880       1800 
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carefully  planned  an<l  comijrcheusively  con- 
ducted, and  withal  has  become  so  extensive, 
that  wo  have  the  data  for  a  reasonably  accu- 
rate dcti-rniiiialion  of  the  indiiences  at  work 
which  leil  to  this  new  breed  bring  maile,  the 
materials  of  which  it  is  made,  and  the  rate  of 
progress  of  the  special  evolution."  Towards 
the  end  of  the  paper  tu'e  given  sonie  tables, 
which  are  copiiMJ  in  part  beyond.     Tlu'  writer 


But  we  find,  with  the  exception  of  the  first, 
that  all  the  points  lie  very  nearly  on  a  cur\'e 
which  is  convex  upwards  :  in  other  words,  that 
the  rate  of  improvement  of  the  reeonl  is  increas- 
ing instead  of  diminishing,  and  that  it  will 
cross  the  two-minute  line  about  the  year  1901. 
It  is  vcr^'  evident  that  this  -state  of  things 
cannot  go  on  indefinitely  :  otherwise  we  should 
in  course  of  time  have  a  horse  trot  a  mile  in  no 
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time  at.  all.  .So  that  our  curve  must  Boonor  or 
later  become  a  slrniglit  line,  and  ultimately 
concave  upwards.  Drawing  n  strnipilit  line 
which  shall  agree  as  neiirly  as  possible  with 
onr observations,  nc  .shall  lind  from  it,  that  the 
speed  of  the  trotting-horse  is  iiicix-asing  at  a 
nearly  uniform  rale  of  A  if  si^conds  in  ten  years  ; 
80  that,  on  this  supposition,  it  would  cross  the 
two-minute  line  in  11H)7.  and  the  one-miimte 
line  in  'Mlo.  It  is  highly  probable  that  the 
eiu've  will  have  become  concave  before  the 
latter  period  ;  Init  it  docs  not  seem  too  rush  to 
predict  that  a  horse  will  be  born  before  1907 
that  can  trot  a  mile  in  two  minutes. 

n.  —  Total  number  of  horses  capable  of  trottiug 
iu  2.30  or  better. 


Dale. 

So. 

Ohm. 

No. 

Date. 

No. 

1843 

I 

1850 

32 

1871 

233 

1M4 

2 

1860 

40 

1872 

3-2'i 

- 

- 

1861 

48 

1873 

370 

1849 

7 

1862 

54 

1874 

606 

- 

- 

1863 

50 

1875 

- 

1862 

10 

1864 

60 

1876 

704 

1853 

14 

1865 

84 

1877 

836 

1854 

1ft 

1S0» 

101 

I87S 

1,025 

18S5 

10 

1867 

124 

1870 

1,142 

issa 

24 

18C8 

14(1 

18,S0 

1,210 

1657 

20 

1800 

171 

1881 

I,5;J3 

1858 

30 

1870 

104 

1H82 

1,684 

Table  II.  shows  the  enormous  rate  of  in- 
crease of  this  new  breed  of  animals,  amount- 
ing to  about  twenty  per  cent  ii  year.  Treating 
the  obsenations  by  the  logarithmic  method, 
we  find,  that,  since  1864.  the  increase  may, 
with  a  reasonable  degree  of  accuracy,  be  repre- 
sented by  tlie  formula  y=.i.)016x*,  where  y 
represents  the  number  of  horses,  and  .r  the 
number  of  years  since  l.S.'iO.  Thus,  for  1S82, 
we  have  t/=  .0016  x  :V2*=  1 678.  Ai)plying  this 
foruuda,  we  find,  that,  if  the  present  rate  of 
breeding  is  M>ntimied,  the  trotting-honscs  of 
America  in  1900,  that  can  travel  a  mile  in  2.30 
or  better,  will  number  not  far  from  lii.niiu. 

Wm.  II.  Pi<.Ki:»f\<;. 


THE   ORiam  OF  CROSS-VALLEYS.^ 

ir. 

RKTirRNiNt;  now  to  Virginia  and  Pennsylva- 
nia, we  have  to  consider  not  only  why  the 
rivers  there  cross  the  mountains,  but  also  why 
they  (low  to  the  south-cast  instead  of  to  the 
north-west.  Taking  the  last  (picstion  first,  we 
are  forced  to  suppose  th.it  the  north-westerly 

'  Conoluiierf  from  No.  U. 


slope,  which  must  have  existed  at  least  np  to 
the  end  of  the  carboniferous,  was  then  or  soon 
aller  reversed  in  the  slow  writhing  of  the  sur- 
face. This  is  demanded  by  the  lay  of  the  land, 
and  by  the  now  small  area  of  what  must  have 
been,  in  paleozoic  time,  a  lai-ge  crystalline  land- 
mass.  The  slope  being  changed  early  in  the 
growth  of  the  folds,  or  before  their  beginning, 
the  streams  tried  to  make  their  w.iy  to  the 
eastward ;  and  the  Hudson,  Delaware.  Sus- 
quehanna. I'otomac,  and  .lames  arc  the  ile- 
scendantB  of  those  that  succpeded.  Their 
rectangular  courses,  altern.itely  longitudinal 
and  transverse,  bear  witness  to  their  defeats 
and  victories.  Lakes  must  have  !)een  numer- 
ous here  once,  though  they  are  now  all  drained. 
It  is  known  that  rivers  oflen  chose  cross-faults 
of  small  throw  as  points  of  attack  in  cutting 
their  way  through  the  growing  ridges ;  and  it 
is  very  probable  that  they  made  use  of  pro-ex- 
istent valleys  when  they  advanced  over  the 
old  sinking  land. 

In  considering  the  applicability  of  backward- 
cutting  lateral  streams  to  the  production  of 
our  cross-valleys,  we  should  test  the  past  by 
the  present,  and  examine  such  ridges  as  Kitta- 
tinny  or  B.ild  Eagle  motintains  in  Pennsylvania, 
or  Clinch  mountain  in  Tennessee,  rising  be- 
tween parallel  longitudinal  valleys,  to  see  if 
they  show  endjryouic  cross-valleys  in  the  more 
advanced  st.iges  of  development.  The^'  do 
not.  The  continuity  of  their  crest-line  is  most 
characteristic  and  remarkable :  it  very  rarel\- 
departs  from  its  line  of  almost  uniform  height. 
The  exceptions  are,  tli-st,  the  finished  water- 
gaps,  or  transverse  valleys,  whose  origin  is  in 
discussion  ;  second,  the  occasional  wind-gaps, 
or  notches,  which  sometimes  cut  the  ridge  a 
third  or  half  way  to  its  base,  and  which  are, 
we  believe,  .alwaj-s  determined  by  small  trans- 
veree  faults  :  third,  the  less  conspicuous  serra- 
tions of  small  value.  It  is  ditHcult  to  assign 
any  rejison  why  lateral  streams  shoidd  not  now. 
as  well  as  in  former  times,  show  us  the  later 
stages  of  breaking  down  the  ridge  on  which 
they  rise ;  and  yet  these  almost-formed  cross- 
valleys  between  adjoining  longitudinal  valleys 
are  pr.ictically  unknown  in  our  Appalachian 
topography.  The  reason  of  their  absence  can 
hardly  be.  that  there  are  now  enough  completed 
water-gaps  for  all  practical  purposes,  and  hence 
the  laler.al  streams  stop  making  any  more  :  for 
this  wonld  imply  a  consciousness  of  the  end 
that  plays  no  ]>art  in  geological  operations, 
and  we  are  therefore  constrained  to  think  that 
Liiwl's  explanation  cannot  apply  to  the  Ap- 
palachians in  any  general  way. 

Hat  it  has  a  certain  limited  application  in 
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the  making  of  '  t'oves,'  as  may  be  perceived 
by  ttie  following  conHiderations.  The  backwnrd- 
cnttingof  a  lateral  sti-cani  can  foitn  a  water-gap 
only  whore  the  longitudinal  valley  into  which 
the  lateral  stream  llows  is  decidedly  lower  than 
the  longitudinal  valley  on  the  other  side  of  the 
flividiiig-ridge  :  lor,  if  there  is  no  sneh  dilfer- 
enee  of  level,  ilu-  pas*  ihrrxigli  the  ridge  be- 
tween the  two  will  •'<•  eroded  more  anil  more 
slowly  !is  it  is  loweretl,  and  tinally  it  will  remain 
at  practically  n  constant  altitude  above  the 
vnlleys  on  cither  side.  It  can  never  iVirm  « 
drainage  channel  joining  tliem :  hut.  if  the 
longittidinnl  valleys  are  of  ditferent  heights. 
the  result  as  described  l)y  Luwl  ni.iy  be  pro- 
duced :  or,  if  a  broad  plaleau-fold  is  Imrdcred 
by  a  deeji  valley,  its  lalernl  streams  may  linally 
head  np  in  coves  or  circular  v.-dleys,  like  those 
Sfiutli  of  the  west  branch  of  the  Susquehanna, 
and  at  many  other  poinis  in  the  Appalachians. 
The  geological  map  of  Pennsylvania  (IH.'jS) 
shows  these  admirably. 

Now  it  may  be  atiked,  An-  not  the  npper 
valleys  of  the  .Susquehanna,  iind  of  the  other 
rivers  that  break  through  the  Rlue  mountain, 
merely  large  c.vumples  of  '  coves  '  ?  There  are 
two  objections  to  this  explanation.  Tirst, 
what  became  of  the  head  waters  of  these  riv- 
ers before  they  had  a  south-easterly  outlet?  It 
seems  most  probable,  that  the  many  pre-exist- 
eot  streams  in  each  river-basin  concentrated 
their  waUn's  in  a  single  channel  of  overflow, 
anrl  thai  this  one  chaimel  survives.  —  a  fine 
example  of  natural  selection.  Second,  how- 
docs  it  happen  —  notably  iu  the  case  of  the 
Susijuehanna  just  above  Harrisburg  —  that 
several  deep  water-gaps  have  lieen  formed  one 
behind  theotlier?  Such  an  arrangement  might 
naturally  result  if  the  valle^'  were  antecedent ; 
but  it  is  ditKeuit  to  account  for  if  the  several 
gaps  residt  from  the  backward  erosion  of  acci- 
dental lateral  streams. 

Lowl  thinks  that  faults  are  greater  obstacles 
to  rivers  than  folds,  lie  says,  that  even  if 
river  erosion  couM,  under  certain  favorable  con- 
ditions, keep  pnci'  with  mountain  folding,  it 
does  not  follow  that  it  coidd  control  a  fault : 
for  that  woulil  imply  that  the  faidt  was  formed 
gradmdiy.  and  that  its  throw  increased  at  a 
constant  though  imperceptible  rate;  and  this 
he  considers  entirely  unwarranted  (408).  It 
is  certainly  a  dillieult  matter  to  understand  the 
mechanics  of  such  faults ;  and  yet  onr  idcis 
concerning  them  must  conform  to  the  facts  as 
thej-  occur  in  natiu'e.  In  spite,  therefore,  of 
a  natural  preference  for  an  active  growth  of 
faults,  we  arc  comi)clled,  when  we  see  streams 
running  aerosf  them  from  the  downthrow  to  the 


apthrow  side,  to  uccord  them  a  slow  growth. 
Tennessee  shows  many  examples  of  this  |>ara- 
doxical  nature  ;  and  some  of  the  faults  thus  dis- 
regarded, or,  we  might  say.  corrected,  have  a 
throw  of  several  thousand  feet.  On  the  other 
hand,  it  cannot  be  denied  that  many  faults  have 
had  a  controlling  intlucuce  on  stream-courses  ; 
ami  we  iiniii.t  therefore  admit  here,  as  above, 
the  possibility  of  valley-cutting  being  stronger 
or  weaker  than  orographic  movements.  The 
variety  that  is  to  be  seen  iu  the  physical  fea- 
tures of  the  earth,  and  that  i*  consequently  to 
Ix)  looked  for  in  the  eondilioua  which  deter- 
mined them,  is  so  great  that  it  demands  almost 
equal  variety  in  the  theories  for  their  explana- 
tion. W.   M.  Dvvis. 

Catubrldgv,  Jun.  12. 1»M. 


THE   ORIGIN,  AFTER   DIRTII.  OF  ASFf- 
R  ATI  ON  OF  THE    TUORAX. 

The  negiillvi'  pressure  In  the  pleural  cuvltleii,  whicli 
plnys  siitli  ail  iiiipi^i  tant  part  in  llie  respiratory  nn'cli- 
anlsni  of  iIih  niliilt  mammal,  ami  nUo  rxerl-t  a  inarkerl 
liillueiicR  upi)ii  llie  flow  ui  blood  and  lynipli,  i->  known 
not  to  exWt  in  iinliorn  or  slillljoni  mamtnals  wliicli 
have  nrvcr  hreathud.  It  lia-<  liitlivrto  l)ecn  ft«sume(l, 
however,  that  It  was  cslablislied  with  the  first  In- 
spinilloii;  and  all  theories  as  to  its  uiodi;  of  produc- 
tion liavo  been  coiitrollod  by  this  bolirf.  lleriiiann,  in 
an  intcrpiitlDg  paper  {PJ)ii</,  nrcliic,  xxx.  27ll).  sliows 
that  this  aisimiptii'ii  is  incorroi-t.  In  infants  whicli' 
have  lived  ami  lirealheil  after  birtli  for  period.s  of  from 
one  hour  to  eight  days,  tlicre  is  foiuid  on  experi- 
ment to  be  no  negative  pressure  in  the  pleural  cavity 
when  tlie  eliest-walU  are  in  tlicir  death  position. 
This  fact  leads,  necessarily,  to  imporlniit  ivsiilts  in 
regard  to  the  respiration  of  yoiin'4  inaniiiials.  Their 
liiii;;s  in  expiration  can  contain  hardly  any  of  what 
in  the  adult  is  known  a<  'ivsidiial' air:  they  con- 
tain still  some  air  imprisoned  in  the  nir-cells,  and 
causing  them  to  float  in  water.  liut  this  'niiuimni* 
air  is  practically  no  more  tli.an  what  reniains  In  a 
piece  of  ailiilt  Inn;  squeezed  between  thnnili  and  fin- 
ger. Except  this  ininiite  iiiiantit)'^  tlier<>  is  in  the 
new-born  mammal  no  stationary  air.  At  caeli  in- 
spiration, air  direct  from  outside  enters  iho  alveoli 
of  the  lungs;  and,  at  earh  expiration,  air  from  the 
alveoli  is  expelled,  leaving  the  lungs  practically  empty. 
Hence  the  renewal  of  the  air  in  the  lungs  is  much 
more  efficient  than  in  adults.  The  lili'li  percentage 
of  oxygen  which  the  alvenkir  air  must  contain  Is 
probably  correlated  with  the  more  aclive  oxiilationR 
known  to  occur  in  the  young  animal.  'I'lie  i|uestion 
naturally  arises.  What  is  the  object  of  llio  residual 
air  ill  tlie  luugs,  ami  the  negative  pre-sure  in  the 
thorax,  which  we  find  establi.lied  later'.'  Hermann 
suggeits  three  possible  object*;  [°,  Aspiration  on  the 
veins,  promoting  blood  (low  to  the  heart;  '2°.  More 
uniform  composition  of  air  in  (ho  alveoli  [and,  we 
may  add,  more  uniform  temperature] ;  A".  The  pres- 
ence of  a  certain  store  of  air  in  the  lungs  In  the  case 
of  a  temporary  stoppage  of  the  breathing-movements. 
It  remains  to  be  seen  at  what  iige  and  nite  the  nega- 
tive pressure  in  the  thorax  is  developed.  It  is  obvi- 
ously brought  about  by  a  more  rapid  growth  of  the 
thorax  thaii  of  tlie  lungs.        H.  Nkwei.i.  Martin. 
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PLANT-LIFE,  PAST  AND  PRESENT. 

TllK   oporiing   lecture    of    tlio    (ipi.-ond    coiime   of 
'Saliinlay  Iprtures.'  doliv«!reii  at  Ibn   Xalioiml    iiui- 
.seutii  in  VV'iishiiigton.  was   by  Mr.  Lester  F.  Ward, 
■■sslstwnl gi'oliigist  U.S.  gcalogiL-fil  Niirvi-y.  and  lioiior- 
r*ry  curator  of  fossil  plaiils  to  lUii  mii«eiini;  the  sub- 
ject b«lti2  'Plaut-lifo  of  thfl  ctobo,  past  and  present.' 
The  object  of  tlie  Iccturo  was  to  give  some  account 
of  lb?  progress  whicb  lia»  taken  place   toward   the 
adoption    of    n   truly   natural   syxieiu    of    botanical 
classiRcalion.     After  ib'scribing  and  coniparini;  tlic 
metliodti  of   Linnc,  of  A.  L.  de  Jussieu,  of  Adrlcn 
dc  Ju.'sieu,  and   of  modern   botanists,  the  lecturer 
pointed  out  tlie  objection!*  wbich  may  i>c  made  lo  all 
of  the>e,  and  I  ben  presenicil  Ibn  outline  of  a  system 
which  aimed  to  cxclutle   the  objpclion.ible  feature's, 
and  to  uncord  witli  the  resull.s  of  Ibe  latest  discoveries 
ill  stniclurul  botany,  and  especially  with  llic  teach- 
ings of  paleoiiUilogy,  which  he  claimed  to  have  been 
too  much  lenored  by  botanUts.    The  proposed  sys- 
tem was  as  follows:  — 
frdlulor. 
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type  which  have  been  found  fossil  at  each  gcologlciU 
hori/.ou,  and  also  the  most  reliable  eHtlmales  that 
could  be  obtained  of  the  number  living  at  tlie  present 
time  in  all  parts  of  the  world.  It  aho  showed  the 
jiercentiige  that  each  type  formed  of  tlie  total  known 
llora  of  each  eiMx'h.  SVe  yive  below  a  comlensed 
view  of  this  chart,  which  is  all  we  have  kpace  to 
present. 

Kelutive  to  thU  table.  It  should  bo  explained, — 

1.  That  the  Ilgures  given  for  the  living  gymno- 
spernis  and  dicotyledons  are.  In  rountl  numbers, 
I  hose  of  Mes-srs.  Iteutham  and  Ilonkcr,  as  stated  tor 
each  genus  nuil  order  in  the  '(Jeuer.i  plautarum,' 
and  which  are  here  compiled,  perhaps  for  the  lirat 
lime. 

3.  That  the  number  of  fossil  species  were  collated 
from  a  great  number  of  sources;  Sehinipcr's  'Tralt<S 
de  palr!oiit"l"gle  v^^g^tale '  being  the  ba.^i.s.  Pupple- 
menled  by  data  from  all  the  more  recent  publicatiuns 
which  were  aeceaslble,  and  bysnme  uiipubli»lied  ilata. 
Absolute  cotnploleuess,  bowever,  w  as  not  claimed,  but 
only  such  substantial  uccurncy  as  was  deemed  suffl- 
Cleiit  for  the  purposes  of  the  lecture. 

3.  That  under  '  tertiary  lime'  are  included  all  the 
beds  from  the  quaternary  to  the  middle  cretaceous; 
the  latter  being  reprcBenteil  in  this  country  by  the 
Dakota  group,  and  in  Kiirope  by  the  cenomanian. 
This  is  done  because  it  is  ul  the  last-named  horizon 
that  the  dicotyledons  first  appear,  and  beciuse  they  ap- 
pear here  in  such  extraordiiuiry  profusion.  MarquU 
^5aporta  has  also  made  the  veget.'xble  tertiary  to  b^ln 
at  this  point.' 

The  facts  embodied  In  this  table  were  further 
grapbically  illustrated  by  two  diagrams,  prepared  by 
Ensign  E.  E.  Hayden,  U.S.N.  The  first  of  these 
showed,  by  means  of  accurately  plotted  curves  and 
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The  claims  of  this  scheme  as  the  nearest  approach 
yet  made  to  the  system  of  nature  were  supported, 
for  the  most  part,  on  paleontological  ground*.  To 
<lo  this,  an  elaborate  chart  W.TS  presenleil,  giving  the 
eological  hislc^ry  of  each  of  the  principal  types  of 
vegetation.  This  was  in  the  form  of  a  tabular 
exhibit  of  the  number  of  species  belonging  to  each 


colored  areas,  the  development  of  each  typo  of  vcgeta- 
lion  through  the  several  ascending  strata,  the  breadth 
of  the  areas  at  any  epoch  representing  the  promi- 
nence of  the  fevcral  lyjies  relatively  to  the  entin? 
flora  of  that  epoch.    The  other  diagntm  consisted  ot 

I  Le  mondv  de*  plaom  avant  rapparllloD  dv  I'honimu,  p.  180. 
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%«erles  of  imlepcndcnt  (igures,  desiinied  to  show  the 
digree  of  development  .itt«iiied  by  each  typo  at  any 
epoch  relatively  to  other  epochs. 

These  charts  .inil  diaKrains  were  thoroughly  din- 
CU^scil;  and  the  lecture  dosed  with  a  few  remarks  on 
the  geneaJDgy  of  plants,  illiistniled  by  an  arborescent 
figure  showing  one  of  the  possible  ways  in  which  the 
present  forms  of  plant-life  may  have  been  derived. 


LETTERS  TO  THE  EDITOR. 

[fhrrfjxmdtaU  ar»  rrquftttd  In  *•  a*  brlrf  nt  pomtlU.     Thi 
Vfttrr  9  namt  i»  in  ttU  tani^a  reijutrati  (u  irrvt^ o/  ffuod/ailh.] 

Intelligence  of  the  crew. 

Jap.\n  is  the  birds'  p.Tradiso,  as  Bre-arms  cannot 
be  carried  except  by  special  permit.  Thoucli  their 
punislinient  of  crimin.'ili  I5  somelinie*  extremely  cruel, 
to  shoot  birds  for  sjiort  or  for  soienlilic  purposes 
would  never  enter  the  he.-ids  of  tbis  kind-lieurled 
people.  I  noticed,  in  many  parts  of  the  country, 
that  the  crow  felt  a  sense  of  security,  meeting  man 
boldly,  conscious  that  he  is  a  benefactor  —  and  ac- 
knowled::eil  as  such  —  by  killiiiii  injurious  i;rubs, 
even  tlioui;h  lu!  collect  a  few  grains  of  corn  In  the 
operation.  He  scorns  to  fly  at  yuur  apprcich,  and 
fears  imt  a  ^lick  pointed  at  liim,  which  he  never 
takes  for  a  gun.  He  is  as  familiar  In  Japan  ns  he  is 
shy  in  America  and  Europe. 

Another  instance  of  tills  bird's  intelligoncc  came 
under  mv  observation  as  I  was  walking  among  the 
criimblini;  arches  of  Car.-jcalla's  baths  Tn  Home,  in 
Ai)ril,  ISs2.  When  near  the  walls,  a  stone  nearly  as 
large  as  my  fist  fell  .at  my  feet.  Fearing  a  rccilrrence 
of  what  I  supposed  was  an  accident  of  perishing 
masonry,  our  party  went  farther  toward  the  centre  of 
the  area.  A  second  and  a  tliinl  fell  near  us;  and, 
looking  up,  I  saw  some  crows  circling  above  our 
heads,  one  of  wliich  dropjied  a  fouith  from  his  claws. 
It  seems  that  we  had  been  strolling  too  near  their 
nests  in  the  walls;  and  they  took  this  method  to  drive 
us  away.  —  a  very  elTecliial  one,  as  a  stone  of  that 
siie,  falling  from  the  height  of  sixty  feet,  was  an 
excccdinyly^dangerous  missile,  ami  perhaps  only  pre- 
vented fioni  being  fatal  by  the  failure  of  the  bird  to 
make  allowance  for  the  impetus  given  by  its  own 
motion.  The  aim  was  accurate,  and  the  disch.irge 
right  overhead;  but,  as  both  we  and  the  bird  were 
nibviug,  It  fortunately  missed  its  mark. 

Saml'EL  Ksr.Kl.-MfD. 

Paleolithic  man  in  Ohio. 
In  SciESCK  of  April  13,  p.  271,  Professor  Wright 
remarks  that  "  no  paleolithic  implements  have  as  yet 
been  found  [in  Ohio),  but  they  may  be  confidently 
looked  for."  It  h.is  seemed  to  me  possible,  from  my 
Bwn  studies  of  (he  remains  of  paleolithic  man  in  the 
'»lley  of  the  Uelaware  Uiver,  that  traces  of  his  pres- 
Bce  may  ordy  be  found  in  those  river-valleys  which 
lead  directly  to  the  Atlantic  coast,  and  that  paleolithic 
man  was  essentially  a  const-ranger,  and  not  a  dweller 
lu  the  interior  of  the  continent.  If  we  nssociiite  these 
early  i>eople  with  the  seal  ami  walrus  rather  than  with 
the  n-inileer,  ami  consider  them  essentially  huiilers  of 
these  amphibious  mammals  nil  her  than  of  the  latter, 
it  is  not  incredible.  I  submit  tliat  they  did  not  wander 
(o  far  Inland  as  Ohio,  nor  even  so  far  as  the  e,i»tern 
slo|i«  of  the  Alleghanies;  and  we  need  not  be  sur- 
prised if  paleolithic  implements,  concerning  which 
there  can  be  no  doubt  whatever.  —  for  recent  Indians 
maile  and  Used  stone  irnplcnienis  that  are  '  paleo- 
llUiic'  In  cliaractcr,  — are  not  found  in  fHiio,  or  even 
In  IVimsylvania  west  of  the  valley  of  the  Susque- 
hanna Kiver. 


Unquestionable  evidences  of  paleolithic  man  in 
America  have  been  found  In  the  valleys  of  the  Con- 
necticut, Delaware,  ami  Susrjuehanna  Uivers,  and 
probable  triice.s  of  the  same  peopli?  in  the  v.illey5  of 
the  Hudson,  Potomac,  and  .lames  Kivcrs.  This  is  au 
extensive  range  of  territory,  and  one  not  too  limited 
as  the  probable  area  occupied  by  a  primitive  people. 

If  we  could  .iccept  without  i|ualilioiili<in  the  asser- 
tion occasionally  luade,  that  America's  earliest  race 
was  pre-glaclal.  the  difficulties  that  licset  the  study 
of  paleolithic  man  would  cjuickly  vanish.  I  am  dis- 
posed to  believe  it,  upon  theoretical  grounds,  but 
have  met  with  no  .satisfactory  demonstration  that 
such  was  the  case.  In  a  recent  ii.'cttire  before  the 
Kranklin  insliluto  of  Philadelphia,  Prof.  II.  CarvlU 
Lewis  remarked,  "  That  man  existed  before  the  gla- 
cial epoch  has  been  inferred  from  certain  facts,  but 
not  satisfactorily  proven." 

Accepting  the  abfive  conclusion,  and  coupling  It 
with  the  assertion  made  by  both  Professors  Wright 
and  Lewis,  that  tlie  melting  of  the  gre.it  continental 
glacier  occurred  so  recently  as  ten  thousand  years 
ago,  we  are  compelled  to  crowd  several  momentous 
facts  in  American  archeology  into  a  comparatively 
brief  space  of  time;  ami  it  becomes  more  probable 
that  the  fabricator^  of  the  implements  found  In  post- 
glacial gravels  came  from  some  transatlantic  conti- 
nental area,  and  h.id  not  wandered  far  inland  when 
met  by  southern  tribes,  who  drove  them  northwal'd, 
exterminated  or  .absorbed  them. 

On  the  other  hand,  if  the  relationship  of  paleo- 
lithic man  and  the  Kskimo  is  not  problematical,  aud 
the  latter  is  of  American  origin,  then  I  submit  that 
man  was  pre-glacial  in  America,  was  driven  south- 
ward by  the  extension  of  the  ice-sheet,  and  probably 
Tolunturily  retreated  with  it  to  more  northern  re- 
gions; und,  if  so,  then  in  Ohio  true  paleolithic  Im- 
plcmenls  will  surely  be  found,  aud  evidences  of  man'a 
pre-glacial  age  will  ultimately  he  found  in  the  once- 


giocialed  areas  of  our  continent. 


CnAs.  C.  Abbott. 


The  copper-bearing  rocks  of  Lake  Superior. 

Sir.  Sehvyn's  courteous  reply  in  Science,  No.  8,  to 
my  letter  in  Ho.  5,  calls  for  oaly  a  few  remarks  from 
me.. 

In  his  admission  that  I  am  right  in  asserting  the 
existence  of  a  great  unconformity  in  the  St.  Croix 
region,  between  the  basal  sandstones  of  the  Missis- 
sippi valley  and  the  copper-bearing  rocks,  he  yields 
the  principal  point  for  which  I  contend.  It  seems 
very  unreasonable  to  me  to  extend  the  terra  'Cam- 
brian' over  this  unconformity;  but,  in  the  absence 
of  any  fossil  evidence,  I  am  relatively  indifferent  on 
this  pidnt.  I  only  insist  on  the  complete  distinctness 
of  the  copper-bearing  strata  from  the  lowest  sand- 
stone of  the  Mississippi  valley,  and  from  the  horizon- 
tal! .sandstone  of  the  eastern  end  of  the  south  shore 
or  Lake  Superior,  Mr.  Selwyn  evidently  docs  not 
appreciate  that  the  St.  Croix  valley  unconformity  is 
not  merely  'locally  very  great.'  Our  conclusions  as 
to  this  unconformity  are  not  baseil  on  any  one  local 
unconformable  contact,  but  upon  the  fact,  that,  for  a 
distance  of  over  fifty  miles  in  a  north-westerly  to 
south-e.isterly  direction,  the  basal  sandstone  of  the 
Mississippi  valley  lies  horizontally  athwart  the  courses 
of  the  iilteil  Keweenawan  beds,  overlying  and  burj- 
ing  the  western  termination  of  these  beds,  which  are 
here  disposed  in  synclinal  form.  Nor  is  the  St.  Croix 
Falls  locality,  described  in  the  third  volume  of  the 
Geology  of  Wisconsin,  the  only  place  in  the  St.  Croix 
valley  where  the  unconformity  may  be  actually  seen. 
Besides  other  pltices.  It  may  be  finely  seen  on  Snak« 
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anil  Kettle  river<.  In  Mliinesola,  where  tlic  Kewee- 
ii>i\v:iii  lifiW  iiro  iilontloal  hi  nil  nvspocts,  even  lo  the 
iK-CMirrt-nw  oC  iiitorhoddt'il  porphyry -conglomerates 
anil  ciiiirlferiiiis  ainyydiiloids,  with  those  of  Kewee- 
naw Point. 

.\i  I"  the  Anioilkin  group,  I  have  only  to  any,  thnt 
1  tiHvi"  not  a^sertod  its  Idonlily  with  the  si)-fi\llcd 
lliiroiiiun  riicl\.«  on  the  •■iist  thore  c.f  Lake  Sniwritir, 
«l>oken  of  by  Mr.  Selwyn,  hut  merely  its  pmhitble 
Ideurlty  with  tin-  originul  lluroniiin  of  the  north 
shore  of  Lake  Huron,  which  neither  I  nor  Mr.  Scl- 
wyn  have  si'cn.and  its  certain  identitj  with  the  iron- 
hcaiiiit!  sflii'ilN  of  the  south  shore  of  I^ake  Sii|KTior. 
The  term  '  Ilnronian'  has  liceii  so  (lifTi-renlly  useil  by 
different  nicmherN  of  the  Canadian  geological  corps 
since  the  (irst  establishnicnt  of  the  sy^tcnl,  that  much 
doubt  mu*t  still  remain  as  lo  wliellier  there  arc  two 
sets  of  schistose  rocl;s  north  of  Lake  Superior,  or 
not.  Tlii*  much,  however,  I  regard  as  certain;  viz., 
that  the  Mat-lying  Aniinikie  rock.i  of  Thunder  Bay 
nnd  northern  Minnesota  were  once  continuous  witli 
iioinr  f  f  the  folded  schists  lying  north  of  them  in 
northern  Minnesota  and  Canada, — .the  Vermilion 
Lake  iron-bearing  schist",  for  instance, — although 
now  separated  from  them  by  belts  of  gneis.s  and 
granite.  Tlie  lilholo;;lcal  dilTcrcnccs  between  the 
.Vniniikie  rocks  and  the  folded  sehisis  are  often  more- 
apparent  tlian  real;  wlille,  in  many  respects,  there  i-i 
a  very  close  lilhologlcal  likeness.  However,  I  do  not 
expect,  and  iinleed  have  no  right  to  e.\pect.  ncf|nle'- 
cence  in  my  novel  poeiiion  as  to  the  .\nimlkie  rocks 
until  the  evidence  1  have  collected  has  been  pub- 
lished. I  am  contident,  that,  with  the  evidence  that 
I  now  have,  in  hi?  hands,  Mr.  Selwyn  woidd  at  least 
think  the  matter  worth  loiking  into. 

With  regard  to  the  occurrence  of  volcanic  ash  In 
the  Kcweeiniw  series,  I  must  acknowledge  at  once, 
that,  so  far  :»3  field-exjierietice  goes,  Mr.  Selwyn  is 
far  better  equipped  than  1  lo  judge  of  such  materials, 
and  that,  not  having  .seen  Michiplcoton  Island,  I  am 
bound  to  ai'ccpt  his  statement.  I  iinderslooil  his  first 
letter  to  indicate  the  oceurrence  of  such  ash  in  places 
which  I  liad  myself  seen.  N'everlheless,  1  bear  In 
mind  that  a  cousiilerable  school  of  Engrnh  geologists 
has  been  long  in  the  habit  of  calling  almost  any  de- 
tritiil  rocks,  not  di>tineily  quartzo'.e  and  associate<l 
Willi  eruptive  rocks,  vulcanic  ri-'>h,  when  very  often,  at 
least,  they  might  be  simply  derive.l  by  water-action 
from  tlie.'c  rocks.  To'sildy  there  is  some  ndsunder- 
stnniling  in  our  use  of  the  term.  Most  of  the  detrital 
rocks  of  the  Keweenaw  series  are  volcanic  detrital 
matter,  in  that  they  have  been  deriveil  by  water- 
action  from  the  eruptive,  massive  mcks  of  the  same 
aeries:  but  I  used  llio  leim  as  applied  to  fraemental 
material  produced  liy  the  volcanic  action  itself.  1  do 
not  know  <if  any  />r«n/' of  such  an  origin  in  stnaliHed 
mnterini,  other  than  the  vesiculiir  charaeler,  and  per- 
haps constant  angidarity,  of  the  particles,  which  proof 
I  have  f.iilcil  to  find. 

The  di*cii.«sioi\  nf  such  a  ([ueslion  ns  the  present 
one  evidently  cannot,  however,  bo  carried  on  sntis- 
faclorily  in  the  pages  of  a  journal;  nnd  I  must  ask 
my  scienliHc  ron/rirc*  to  defer  their  jud:;nienl  until 
my  publications  on  this  subject,  now  In  type,  are 
issued.  1{.  I>.  IiiviNO. 

I'nlverelly  of  Wlimualn. 
April  lit,  l(iB3. 

Pairing  of  the  first-born. 

As  regards  the  pairing  of  the  first-lmrn,  my  calcu- 
lation of  which  ejilled  forth  Mr.  Hendricks's  crilicisni, 
permit  me  lo  call  attention  to  the  following  letter  from 
Mr.   Edmands,   which    1   hope   will  set   the  matter 


straight.  I  applied  to  Mr.  Kdmands.  because  mathe- 
matics is  not  my  J'arh  :  and  I  now  have  the  pleasure 
of  thanking  him  for  the  very  kin|l  .ittentioii  he  has 
given  this  matter.      CnAiiLKs  ,Skdcwic;k  Mikdt. 

i^Hton,  .\|>rll24,  1883. 


As  J.  E,  Hendricks  remarks  In  Scik.vcb  of  April 
13,  p.  21$,  "the  chance  I  hat  the  flrst-boni  male  will 
pair  with  the  first -born  female  is  us  one  to  len  ;"  but 
VT.  Miiiol's  argument  in  Science  of  March  10..  p. 
lit"),  depends  upon  '•the  probability  of  both  parents" 
lieing  first-born,  ns  stated  at  the  beginning  of  the  last 
paragraph  on  p.  1(15.  If  we  first  restrict  the  case  lo 
tlie  ollspring  of  lirst-born  nuiles,  the  chance  that  both 
parents  will  be  first-born  is  evidently  one  in  ten.  But 
in  the  remaining  ninety  per  cent  of  the  race  there 
would  be  no  case  of  both  parents  being  llrst-born. 
Taking  the  race  as  a  whole,  out  of  one  hninlrcd  pair*, 
one  pair  would  be  both  first-born,  nine  would  have 
the  male  only  lirst-born.  nine  the  female  only,  and 
eighty-one  (UxO)  neither  male  nor  female  first-born. 
This  does  not  touch  the  iiuestion  wiietlicr  Dr.  Miiiot 
1-4  justified  in  giving  no  weight  lo  the  eigbteeu  cases 
ill  a  hundred,  where  mily  one  individual  of  the  pair 
1»  first-born.  J.  Kav.nkii  Kdma-nds. 

t^nmbHJitc  April  19,  ISO. 


Place  the  ten  females  in  a,  row,  and  the  teit 
males  opposite  them,  with  the  'first-born'  oppo- 
site each  other.  The  ten  males  are  Mi^ceplihle  of 
1  X  -2  :<  3  X  4  X  .0  X  0  •■<  7  X  8  X  0  •/  |u  pennutatlons, 
each  of  which  furnishes  a  distinct  sysleiu  of  pairing. 
Of  tliese,  1  X  a  X  ;!  X  4  X  6  X  0  X  7  X  .s  X  II  are  possi- 
ble without  disturbing  the  jiixlaposiiion  of  the  first- 
born. The  chance  of  their  pairing  will  therefore  be, 
lx2x. 3x4x5x0x7x8x0  _ 
rx~2  x";}  X  4  X  ."Txinr?  X  »  x^O  x  10  ~  ''<'• 
as  stated  by  Dr.  Uendiicks  in  Science,  April  13, 
p.  'J^S.  Mr.  Minot's  solution  is  correct  only  upon 
the  supposition  that  our  paii;  and  no  »inre,  will  be 
formed.  .T.  C.  M. 


JAiMES   CLERK  MAXWELL. 

The  VifK  nf  Jiimei  Cttrk  Maxicell:  tcilh  n  seleelion 
fram  lim  cnrreitjmmlence  anil  oceaMonal  ivrilintp, 
nml  (t  nkflch  of  hi»  contiiliiiliont  lo  «fiVnc«.  By 
Li-:\vi8  Campiikll  nud  VVilliam  (tAnsETT. 
London,  Mucmiltan  I,-  Co.,  18S2,  10+66-i  p., 
3  porlr. ,  ■!  pi.,  facsiiii. ,  etc.     8°. 

James  C'lkrk  Maxwell  was  liorii  in  Kdln- 
btirgh  oti  tho  \M\\  of  .lutii',  1831.  fit-  died 
Nov.  :>,  ISTll. 

The  Inlo  I'rtJl'cs.'or  Beiijntniii  IVirco  onoo 
siiid  in  the  lifariiij;  of  llie  writer,  that  great 
{jfcoiiielriciaiis  iliil  liieir  liewt  work  liotbie  they 
haii  ivaclicil  tlieir  fortieth  vettr.  This  can 
hanlly  l«'  said  of  the  iiinthenmtical  i>h3Hicist; 
for  the  cotistiiiit  aecnmitlotioii  of  new  facts 
teinls  to  iniiive  inatitic  yeat«  the  most  frtiitfUl 
in  results  to  tlie  student  who  still  prenerves  his 
mental  anil  physieal  activity'.  C'omiwoiier  men 
doubtless,  in  lime,  mako  jfood  the  pretiintiire 
lo89  lo  the  world  of  a  genius.  Those  epochs, 
however,  in  a  nation's  hi.storv.  in  whieh  men  of 
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acienfitic  genius  live  to  ii  mature  old  ago,  will 
alwnv8  bo  couHidered  iniporlanl  ones. 

Maxwell  was  fut'lurialc  in  possessing  a  father 
who  early  perceived  the  genius  of  his  son,  and 
dirocleil  liis  inind  toward  the  stuily  of  inathe- 
malies  and  physics.  He  was  also  fortunate  in 
Springing  from  a  race  in  which  ahilily  seemed 
to  he  iicrediUiry.  '  The  Clerks  '  for  two  centu- 
ries had  lieen  :i8sociate»l  with  all  that  was  most 
distinguishnd  in  the  noitheru  kingdom,  from 
Drurnniond  of  Ilawlhorndeu  to  Sir  Walt'-r 
Scott.  .John  Clerk,  the  father  of  .lames  Clerk 
Maxwell,  the  snhject  of  the  |)resenl  skctcli, 
8UCC»>edcd  to  the  properly  of  ,^Iiddtel)ie.  which 
descended  to  iiim  from  his  grandmother.  Doro- 
thea, L.idy  Clerk  Maxwell,  and  assiimeil  the 
name  of  Maxwell.  It  is  relate<l  of  him,  that 
he  took  the  greatest  interest  in  science,  es- 
pecially in  prnclii.-:d  scienci'.  In  n  letter  to  his 
son,  then  at  Camluidge,  who  proposed  to  spend 
the  Kttster  holidays  at  Birmingham,  he  wrote, 
"  View,  if  you  can.  armorers,  gun-making  tmd 
gun-proving,  sword-making  and  proving,  pn- 
pier-machi  and  ja[)anning.  silver  plating  liy 
cementation  iind  rolling,  ilitto  electrotype,  Klk- 
ington's  works,  br.'usicrs'  works  by  foutuling 
and  by  striking  out  in  dies,  turning,  spinning 
teapot  hollies  in  white  metal,  making  buttons 
of  sorts,  steel  pens,  needles,  pins,  and  any  sorts 
of  small  articles  which  are  cunningly  done  by 
8nbdivi.«ion  of  lal'or  and  b^'  ingenious  tools. 
Glass  of  sorts  is  among  the  works  of  the  jtlace, 
and  all  kinds  of  foundr\  -works,  engine-making, 
tools  and  instruments,  optical  and  [philosoph- 
ical], both  coarse  and  line." 

Ilis  acme  of  festivity  was  to  go  witli  a  boon 
ftiend  to  a  meeting  of  the  Edinburgh  royal 
society.  It  is  said  l>v  those  who  knew  both 
parents,  that  the  element  of  practicality  entered 
very  largely  into  their  natures.  The  line  spirit 
of  genius,  the  great  imaginative  (towers,  were 
not  esjiecially  evident  in  llien>.  Perhaps  if  the 
father  had  had  the  speculative  mind  of  the  sou, 
he  might  have  turned  him  toward  philosophy 
and  literature.  The  possessi(m.  in  the  father, 
of  gre.'it  interest  in  i)ractical  and  iiscful  pro- 
cesses, diiubllcss  inrtuencctl  the  son's  fuliire. 

At  an  <'arly  atje  Maxwell  sliowcd  that  he  in- 
herited the  curiiisity  of  his  father  in  regard  to 
machines  and  the  phenomena  of  luUiire.  It  is 
related,  that,  when  he  was  two  years  and  ten 
months  old,  "he  hiLs  great  w(»rks  with  dfxu-- 
locks.  ke^s,  etc.  :  and  '  Show  me  how  it  doos ' 
is  never  «)ut  of  his  mouth."  Throughout  his 
childhood  his  constant  ipiestion  was,  *  What's 
the  goo'  that?  '  He  was  especially  intercsteil 
in  colors.  'That  (sand)  stom^  is  red;  this 
(whin)  stone  is  blue.'  —  '  Rut   how  d'ye  know 


it's  blue? '  His  aunt,  Miss  Cay,  was  heard  to 
remark  "that  it  was  humiliating  to  be  asked 
so  many  questions  one  could  not  answer,  by  a 
child  like  that."  The  picture  given  of  the  boy's 
pursuits — his  great  activity  of  body  and  mind  ; 
his  delight  in  nature's  moods;  his  love  for  the 
deep  brown  of  the  brook,  the  shifting  ))lay  of 
light  on  the  foliage,  the  colors  of  the  wander- 
ing clouds;  his  moods  of  lying  on  his  back, 
watching  the  clouds,  and  •  wondering  '  —  shows 
the  boy  as  fatlu'r  of  the  man.  (.)n  stormy  d.nys 
he  ivad  voraciously  every  book  within  his  reach, 
or  spent  his  time  in  drawing,  or  inventing 
curious  combiiuitious  of  colors.  The  speci- 
mens of  his  early  drawings  show  that  he  had 
an  accurate  eye,  which  might  have  made  him  an 
artist  of  fair  talent.  At  the  age  of  ten  his 
tutor  itronounced  him  slow  to  learn,  probably 
judging  him  liy  old  schol.'islic  metiiods,  wliich 
were  ill  fitted  to  bring  out  the  child's  tastes; 
and  his  father  aeeordingly  placed  him  at  the 
academy  in  Kdiidjingh.  Here  the  boy,  who 
had  been  brought  up  apart  from  other  boys, 
and  had  been  accustomed  to  '  ;/ti/i(7  hi»  own 
gate '  with  youlliful  fancies  iinridiculed  by 
the  average  un|)oetical  schoolboy,  was  much 
persecuted  at  flrst  by  his  school-fellows,  who 
were  amused  by  his  singular  clothes  and  broad 
accent.  He  gradually  made  a  place  for  him- 
self, however,  and  discovered  that  Latin  was 
worth  learning,  and  Creek  ver^-  interesting.  It 
is  ndated  that  he  took  the  foremost  place  in 
Scripture  biography  and  in  Knglish.  In  arith- 
metic, as  well  as  in  Latin,  his  comparative 
want  of  re.idiness  kept  him  down.  At  the  age 
of  thirteen  he  remarks  in  a  letter.  •'  I  have 
made  a  tetraliedron  and  a  dodecahedron,  and 
two  other  hedroiis  whose  names  I  don't  know." 
At  this  time  he  had  not  begun  geometry  ;  yet 
he  had  discovered  for  himself  the  nature  of  the 
five  regular  solids,  and  had  also  constructed  out 
of  pasteJKjard  other  symmetrical  polyhedra. 

His  sense  of  humor  is  early  apparent.  In 
one  of  his  letters,  written  at  the  age  of  eleven, 
he  writes  concerning  his  place  in  the  class, 
"  Talking  about  plai«Sj  I  am  fourteen  to-day, 
but  I  hope  to  get  up.  t)vi<l  prophesies  very  well 
when  the  thing  is  over,  hut  lately  he  has  proph- 
esied a  victory  which  never  came  to  1)bss." 
Ho  enjoyed  writing  h-tters  with  curious  illus- 
trations drawn  with  pen  on  the  margins,  and 
subscribeil  himself  .las.  Alex.  McMerkwell, 
an  anagram  of  his  name.  In  one  of  these 
letters  there  is  the  first  inkling  of  his  poetic 
taste  :  "  I  made  four  lines  of  Latin  one  week. 
.  .  .  But  I  am  not  going  to  try  for  the  prize, 
as,  when  I  lithp  in  numberth,  it  ith  but  a 
lithp.  for  tin-    numberth    do    not   come.   .   .  . 
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Btit  I  am  making  Kii^lish  ones  on  tiiG  nppari- 
,tion  ol'CiiiHsu  to  Aeneas. 

"O  fa^llor!  can  it  be  that  snuls  Hublime 
Return  to  visit  our  terrestrial  cItmeV" 

The  ston-  of  his  school-ye.irs,  told  in  his  life, 
is  of  great  interest,  to  the  American  l)oy  who 
has  been  litted  for  college  at  the  old  Lntin 
school  in  Boston,  or  nl  the  ordin.iry  American 
academy.  Writing  L.'itin  verses  was  a  markiNl 
feature  of  the  acndcmj-  nt  ICdiiiltiirgh.  This 
pructico  is  comparatively  unknown  in  our 
schools  and  academies.  The  present  writer 
rememhers  that  the  sutiject  of  geometry  was 
finished,  so  to  speak,  in  the  Boston  Latin  school 
in  1863,  in  about  three  months.  Iti  the  Scot- 
tish academy  the  boy's  miml  was  evidently 
allowed  to  rest  upon  the  subject  much  longer, 
and  he  was  stimulated  to  do  problems  of  a. 
more  or  less  inventive  kind.  It  was  said  of 
M.'ixwell  at  the  age  of  fifteen,  that,  from  "  some 
mathcnmtical  |)rinciplc,  he  would  start  otT  to  a 
joke  of  Martinus  Scribleru:?,  or  to  a  rpiotation 
.from  Drydcn,  interspersing  puns  and  other 
outrages  on  language  of  the  wildest  kind,  hum- 
ming and  hawing  in  spite  of  1* ;  or,  in  a 

quieter  mood,  he  would  tell  the  st<^)ry  of 
Southey's  Thalaba,  or  explain  some  new  in- 
vention." This  seems  to  show  that  the  Scotch 
boy  had  a  wider  intellectual  atmosphere  aroiuid 
him  than  falls  to  the  lot  of  the  average  Amer- 
ican boy.  But  Maxwell,  it  may  be  remarked, 
was  not  an  average  .Scottish  boy.  At  the 
age  of  fourteen  he  gained  the  prize  for  F.ng- 
.lish  verse,  for  a  poem  on  the  death  of  the 
Douglas,  and  also  the  mathematical  medal. 

At  the  age  of  fourteen  he  was  much  attracted 
to  the  subject  of  decorative  painting,  espe- 
cially to  the  attempts  of  those  who  sought  to 
reduce  beauty  in  form  and  color  to  mathemati- 
cal principles,  and  olten  discoursed  upon  the 
Greek  patterns  and  on  the  forms  of  Ktrns(!an 
urns.  The  consideration  of  this  subject  led  him 
to  contrive  methods  of  drawing  a  perfect  oval, 
and  ovals  in  general.  His  father,  who  had 
watched  his  son's  intellectual  development  with 
s_\nnpMthetic  interest,  took  his  son's  ovals  to 
Profes.<or  James  O.  Forbes,  of  the  University  of 
Kdinbiirgh,  who  thought  that  the  siuiplicity  ami 
elegance  of  the  hoy's  method  entitled  it  to  be 
brought  before  the  IJoyal  society.  In  the  diary 
of  the  father  we  read.  '■  M.  6.  —  Hoyal  society 
with  .James.  Professor  Forbes  gave  account 
of  .James's  ovals.  Met  with  very  great  attention 
and  approbation  generally."  From  this  time 
the  boy  evidently  studied  geometry  by  the  in- 
ventive method,  to  which  the  father  of  Mr. 
Herbert  Spencer  has  deservedly  called  atten- 
tion. • 


Maxwell  entered  the  University  of  Edinburgh 
at  the  age  of  sixteen.  It  is  said  of  him  at  that 
lime,  that  the  originality  and  simplicity  of  his 
ways  occasioned  some  concern  to  his  conven- 
tional friends.  lie  ha<l  a  rooted  objection  to 
the  vanities  of  starch  anil  gloves.  While  at 
table  he  had  an  nhstractiMl  manner,  as  if  occu- 
pied in  studying  the  etfects  of  rcfract<'d  light 
in  the  ghisses,  or  in  devising  some  curious 
way  of  viewing  oiijects.  His  aunt  used  to 
recall  his  attention  by  crying,  '.lauisie,  you're 
in  a  prop'  (mathematical  proposition).  His 
teachers  had  formed  the  tiighcst  opinion  of 
his  intellectual  powers :  and  his  companions 
enjoyed  his  quaint  humor,  and  began  to  ap- 
preciate his  high  moral  qualities,  which  were 
exemplified  by  his  deep  reverence  for  higher 
things,  and  his  devotion  to  friends  and  to  those 
who  were  suffering. 

Between  the  ages  of  sixteen  and  nineteen 
he  studied  at  the  Univei-sity  of  Kdinburgh. 
His  studies  were  multifarious;  l>ut  he  was 
especially  interested  in  polarized  light,  the 
etoreoscoiX!,  galvanism,  rolling  curves,  and 
the  comparison  of  solids.  His  paper  on  roll- 
ing curves  was  presented  to  xXw  Kdinburgh 
Royal  society,  Feb.  19,  1«4',».  by  Professor 
Kelland ;  "  for  it  was  not  thought  proper 
for  a  boy  in  a  round  jacket  to  mount  the  ros- 
trum there."  A  paper  on  the  equilibrium 
of  ela.stic  solids  was  also  presented  in  the 
spring  of  l.S.'iO.  It  is  related  of  him  at  this 
time,  that  he  was  regairled  as  a  discoverer  in 
natural  jihilosophy,  and  a  very  original  worker 
in  mathematics.  He  is  said  to  have  felt  the 
importance  of  cidtivating  the  senses,  and  to 
have  regarded  dulness  in  that  resjx!ct  as  a  bad 
sign  in  any  man.  It  is  curious  to  notice,  that 
he  took  great  interest  in  the  lectures  of  Sir  Wil- 
liam Hamilton  on  metaphysics.  The  views  of 
the  latter  on  the  inferiority  of  the  study  of  math- 
ematics as  a  means  of  discipline  to  the  study  of 
philosophj' and  the  classics,  apparentl}"  did  not 
diminish  Maxwell's  interest  in  the  lecturer. 
The  editor  of  the  life  of  Maxwell  remarks,  in 
regard  to  Maxwell's  interest  in  the  lectures  of 
Hamilton,  '"This  is  [jerhaps  the  most  striking 
example  of  the  effect  produced  by  .Sir  William 
Hamilton  on  powerful  young  minds,  —  an  eflect 
which,  imless  the  best  melaphysicians  of  the 
subsequent  age  are  mistaken,  nnist  be  out  of 
all  proportion  to  the  independent  value  of  his 
philosophy." 

It  is  a  noticeable  peculiarity  of  great  mathe- 
maticians, that  their  latter  years  are  much 
given  to  metaphysics.  With  Maxwell,  how- 
ever, the  reverse  was  true.  While  at  the 
University  of  Edinburgh,  he  seemed  to  be  aa 
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much  nttnioted  toward  the  »lud\  of  metaphys- 
ics lis  towitrd  innlheinaties,  but  hardly  as  much 
ns  to  physics.  As  lie  grew  oMer,  the  study  of 
ph}'sics  seemed  to  him  more  fruitHd  thnn  thnt 
of  moutal  pliilosophy. 

His  method  of  studying  niathematies  is  often 
idhidcd  to  iu  his  letters.  Thus,  in  a  letter  to  a 
friend,  written  at  the  age  of  sixteen,  he  says, 
•'■  I  road  Newton's  FUixions  in  a  sort  of  way, 
to  know  what  I  am  about  in  iloing  a  prop. 
There  \h  no  time  of  rending  a  book  better  than 
when  you  need  it,  antl  wlieu  you  are  on  the 
l>oint  of  finding  it  out  for  youi-self,  if  you  were 
able."  Again,  in  another  letter,  in  speaking 
of  the  division  of  his  time  :  '•  Then  I  do  props, 
chiefly  on  rolling  ciuvcs,  on  which  subject  t 
havo  got  n  great  [iroblem  di\'ided  into  orders, 
genera,  s|M>eie8.  varieties,  etc."  lie  continu- 
ally talks  of  <l')ing  '  props.'  and  apparently  had 
a  number  upon  whieli  his  mind  was  continually 
exercised.  Nor  was  his  method  of  studying 
physics  less  suggestive.  In  a  letter  dated  (ilen- 
lair,  July  o.  C,  184H,  we  read,  "  I  have  regu- 
larly set  up  shop  now,  above  the  wash-house 
at  the  gate,  in  a  garret.  1  have  an  old  door 
set  on  two  barrels  jind  two  chairs,  of  which 
one  is  safe,  and  a  skylight  above,  which  will 
slide  up  and  down.  On  the  door  (or  table) 
there  is  n  lot  of  l>owls,  jugs,  plates,  jam-pigs 
(jars),  etc.,  containing  water,  salt,  soda,  sul- 
phuric acid,  blue  vitriol,  plumb.igo  ore.  also 
broken  glass,  iron  and  copper  wire,  copper  and 
zinc  plate,  beeswax,  sealing-wax.  clay,  rosin, 
charcoal,  a  lens,  a  Smee's  galvanic  apparatus, 
and  a  countless  variety  of  little  beetles,  spi- 
ders, and  wof><l-Iicc.  which  fall  into  the  differ- 
ent liquids,  and  poi^^on  themselves.  ...  I  am 
making  coi)per  seals,  with  the  device  of  a  bee- 
tle. First  I  thought  a  beetle  was  a  good  con- 
ductor:  so  I  embedded  one  in  wax  (not  at  all 
cruel,  becausii  I  slew  him  in  boiling  water,  in 
which  he  never  kicked),  leaving  his  b.ick  out; 
but  he  would  not  do.  Then  I  took  a  cast  of 
him  in  senHng-w!\x,  and  pressed  wax  into  the 
hollow,  and  black-leaded  it  with  a  brush ;  but 
neither  would  that  do.  So  at  last  I  took  my 
fingers  and  rubbed  it,  wiiich  I  find  the  best 
way  to  use  the  black  lead.  Then  it  coppered 
fanionsly.  I  melt  out  the  wax  with  a  lens, 
that  being  the  cleanest  way  of  getting  a  strong 
heat :  so  I  do  most  things  with  it  that  need 
heat."  He  was  busy  at  this  iigo  with  experi- 
ments on  polarized  light  and  on  colors.  ''  I 
have  got  plenty  of  unannealed  gloss  of  differ- 
ent 8ha[)e8 ;  for  I  And  window-glass  will  do 
very  well,  made  up  in  bundles.  I  cut  out  tri- 
angles, squares,  etc..  with  a  diamond,  about 

Lilt  or  nine  of  a  kind,  and  tako  them  to  the 


kitchen,  and  put  them  on  a  piece  of  iron  in 
the  Bre  one  by  one.  When  the  bit  is  red-hot, 
I  drop  it  into  a  plate  of  iron  sparks  to  cool ; 
and  so  on  till  all  are  done." 

The  years  he  spent  in  the  Universit3'  of  Edin- 
burgh were  full  of  what  might  be  callerl  original 
work.  He  studied  under  rrofessur  Forbes  and 
Professor  Kellau<l.  and  worked,  "  without  any 
assistance  or  supervision,  with  physical  and 
chemical  apparuUis."  In  l^iiO  he  left.  Fdin- 
burgh  for  I'elerhouse  college.  Cambridge,  and, 
after  a  short  residence  in  this  college,  left  it  for 
Trinity,  in  the  cx[)cctation  that  the  larger  col- 
lege would  atfonl  him  ampler  opportunities  for 
aelf-iniprovenienl.  His  tutor  s.iys  of  him  in 
1853,  "  It  appears  ira|X»ssiblo  for  Maxwell  to 
think  incorrectly  on  physical  subjects."  He 
looked  upon  him  as  a  great  genius,  with  all  its 
eccentricilie."*,  au'l  propiiesied  that  one  day  he 
woukl  sliine  as  a  light  in  physical  science. 
This  impression  was  shared,  a|)p.arcntly,  by 
students  who  were  the  friends  of  Maxwell.  He 
seemed  at  this  perio<l  to  be  iu  great  spirits, 
and  to  thoroughly  enjoy  his  college-life.  At 
no  time  a  narrow  six-cialisl,  he  o[3ened  his 
mind,  while  at  Cambridge,  to  all  tlio  intellec- 
tual influences  of  the  place,  Ho  became  one 
of  the  club  known  as  the  'Apostles.'  He 
sought  the  society  of  classical  men  as  well 
as  that  of  the  mathematicians.  His  progress 
at  the  university  was  watched  by  his  father 
with  keen  and  sympathetic  interest.  In  a 
letter  he  writes.  ••  Kxplaiu  the  pendulum  ex- 
periment to  me.  Yon  used  olttni  to  speak  of 
the  retardation  of  the  rotation  of  the  earth  by 
the  friction  of  the  tides.  What  is  the  phos- 
phate of  lime  theory  of  mental  progress?" 
And  again:  "'Do  you  like  the  trig,  lectures 
A?  Tacitus  is  not  new  to  you.  His  stylo 
umst  be  congenial  to  a  deep,  half-sentence 
lecturer.  You  seem  to  have  great  gayeties 
with  college  parties  with  scientific  don.s.  Do 
you  take  note  of  Stokes's  experiments  on  the 
bands  of  the  spcetrtmii'  'Will  they  be  suitable 
for  repetition  in  the  garret  of  the  old  house?  " 

The  intimacy  of  the  father  and  son,  touched 
upon  here  and  there  iu  the  life  of  the  son,  veixa 
a  beautiful  one.  Maxwell's  nature  was  capa- 
ble of  great  devotion,  and  his  feelings  were 
exquisitely  sensitive  to  kindness.  His  love  for 
animals  was  but  one  expression  of  this  abun- 
dant humanity.  The  etlitor  of  his  life  says, 
"  In  the  autumn  of  iHM  the  neighboring  estate 
of  Upper  Cor8<M;k  had  been  let  to  a  shiwting- 
party,  one  of  whom  ronarked  to  me,  what  a 
pity  it  was  that  young  Mr.  Clerk  .Maxwell  was 
'so  little  suited  for  a  country  life.'  I  clearly 
recollect  his  look  rj"  exulting  mirth  when  this 
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was  rt'iK-ated  to  him.  .  .  .  Tin'  uiorifl  of 
Wordswortli's  Hart-li-ap  well  was  not  so  much 
a  principle  as  an  instinct  with  him.  I  remem- 
ber Ills  once  speaking  to  me  of  the  subject  of 
vivisection.  lie  did  not  condemn  its  use,  snp- 
jKJsing  the  method  could  he  shown  to  he  fi'iiit- 
fnl.wliicliatthat  time  hcdonhted  ;  hnt  •couldn't 
do  it,  vnn  know."  he  added,  with  a  .sensitive, 
wistful  look,  not  easy  to  forget," 

In  his  twenty-first  year  his  jwetioal  side  and 
religious  side  found  greater  ex|iression  than 
before,  and  hi.s  great  i^trengtli  in  mathematics 
made  itself  felt.  It  is  rel.ited  that  he  ortcu 
sliortened  the  long  train  of  analysis  of  the  tutor 
by  giving  a  short  geoinetricil  sohilion;  anil, 
whenever  the  sulijeet  aditiittcd,  ho  had  recourse 
to  diagrams  rather  than  to  analysis.  At  the 
age  of  twenty-two,  iMaxwcIl  was  second  wran- 
gler, Houth  )>eing  senior;  and  Houth  and  Max- 
well were  dcchired  etjual  an  Smith's  iirizomeii. 
At  this  age  we  fiiul  hiiu  s|)uculating  upon 
cleciricity  and  magnetism,  and  engaged  in 
researches  on  color. 

At  the  age  of  twenty-five  Maxwell  was  ap- 
pointed professor  of  natural  philoso|)hy  at 
Marischal  college,  Aberdeen.  At  this  period 
of  his  life  he  began  his  paper  on  the  strin-ture 
of  Saturn's  rings.  His  htters  at  this  perio<l 
are  extremely  suggestive.  The  death  of  his 
father,  and  liis  engagement  to  Miss  Dewar, 
daughter  of  Priucipal  Dewar,  gave  a  charac- 
teristic coloring  to  them.  These  great  events 
in  his  life  h»d  a  iwwerful  inflnenci'  upon  his 
speculations.  His  devotiou.'il  side  found  full 
expression  ;  and  the  study  of  ethics  and  meta- 
physics seemed  to  be  strongly  controlled  b\ 
that  of  science. 

He  writes  after  his  engagement, — 

"  My  lines  are  so  pleasant  to  me  that  I  think 
that  everybofly  ought  lo  come  to  nie  to  catch 
the  iufe<?tion  of  happiness.  This  college-work 
is  what  I  ar.d  my  father  looked  forward  to  for 
long  ;  and  I  find  wc  were  both  right,  — that  it 
was  the  thing  for  nie  to  do." 

In  the  same  letter  he  ivmarks, — 

"  I  have  observed  that  the  jjractical  culti- 
vators of  science  (e.g..  Sir  J.  llerschel,  Far- 
aday, Ainp<>rc,  Oersted.  Newton.  Young), 
'although  (litfcring  excessively  in  turn  of  mind, 
have  ail  n  distinctness  and  a  freedom  from  the 
tyranny  of  words,  in  dealing  with  tjnestions  of 
order,  law,  etc.,  which  pure  3|H>culator8  and 
literary  men  never  attain." 

The  perio<l  of  Maxwell's  life  extending 
fVora  twenty-nine  to  forty  was  ver^-  rich  in 
intellectual  work.  His  calculations  upon  the 
character  of  Saturn's  rings  led  him  to  specu- 
late upon  the  molecular  theory  of  gases.     In 
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181)0  he  presented  a  paperou  Bernoulli's  theory 
of  gases  to  the  British  association  ;  in  18G2  wc 
find  him  engaged  with  others  iu  determining 
the  electrical  unit  of  resistance  :  he  was  also 
occupied  upon  an  investigation  of  (he  ratio 
between  the  electromagnetic  and  elcctixjstatic 
units  of  electricity  ;  and  his  great  work  on  elec- 
tricity and  magnetism  was  in  progress..  He 
81)eaks  in  his  letters  of  wading  through  the  works 
of  (•ernuin  nmtlicmatical  writers,  and  of  the 
careful  study  of  the  results  of  Faraday.  His 
intercourse  with  the  latter  w;i8  of  the  plcasant- 
est  olniracter. 

On  one  occasion  he  was  wedged  iu  ft  crowd 
allcmpliiig  lo  escape  from  the  lecture- theatre 
of  the  Royal  institution,  when  he  was  per- 
ceived l)y  Fara<iay,  who,  alluding  to  Maxwell's 
work  among  the  molecules,  accosted  him  in 
thi.s  wise :  — 

'•  Ho.  Maxwell,  cannot  you  get  out?  If  any 
man  can  find  his  way  through  a  crowd,  it  should 
be  you." 

The  int1ucni-e  of  Faraiiay's  iulelleclual  meth- 
otls  of  thought  can  be  plainly  traced  iu  Max- 
well's l.'itcr  writings  uimiu  electricity.  No  one 
can  understand  Maxwell's  intellectual  growth 
at  this  time  wh<i  has  not  read  his  great  treatise 
on  electricity  and  niaguelisin.  In  this  book  are 
embodied  the  results  of  long  and  continued 
stndy  of  the  ob.served  phenomena,  and  of  the 
best  methods  of  interpreting  them  by  maUie- 
matics.  In  tiiis  treatise  ouc  can  find  his  elec- 
tromagnetic theory  of  light,  upon  which  he 
spent  much  thought  during  this  busy  period  of 
his  life. 

In  1870  he  W.18  appointed  director  of  the 
Cavendish  physical  laboratory  at  CJambrigc  b^' 
the  conaeimua  of  eminent  men  whose  advice  hail 
been  asked  in  regard  to  the  best  man  lor  the 
j)ositiou.  Lord  Rjivleigh.  who  succeeded  Max- 
well as  director,  wrote  to  him  at  this  time, — 

lanibrUlgi'.  Ki'b.  U,  1S7I. 
"When  I  came  here  last  Kriil.iy,  1  foiiiui  every  one 
lalklnsnl>out  the  new  profuxoorsUip,  ami  liopiu!;  lliat 
you  would  roiiie  .  .  .  WIml  is  waiilcil  by  iiiosi  wlio 
know  any  tiling  abnut  it,  is  not  so  imicli  a  lecturer 
Its  a  iiMllii'innticlaii  who  has  nctu.'il  cxpiTioiice  in 
expcriiiieuting.  ;uul  who  »\)glit  ilirocl  llie  ciiprglos  of 
theyouugcrfi'l lows  anil  bai'lii>lor»  inio  a  proper  clian- 
nel  .  .  .  1  liojieyou  may  bo  inilucetl  to  couie:  if  nut. 
I  ilou'l  know  who  it  is  to  be." 

Maxwell,  in  a  letter  to  the  vice-chancellor 
of  Cambridge,  expressed  the  opinion  that  the 
"  special  researches  connected  with  heat,  which 
I  think  most  deserving  of  our  ellorts  at  the  pres- 
ent time,  are  those  relating  to  the  elasticity 
of  bodies,  and.  in  general,  those  whii'h  throw 
light  on  their  molecular  constitution  ;  and  the 
most  important  electrical  research  is  the   de- 


A^ 


Uy  4,  iwa.] 


SCIENCE. 


:J»J5 


luination  of  the  niiigniludt;  of  certain  electric 
jantitica,  nnd  llii-ir  ivliilion-i  to  cur-h  other  '" 
The  Cavoiidisli  j-hysical  laboratory  was  not 
opeiicij  until  1874.  Muxwrll  dii'd  in  l.s7;».  five 
years  later.  In  this  short  term  of  olflce  ho  left 
the  itn))i'<'s.s  of  his  genius  upon  the  scientific 
work  of  Caiuliriilge.  Sii'  Wiliiiun  Thomson  has 
said,  "  There  is,  indeed,  nothing  short  of  a 
revival  of  physical  Kcience  at  Cambridge  with- 
in the  last  fifteen  years,  and  this  is  largely  dne 
to  Maxwell's  iiiQueiiee."  We  have  said  that 
no  one  catj  thoroughly  appreciate  the  genius 
of  the  man  who  has  not  re.i<l  his  treatises  on 


electricity,  ou  heat,  and  his    various   essaj's, 
which  are  soon  to  be  collected  and  published. 

His  life,  with  its  great  expressions  of  rever- 
ence for  higher  things  and  its  respect  for  trne 
scientific  work,  is  one  tn  jjonder  over  :  and  his 
correspondence  is  rich  in  literary  suggestions, 
and  enlivened  by  the  play  of  humor.  It  will 
always  be  a  soun'e  of  gratilicalion  to  Ameri- 
cans to  know  that  the  American  academy  of 
arts  and  sciences  and  the:  American  |)hilo- 
sophical  society  were  the  first  of  the  foreign 
scientific  societies  to  elect  Maxwell  a  foreign 
honorary  member. 
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MATHEMATICS. 

The  polar  quadrllateraL  — Given  a  conic  and  A 
polar  ijiiailrnn^jlc :  the  i\\-e  i|im(lrllftt<-rnl8  got  by  taking 
the  )>i)li'g  of  its  vertices,  or  tlio  pole  of  ouc  vprtox  anil 
tlie  lint's  joiiiitig  the  oilier  tliree,  are  polnr  (|u:uirilal- 
erals  siicli  that  conies  eircuniscrlliin?  their  diagonal 
triangles  osonl.ite  the  given  eoiilc  In  the  same  six 
polnis.  S.  Kanlor  kIvcs  n  geonictricnl  proof  of  this 
theorem  hy  showing  that  the  six  points  In  which  a 
conic  iii'crilK'd  in  a  (luadrilnteral  can  he  made  to 
touch  the  iiiven  conic  arc  the  same  for  the  five  quad- 
rllater.aU,  and  that  any  one  of  tlie  triply  Infinite  num- 
ber of  conies  with  respect  to  which  a  fixed  i|Uftdrilat- 
eral  is  p<ilar  osculates  other  conies  of  the  system  In 
the  same  six  points  in  which  it  Is  touched  by  conies 
Inscribed  in  the  iiuadrihUeral.  lie  points  out  an 
application  of  the  latter  properly  to  the  determina- 
tion of  the  points  of  intteeiion  of  the  uiiicnrsal  i|uartlc 
obtained  by  a  ((U.idric  transformation  of  the  eonic. — 
(Malli.  nnn.,  xxl. '.'W.)     c.  i,.  f.  (754 

Theory  of  functions.  —  The  .second  pari  of  a 
paiier  by  Rau^enbcrger  treats  of  single  valued  func- 
tions with  non-intercliaiigenblc  periods.  It  is  not 
convenient  here  to  do  more  than  refer  to  thi«  pa- 
per, as  a  review  of  it  can  hardly  be  piven  wilhuut 
Intnxlueing  a  good  deal  of  algebraic.d  work  The 
jMiper,  however,  as  intrmlucing  a  certain  number  of 
new  ancl  inlorestlni;  ideas,  is  ilecidedly  worthy  of  con- 
sideration. —  [ildlli.  auiinl..  xxl.)    T.  c.  [755 

Impact  of  bilUard-balls.  —  M.  Re^al  has  gener- 
alized some  of  the  results  obtained  by  Corinlls  In  Ills 
Thforic  nnalylUine  din  etfrta  rlnjru  lU:  hillnnt.  Corlo- 
Ils  has  coM^idercd  the  two  h.ills  as  being  linnioffcneons, 
and  po-.SPs-iii'.;  Idenlie.il  pro|)erties  in  eviTy  respect! 
M.  Rcsal  l.nkes  account  of  pussible  dilfcreiices  in  the 
mas-ses  of  the  two  balls,  and  in  their  niomenis  of 
iserlia  with  respect  to  n  di.imeter,  —  two  properties 
which  niiaht  Interfere  very  seriously  with  tlie  play  of 
even  a  skilful  player.  One  of  the  principal  results 
obtained  by  .M.  Kesnl  is.  Ihat,  iluring  the  instant  of 
impart,  the  direriinn  of  tlie  frlctlim  is  not  eonslaiit. 
The  rontniiv  was  lusuined  by  (Joriolis.  —  {Coinpli-it 
r(Wi<Ju»,  Oct.  10,  1S82.)    r.  c.  [756 

PHYSICS. 

AoOBStJOi. 

Vlbrattona  of  membranes.  —  .\.  KIsas  has  stud- 
ied the  vlbriilions  of  bolli  sipiare  and  circular  niem- 
brsncg,  exciting  them  by  connecting  the  middle  of 


the  membrane  with  n  tiinlng-fork  by  means  of 
thread,  ntUchiiic  the  tlirciid  to  the  membrane  with 
sealing-wax.  The  nodes  and  loops  were  determined 
in  the  usual  manner  by  ibe  use  of  sand  and  lycopo- 
dium  powder.  Tlilrty  different  forks  were  itscd,  and 
a  great  variety  of  mcmbrnnes.  The  sound-figures 
showed  a  gradual  change  from  one  mode  of  vibration 
to  another  as  the  idleli  of  the  fork  was  changed, 
thus  verifying  the  results  of  Savait.  —  {BcUd.  ann. 
plii/n.  c/iein..  No.  2,  ISSl.)     c.  it.  c.  [757 

Photography  of  sound  vibrations.  —  llollzmann 
has  studied  the  vibnitions  of  a  plate  actuated  by  the 
voice,  using  a  method  similar  in  many  respects  to 
that  employed  several  years  ago  by  Prof.  Blake  of 
Providence.  A  thin  plalinum  plate  was  attached 
perpendicularly  to  the  iron  plate:  and,  by  an  applica- 
tion of  the  principle  of  the  photophone,  it  was  shown 
to  vibrate  in  the  same  manner  as  the  iron  plate.  Uy 
means  of  a  solar  inicioscope,  an  im;ige  of  the  shadow 
of  the  platinum  plate  was  thrown  upon  a  screen,  the 
straight  bounding-line  of  the  shadow  being  condensed 
hy  a  cylindrical  lens.  The  screen  was  then  replaced 
hy  a  sciisilized  plate,  moved  rapidly  at  right  angles  to 
the  line  of  light  produced  by  the  cylindrical  lens,  while 
the  iron  plate  win  m.ade  to  vibrate  by  the  voice.  The 
bounding-line  between  light  and  shadow  on  the  plate 
formed  a  curve  whose  nature  varied  acconling  to  the 
sound  uitered.  The  curves  due  to  the  vowels  are 
simple;  those  due  to  consonants,  much  more  complex. 
—  (/'/i((.  HiU!/.,.Keb.)     c.  11.  c.  [758 

Optics. 

Couditious  of  sight  which  affect  accurate 
shooting.  —  Formerly  the  sight  of  a  .soldier  as  re- 
cards  sliooting  was  ii  matter  of  lilllc  consideration; 
but  with  the  introduction  of  the  Murlinl-Ilenry  and 
other  rifies,  whiob  are  nceurale  at  1.5'H)  yards,  sound 
eyesight  becunies  an  imp4>rlant  element.  Dr.  Littou 
Forb<-'8,  surgeon-major  in  the  Servian  war,  discusses 
the  various  changes  taking  place  in  the  eye  liy  which 
the  sight  is  ulfeeted,  and  proposes  t'l  correct  ilefertive 
vision  by  ineiuis  of  a  slenopaeicsighladjuster.  This 
consists  of  a  disk  of  colored  glass,  jM-rforated  with  a 
pin-liole  aperluri'.  having  a  correi'liiig-lens  of  color- 
less gl.iss  cemented  to  its  buck.  The  whole  is  to  be 
worn  in  a  spectacle-frame.  — {Journ.  roy.  united  ser- 
cjcclnrt..  no.  lis.  I8S2.)    c.  k.  m.  [759 

A  ne-w  optical  phenomenon.  —  A xcnfcld  de- 
scrllies  the  comlltioii'i  of  an  experiment  in  which 
straight  lines,  a  little  on  the  near  or  far  side  of  tho 
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distance  for  which  tha  eye  U  focused,  appear  curved. 
The  explaiiiiUon  of  the  phenomenon  is  essentially  the 
samo  as  thnt  of  '  Scheiner's  experiment.'  The  niithor 
■Ug^esls  tli:il  it  may  1)h  employcil  in  the  coustruction 
of  an  optometer.  —  ( Pjlwj.  arc'ltiv,  xix.  288. )   u.  n.  m. 

[760 
Heat. 

Thermometry.  —  In  a  recent  eoramnnication  Prof. 
Clevel.inil  Ahl>^  has  raviewe<l  the  .lubjeet  of  the  de- 
termination of  the  leinperiitiire  of  the  iilr  at  a  ^iven 
locality,  luiil  ilescribeil  an  oriciiiiil  clevicu.  liegin- 
nlnj;  with  th«  simple  banifing  of  the  thermometer  in 
the  open  air,  lie  proceeded  to  describe  and  point  out 
the  defects  of  the  various  methods  of  exposure  of  the 
past  anil  present,  —  the  thermometer  in  the  shade, 
the  Glalsher  si.'reon,  the  Stevenson  screen  and  doublc- 
louvre  screens  in  lienentl,  the  doiilil<i  moliilllc  cylin- 
der shelters  of  .lelitiek  and  Wild,  the  silver-thimble 
■creen  of  Regnault,  the  whlriin^  thermometer  of 
Saiissure  and  others,  and  .loule's  nlethud.  The 
method  ilevised  by  himself  in  ISdJj.  and  practised  for 
B  short  time  ut  I'ulkxva.  eousisled  in  constructing  a 
very  porferl  louvre  screen,  witliiu  which  were  estab- 
lished hiack-bulb  and  bright-  or  silvereil-bulb  ther- 
mometers. One  of  these  was  greatly  inlluenced  by 
radiations  from  llie  surrounding  screen,  and  the  other 
very  little:  and  llie  difference  of  their  readings  en.v 
bled  the  etfect  of  radiation  to  be  computed  and  elimi- 
nated. Provided  the  theory  of  the  action  of  the 
bright  and  black  bulbs  is  perfectly  understood,  they 
can  be  employed  in  conjunction  by  meteorologists 
and  physicists  without  a  screen,  and  even  in  sun- 
light. 

The  formula  used  for  reduction  at  Pulkova  was 
U=  t.  +  c{U  —  /.), 
in  which  /n  is  the  temperature  of  the  air,  t,  and  f«  are 
the  readings  of  the  bright-bulb  and  black-bulb  ther- 
mometers, and  c  is  a  co-efficient  to  be  determined 
experimentally  for  each  pair  of  instruments.  Quite 
recently  Prof.  William  Ferrel  lias  made  a  theoretic 
investigallon  of  the  co-c(Bcient,  showing  that  it  is  not 
strictly  constant,  but  varies  with  the  velocity  of  the 
air-current  passing  the  bulbs.  Kcprescntlng  by  r,  and 
rt  the  radiating  powers  of  the  briglit  and  black  bulbs, 
by  B.  B',  and  II",  certain  constant  co-efficients  de- 
pending on  the  size,  conductivity,  and  speclHc  heat 
of  the  bulbs,  and  by  o  the  velocity,  be  writes  the  full 
formula  ihus:  — 


l„=  I.+ 


B'  -I-  U"e 


rt, 


(fe  -  «.). 


-  1 


— {Phil.  aiic.  U'as/j. ;  meeliiuj  March  24.) 
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Elootridty. 
Determination  of  surface  of  T^indlng.  —  F. 
nimsledt  gives  a  metliod  of  determining  experiiueii- 
tally  the  ioi;it/i/a[/.«//(ic/ie  of  a  bobbin  by  suspeniling  it 
In  the  magnetic  merldi.in,  and  comparing  the  ilellec- 
tion  due  to  a  siven  current  with  that  duo  to  another 
current  In  u  coil  whose  constants  can  be  directly 
measured.  Ity  hanging  the  two  coils  rigidly  con- 
nected upon  I  he  same  suspension,  and  passing  the 
current  first  in  the  same  afid  then  in  opposite  direc- 
tions through  the  colls,  he  obtains 

S  4-  *  _   r  taM 

S  —  ji  ~  I  tan  9' ' 
where  9  represents  the  deflection  when  the  current  Is 
In  the  same  direction.     This  formula  renders  neces- 
sary oidy  the  measurement  of  four  angles.    The  paper 
of  P.  Kohlrausch  which  suggested  this  is  given  in 


full  in  Aim.  phys.  ehem.,  iv. — [Ann.  ph])».  ehem., 
ill.)    J.  T.  1762 

Telephony.  —  At  a  recent  meeting  of  the  Society 
of  telegrapli  engineers  and  of  electricians,  J.  Munro 
described  some  new  forms  of  microplmnic  transmit- 
ters. Among  them  was  one  consisting  of  two  pieces 
of  wire  gau/.c  lield  together  by  a  m.igiiet.  In  another 
form  the  microphonic  contact  was  between  the  links 
of  a  short  stretched  chain.  Xo  details  of  prnctical 
trials  .are  given.  Mr.  Slroh  described  an  experiment 
ii\  which  he  showed,  by  the  use  of  a  mirror  and 
screen,  that,  in  the  case  of  one  carbon  cylinder  resting 
across  another,  the  upper  one  w.is  raLsed  ^^  mm. 
durinz  microscopic  contact.  —  { Elfetrician,  March 
n.)    J.  T.  [763 

The  Ayrton  and  Perry  erg-meter.  —  Professor 
Perry  cives  a  proof  of  I  lie  principle  of  the  erg-meter, 
wliich  measurcjs  the  work  doue  by  a  current  by  means 
of  its  electro-magnetic  retardation  upon  u  pendulum- 
bob.— (/bid.)    J.  T.  [764 

Conti's  system  for  neutralizing  Induction. — 
One  of  two  parallel  wires  is  lienl  upon  itself  at  one 
point  of  its  course  into  a  long,  rect-inguiar  loop.  The 
current  in  the  outer  siile  of  this  rectangle  is  opposite 
to  that  in  the  slraigiit  part  of  the  wire,  and  may  be 
brought  near  enough  to  a  neighboring  line  to  neu- 
tralbte  the  mutual  iuducMon.  —  {Eleclr.  rce.,  Pcb. 
24.)    J.  T.  (765 

CHEMISTRY. 

iOrgnnic) 

The  hydroxylamlne  reaction.  —  Generalizations 
of  tills  reaction  are  still  in  progress  in  the  lalwratory 
of  V.  Meyer.  E.  Niigeli  obtained  from  mcsityloxide, 
mesityloxime  (CsH|„  =  >f  O  H) ;  fromphorou,  phoron- 
oxlme  (C.,Ui  ,  =  N  O  H);  from  allyl.icelone,  allylaco- 
toxime  (C,;Hi,i  — NO  H);  and  from  suberonc,  subcr- 
oxlmc  (C,n,,  =  N  O  H).  Of  still  greater  interest  was 
the  formation  from  camphor  of  camphoroxime,  — 

0,„H„0  -  Nli,OH  =  H,0  -  C',„H„  =  NOIl. 

This  reaction  is  a  strong  indication  of  the  ketone 
character  of  camphor,  llydroxylamino  was  without 
action  upon  borneol  and  menthol.  With  chloroform 
the  following  reaction  took  place:  — 

001,  CI  -  O  =  XOU 

I         >  iNHjOn  =  2HC1  -  U,0  *  I 

con  H  -c-Non 

Oblorofurm.  Moiiuchlurfflyoxiroo. 

Max  Wittenberg  and  V.  Meyer  employed  tlie  hy- 
droxylamlne reacliun  to  prove  llie  constitution  of 
beny:1l  ami  benzoin.  If  the  formulae  hitlierto  .accepted 
are  correct,  two  molecules  of  hyilroxylamine  should 
be  absorbed  by  benzil,  — 

cn,  -  CO     NU.ou  0,11,  -  c  =  son 

11-=  2tl,0  •  I 

C„II, -co       NIIjOH  CH,-C»SOH 

and  one  molecule  by  benzoin,  — 

C„Hj  -  CO  C,H,  -  O  =  NOIt 

I  ^  siKon  "  11,0  -r  I 

C,H., -CUOU  C.II., -lUOI! 

On  trial  it  was  found  that  one  molecule  only  of 
hydroxylamlne  entered  into  the  reaction  in  either 
case.  To  make  sure  that  hydroxylamlne  acts  the 
same  upon  the  group  —CO— CO—  .ts  upon  the  group 
—CO— I'll.-,  the  reaction  w.is  tested  with  giyoxol, 
with  the  following  results:  — 

HOO       NH.OH  nc  -  NOH 

I      '-  ^  an.O  )      I  rglyoxltn«i. 

nro     Nn,on  nc  -  noh 

Benzil  cannot,  therefore,  be  a  substituted  slyoxal. 
These  investigations  will  be  continued  in  dillferent 
directions  to  determine  which  of  several  possible 
fonunlae  represents  its  constitution.  —  [li'-rirlite 
dcuMc/i.  c/iem.  (/e«eW»c/i..  xvl.  404,  6(X). )    c.  r.  m.   |766 
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Tbe  alkaloids  of  nux  vomica.  —  On  lie.-itlng 
briuMiie  ill  sp.ilcd  lubns  witli  concent raU'd  liydro- 
<"hl<iri<:  aclil,  W.  A.  Shcnstonc  found  that  the  lubos 
(i|iciiii<l  with  great  pressun,",  and  that  methyl  chloride 
t8c»p4>d  III  large  i|iiaiiiitv.  The  fonuula  of  brucine 
niiiy  be  reijiiriled  as  derived  from  Ihot  of  strychnine, 
bv  rt-nlA.  i;!i'  tun  hydrogen  atoms  in  tlie  latter  by  two 
nu'll.  I*;  — 


>li^chr 


c„u-(cu,0),^f,o, 

brucine. 


For  the  purpose  of  toitini;  this  hypothesis,  the  <le- 
coinpiitilion  with  hydrochUirlc  acid  was  perfonned 
i>n  a  f)iiintit;«tive  Ijri^ls.  which  i;nv  70  per  cent  o( 
the  uniount  re(|iili-ed  for  two  mcthoxyl  Rroups.  When 
the  contoMls  nf  ihe  lubex  wwre  dissolved  in  water, 
alkalies  precipilnted  a  base  which  pmvcd  lo  be  ton 
iiii<.t.il)le  (or  I'xainiiiati'in.    The-  -  lined  witli 

liydriDilic  ncM  wiTO  still    less   ^  Experi- 

iiicnlj*  will  be  next  tried  with  siijiuiiin'-. — [Jiiurn. 
thrm.  nor.,  ccliil,  101.)     c.  F.  M.  (767 

Certaiu  substituted  acrylic  and  propionic 
acids.  —  Dr.  (".  F.  Mahcry  ileseribed  several  acids 
iHjliinyiiig  to  these  series,  which  he  hail  obtained 
In  various  ways.  By  the  a<idition  of  chlorine  to 
/J-dibriiinacrvlic  acid,  a  dichlordibroinpnipinnic  acid 
(CBr.Cl  -CnCI  —COO  II)  was  formed,  whiili  will 
be  designated  as  the  y-iicid,  to  disliiigiiish  it  Trom 
the  o-  and  /?-dichlordibiompropionic  acids  previously 
iinestisated.  A  molecule  of  hydrobromic  acid  was 
reiiuived  from  the  y-aeld  by  the  action  of  aqueous 
baric  hydrate,  with  the  formation  of  a  dichlorbronia- 
cryllcaciil  (CnrCl  =  r;  CI  — COO  H).  In  like  man- 
ner, from  the  a-  and  /Jucids,  baric  hydrate  removed 
hydrobromic  acid,  slving  the  correspondinK  substi- 
tuted acrylic  acids,  wliose  structure  is  yet  to  be  deter- 
mined. It  was  lioiK'd  that  a  chlorine  additiou-producl 
of  broinpropiollc  acid  could  be  formed,  since  It  would 
serve  as  a  means  of  comparison;  but  on  trial  it  wss 
founil  that  four  chlorine  atoms  were  taken  up,  in- 
ste.vl  of  two.  formins;  tetrachlorbrompropionic  acid 
(C  Br  CI,  -  C  Civ  -  C  O  O  H I :  melliii|.;.ix^lnl,  ■J2!>°. 
Clilorine  was  also  absorlwd  by  chlorbrouiacrylic  acid. 
From  the  n'sultini;  Irichlorbronipropionic  acid 
(CCI,Br— Cri  CI-tOOH)  baric  hydrate  elimi- 
iiati'd  hydrobromic  acid,  Willi  the  formation  of  tri- 
chloracrylic  acid  (C  CI,  =  C  CI  -  C  O  O  H).  These 
substances  will  bo  submitted  to  further  study. — 
{flarvnril  chi>in.  club ;  meHlny  April  24.)  [768 

AORICULTORE. 

Rancid  butter.  —  According  lo  Ilagemann,  the 
peculiar  proficrties  of  rancid  butler  are  due  to  the 
presence  of  free  butyric  acid,  and  other  volatile  fatty 
l*cids.  These  are  set  free  from  tlie  Klyceridei  of  the 
Jlter  by  the  action  of  the  lactic  acid  arising  from 
!  fermentation  of  llie  small  quantity  of  buttermilk 
retained  by  the  butter.  That  the  liberation  of  butyric 
acid  itself  Is  not  due  to  a  fermentative  action,  was 
shown  by  tlie  fact  that  all  attempts  to  render  butter 
rancid  by  .iililiiii;  to  it  the  butyric  ferment  failed,  and 
kleo  liy  llie  fact  that  rancid  butter  failed  to  infect 
I  freili  butler.  That  the  explanation  ijiven  above  is 
tn  adequate  one,  Wii«  shown  by  mixing  both  lactic 
acid  and  other  dilute  acids  with  butter  or  with  pure 
butler-fat,  the  fat  speedily  becoming  r.incid  in  all 
caset.  The  same  effect  was  produced  on  artificial 
biityrin.  To  prevent  buller  from  iMX'omiuf;  rancid, 
L^the  bultertiiilk  should,  in  llie  fii-st  place,  be  removi-d 
lliMroiiu'lily  as  practicable.  In  the  second  place, 
liy  thill';  wliicli  will  prevent  the  lactic  fermentation 
will,  of  courte,  remove  the  caust<  of  the  evil.  The 
author  does  not  enter  into  a  cimsideration  of  the 
moitt  suitable  means  of  doing  this,  further  than  lo 


point  out  that  Bciils  (such  as  salicylic  acid)  aru  not 
applicable,  since  they  themselves  are  liable  to  act  on 
the  fat,  and  render  it  rancid.  —  (Landw,  tera,  Ual., 
xxvlii.  201.)     II.  p.  A.  (769 

Ropy  milk.  —  .Sclimidt  finds  that  the  ropine?*  of 
milk,  which  is  someliiuc*  observed,  is  causeil  by  ibe 
action  o(  a  microscopic  .irgatii»m.  which  he  descilbes, 
UlK)ii  the  mlik-»uj;ar.  The  same  orf!ani:<m  acts  also 
upon  cane  ,ind  grape  snjiar  and  on  maiiTiite,  convert- 
ing them  into  a  substance  resembling  vegetable  mu- 
cilage in  Ik  properties.  .Small  i|uaniilies  of  acid  are 
(iroduced,  but  no  carbon  dioxldi'.  The  fermenlalion 
.ip|)ears  to  resemble,  If  not  to  be  Identical  with,  the 

mucilaginous  fen; ■■  nf  wine.     The  organism 

.acts  most  eiiergeii  -10°  (!.,  and  is  destroyed 

by  heating  the  lli:  :iinB  It  to  tiO"^  C.  or  over. 

Frce/.ing  does  not  de.sUoy  it;  and.  If  dry.  it  withstands 
a  temperature  of  100°  (:.  Only  coiniiaratlvely  large 
quantities  of  antiseptics  prevent  Its  action. — {Laniiia. 
eer.i.  .ilnt.,  xxviii.  01.)     ii.  r.  a.  [770 

OBOLOOY. 

Oeology  of  BraziL  —  Professor  Edward  D.  Cope 
made  a  comniiiiiication  based  upon  a  collection  of 
vertebrate  fossils  from  llrar.il,  recently  placed  in  his 
bands  for  study.  As  his  examination  of  the  material 
was  not  yet  completed,  he  could  only  allude  to  the 
leaiiing  points  of  interest  in  connection  with  the 
geology  of  tbe  United  States  and  western  Europe. 
The  localities  In  which  the  fossils  in  hand  were 
found  are  all  south  of  the  Amazon  Kivcr.  The  eastern 
an>l  western  ranges  of  mountains  correspond  to  our 
Alleghany  and  Itocky  iloiiiitains,  and  are  approxi- 
mately of  the  same  age.  A  cretaceous  formation  is 
found  in  the  neighborhood  of  Pernambuco.  There 
are  bare  .fossiiiferons  deposits  near  Scrgipe,  while 
the  beds  near  Balila  are  evidently  lacnstrinc.  The 
fossils  from  Perimmbiico  Include  several  genera  of 
sharks,  aii<t  a  genus  of  crocoililes  identical  with 
Hyposaurus  of  New  Jersey.  There  is  foiiml  with 
these  a  flue  genus  of  rays,  the  teeth  of  which  were 
described.  These  genera  indicate  tills  cretaceous 
formation  to  be  near  the  top  of  the  series,  correspond- 
ing to  llie  Maestricht  chalk,  or  our  number  .V  At 
Maroin  was  found  a  new  species  of  fish  of  the  genus 
Pycno«lu3.  He  believed  it  tobelong  to  the  order  Isos- 
pondyll;  although  it  is  very  different  in  general  form 
from  the  herrings,  salmons,  and  other  recent  tishes 
belonging  to  the  order.  Tlie  form  of  the  basilar  bone 
of  the  pectoral  fin,  which  tlir  speaker  consirlered  of 
first-rate  lin|H>rtance  as  Indicating  the  relationship 
of  the  genus,  was  observed,  and  indicnteil  that  the 
IKjsitioii  assigned  was  the  correct  one.  The  region 
about  Bahia  furiiisbi"<  manv  fishes  aixl  saurians,  but 
no  cretaceous  mammalia  have  as  yet  been  discovered. 
There  are  two  species  of  herring,  — a  small  one,  six 
inches  long;  ami  a  large  one,  two  feet  long,  resem- 
bling Ilyodon  and  Chirocentrus.  CrooMliles  and 
dinosaurs  are  .'ibundant,  the  former  indicating  higher 
beds  than  those  at  Pernambuco.  A  gavial  resembling 
Holons  of  tbe  New-Jersey  cretaceous  No.  .1  was  also 
found  in  these  beds,  which  iii.iy  be  said  to  represent 
the  Laramie  deposits  of  the  western  United  Stales. 
A  tertiary  horizon  in  Bahia  has  so  far  produced  but 
one  fossil,  —  a  new  species  of  Toxodon.  The  age  Is 
panipean.  In  San  Paulo  tlie  lieds  seem  to  be  Permian, 
and  have  yielded  one  batrachiaii  form,  which  may, 
however,  be  c.irboniferous.  The  he.»d  bones  of  ft 
large  fish,  the  locality  of  which  was  not  known,  were 
also  described.  During  the  pliocene  perioil  the  verte- 
brate fauna  of  Brazil  was  very  distinct  from  tliat  of 
North  America  ;  but  the  fossils  now  beiug  studied 
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ludlcatc  It  marked  siinllarily  In  earlier  periods.  — 
iAcaJ.  nal.  hc.  J'hilad.;  meeting  April  10.)  (771 

Iiaoustrine  formations  of  St  John,  N.  B.  —  As 
studioil  In  the  depuslts  of  Uawlor's  Lake,  G.  F.  Mat- 
tliew  finds  tlirse  to  have  besiin  about  the  middle  of 
the  t^rraof-  iwriod.  when  tlie  sea.  nhicii  ha<l  pre- 
viously »iil)inorg;ed  lliis  portion  of  the  coast  to  a  depth 
of  2IHI  f(!Pi.  had  so  far  fhnalorl  as  to  brinj;  up  the  land 
within  ilij  feet  of  in  present  level.  Ijuring  the  inler- 
viil  between  tliis  epoch  and  the  present  lime,  a  series 
of  layer-*  lias  been  deposited,  resting  upon  llie  mi\rihe 
Saxii-ava  (or  MacoimO  sands  below,  and  consisting. 
In  aiicci'ssliin,  of  lacustrine  days,  lacustrine  peat, 
peaty  marl,  and  pure  marl,  to  a  deplli  of  about  SI 
iiiciies.  From  Ilie  cliar.-iirler  and  relations  of  llie  de- 
posits, together  with  I  lie  veselableand  animal  renniins 
which  they  contain,  he  finds  it  poB»ible  to  trace  out 
a  number  of  successive  phases  in  tlic  ialve-hislory  of 
the  rp'j:ion,  accompanied,  probably,  by  eriually  marked 
cllinalic  ditTerences.  Among  the  plant-remains  ob- 
serveii,  tlie  most  interesting'  are  those  of  the  Cliara- 
ceae,  of  wbieli  iiartic-ular  ilcscriptiona,  accompanied 
by  figure?,  by  Dr.  T.  F.  Allen,  are  k;iven.  In  addition 
to  the  spores  of  Chara,  fragments  of  wood  (some  of 
them  gnawed  by  the  beaverl,  bark.  eoue>(  of  evergreen 
trees,  bud-<!cales  ami  leaves,  and  fruits  of  several 
species  of  laml-pl.iots,  occur.  A  small  fragment  of 
charcoal  w.is  also  found  some  distance  below  the 
surf-ice,  indicating,  probably,  the  presence  of  man. 
The  character  of  the  plants  in  rojardod  us  presenting 
a  more  northern  fades  tlum  those  dwelling  in  the 
•amc  region  today.  Tlie  variations  of  the  molln^caii 
fauna  attendant  upon  the  changes  in  the  condition 
of  the  lake  are  e9pe<i:illy  interesting,  and  have  been 
fnade  the  subject  of  parLicnlar  study  by  Prof.  Hyatt. 
—  {liuit.  nat.  liM.  IOC.  y.ll.)    i..  w.  n.  (772 

Lithology, 

The    Cheviot    audesites   and    porphyrites.  ^ 

The  Cheviot  district  is  compo'-cd  largely  of  a  series 
of  quart».less  eruptive  rocks,  to  which  the  name 
'purphyrite'  is  usually  applied.  Tlicy  have  a  com- 
pact felsltic  groundmass  poriihyrltically  enclosing 
numerous  felspars.  Tlic  color  is  generally  dark 
purple  or  red.  They  are  mucli  altered  ;  and  amyg- 
daluidal  v,irietie3  are  found.  In  addition  to  the  ordi- 
nary porpliyrites,  there  occur  masses  of  volcanic  asli 
and  breccia,  and  also  a  rock  known  as  pitchstoiie 
porphyrite.  Tiiese  i>or|ihyriles  have  been  describeil 
by  Teal  I  umler  the  name  'andesites,'  regarding  them 
«s  more  or  less  altered  andesites. 

Mr.  Teall  describes  tlie  mineral  constituents  as 
felspar,  pyroxene,  inagnctlte  or  mennacanilu  (a 
gl.lssy  base  containing  various  devitrillcation  prod- 
ucts), apatite,  and  hematite  or  biotite.  The  fel- 
spars contain  numerous  inclusions  of  the  base,  and 
are  principally  plagiodase.  The  pyroxene  Is  in  elon- 
galeil,  octagonal,  and  irregular  crystals  ami  grains. 
The  crystals  are  sometimes  twinned,  and  he  rcgarils 
them  as  angites.  The  inclusions  in  tiie  auglte  are 
glass  cavities  and  colorless  microlites.  The  ground- 
mass  is  described  as  a  '  felted  agsregation  of  micro- 
lites in  a  glassy  base.'  Tlie  present  writer  has 
preferred 'to  denominate  tJiis  as  a  'feltybase.'  The 
microlites  of  the  felly  base  Teall  regards  principally 
as  felsimr.  The  iillcrntion  products  appear  mainly 
to  he  siliceous.  The  age  is  slated  to  be  '  posl-siluriau 
and  lire-carboniferous.'  .Some  specimens  were  later 
examined  by  Dr.  II.  Koscnbusch  of  Heidelberg,  the 
lending  European  litholnglst.  He  found  that  part  of 
the  pyroxenic  constituent  was  urthorhombic,  prob- 
ably hyperstbene,  while  the  remainder  Is  augite. 


The  constantly  increasing  discovery  of  other  min- 
erals besides  augite,  in  llie  andesites,  is  leading,  in 
the  present  system  uf  noini-nclulurc,  to  a  series  of 
distinct  names  for  rucks  siruclurally  and  chemically 
alike,  and  will  probably  in  time  cause  the  abandon- 
ment of  the  iiiineralogical  nomenrlature  of  rocks. 
In  ibis  case  it  should  lead  to  the  employment  of  tlie 
term  'audestte'  alone.  —  {Geol.  mwj.,  March,  18'<:?. ) 
u.  E,  w.  [773 

QEOOBAPHY. 

(.Arctic.) 

Northern  notes.  —  Liter  advices  have  been  re- 
ceived from  the  British  parly  at  Fort  Rae.  After 
experiencing  a  miniaturu  shipwreck  on  Great  Slave 
Lalce,  they  arrived  at  Fort  Kae  in  the  latter  part  of 
August.  Sept.  1,  meteorological,  and,  two  days  later, 
magnetic  oliservalioiis  were  begun.  Winter  set  in 
Nov.  1.  The  minimum  temperature  of  the  air  to 
Nov.  30  was  —  -l;!"  <;.  The  latitude  of  Fort  Ilae  wiis 
determined  to  be  t'l-t''  N.,  a  degree  farther  north  than 
previously  supposed,  ('orreclions  in  the  position 
and  shape  of  tircat  .Slave  Lake  also  seem  necessiiry. 
The  parly  were  well,  and  work  progressing  favor- 
ably.    They  expect  to  return  in  Uciober,  ISNi. 

Tlie  plans  of  Baron  NordensUiold  for  the  present 
summer  in  Greenland  have  been  in  part  made  public. 
Soutli-we-sl  Greenland  is  to  be  visited,  and  a  study  of 
tlie  inland  ice  from  that  direction  is  eonteuiidated. 
Later  in  the  season,  when  the  usual  lane  of  w.iler 
forms  between  the  pack-ice  .ind  the  south-east  shore 
north  from  Cape  Farewell,  the  party  will  proceed  In 
umiaks,  or  sealskin  canoes,  as  far  as  circumstances 
will  admit,  witli  the  view  of  reaching,  at  the  head  of 
some  of  the  fioixis,  the  higlilands  which  exist  in  east 
(Sreeiiiand,  and  which  are  believed  to  be  partly  free 
froiu  glaciers.  Traces  of  the  ancient  Norse  colonics 
at  Osl-bygd  are  among  the  things  to  bu  sought  for, 
though  the  present  weight  of  evidence  is  in  favor  of 
the  theory  that  these  colonies  were  on  the  south 
rather  than  on  the  cast  coast,  and  that  ihey  are  rep- 
resenlcd  by  the  well-known  stone  ruins  of  south 
Greenland.  — w.  ii.  i>.  [774 

Siberian  notes.  —  Number  four  of  the  quarterly 
iKeestia  of  the  imperial  geographical  society  for  1S83 
(printed  1883)  contains  an  article  by  N.  S.  Shtukin 
on  ■  Popular  traditions  of  eastern  Siberia,'  which 
contains  much  interesting  matter,  and  some  amusing 
instances  of  iileas  ;tssorlatcd  by  the  residenls  with 
certain  ancient  monuments.  Another  by  the  same 
author  is,  '  An  explanation  of  certain  picture-wrilinga 
on  the  cliffs  of  tlie  Yenisei  Uiver.'  Tliese  are  figured, 
but  are  not  particularly  remarkable,  except  as  being 
the  work  of  invaders  from  llie  far  south,  perhaps 
Persians.  Camels  and  pbca-'iints  are  among  the 
animals  represented.  U.  V.  .-Vrsenicll  discusses  the 
conse(|Ucnces  of  early  publications  on,  and  explora- 
tions of,  the  Amur  lilver.  Busse  cmilinues  his  valu- 
able (separately  paged)  bibliography  of  the  lilerature 
of  llie  Amur  region.  The  first  edition  of  Ihis  bibiiog- 
r.iphy,  containing  .'liS  lilies,  appeare<l  in  1874.  The 
present  cililion  is  brought  down  to  ISSl,  the  forty- 
eighl  pages  already  published  including  07:!  lilies. 
Tiie  work,  which  will  probably  be  completed  in  the 
next  number,  is  announced  to  contain,  in  all,  1,410 
titles,  ilivided  under  appropriate  subjective  sublieads, 
but  catalogued  by  authors.  Of  the  proposed  bildiog- 
rapliies  of  llocvort  and  of  the  academy  of  sciences, 
nothing  has  lately  been  heard,  which  makes  the 
result  of  pnvale  enterprise  so  much  the  more  wel- 
come. Huss6's  lilies  are  condensed,  but  sufficiently 
full  for  reference,  and  a  largo  proportion  refer  to 
articles  in  Russian  iieriixllcals.  —  w.  ii.  i>.  (775 
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Abbe  Ouyot  on  eastern  Africa.  — Tills  enter- 

prixin;:   nii^~  ulor  give*  a  i-timmary  of  llie 

i|ifficiilii<"<  '  '  I  in  oiilcriiiu;  Afrini  frf'tii  Zjiti- 

t.HtiXf  In  Ills  :■■  -■,..,  .  .\|i<iJitloiis  siiiei'  1870.  lib  party 
incliideil  lit  limes  at  iimiiy  as  six  liiin<lrcil  piTsoiis, 
aiiiDiiij;  whom  l>raw|i<  woie  vrry  fn'(|Uoiit,  ami  ilescr- 
tioii  ami  robliery  were  preveiiled  only  liy  tlio  strictest 
watoli.  Ill  ^m«*in2  ilio  nunii>r'>us  Ugogii  vUlasi's. 
llioii"  u  ■     iv  and  iniiili  |iala\ci' cnni-cinjiig 

tlie  in  f  travclliiif;  iiaitics.    TIk"  fever 

prcfMi.  ..■  -;  ilaiiyrr.    Sixteen  i>(  lils  tliirty- 

nve  m  ijieil  nf  It  in  Itiree  year*,  ami  four 

more  "  1  liy  tlic  iiesroe«.     llail  rrporl*  are 

spreail  l>y  Llic  Arabs  about  the  Eiiro|H<niis,  who  arc 
rcpreseiitetl  as  wonian-sloalcra  and  oaiinibals.  The 
ibtii^  bought  anil  brought  bnrU'  with  hlin  four  native 
"lildren.  who  arc  now  baptized  and  learninj;  Latin, 
^s  preparation  for  the  study  of  inedielne;  for  a«  doe- 
tors  they  can  exert  the  greatest  influence.  C!uyot 
was  cousidoreil  a  great  magician,  because  he  cured  n 
native  sorcerer  who  was  utinhle  to  eiire  himself.  It 
was  hoped  that  the  Loualia,  (lowing  from  the  coun- 
try ea^t  of  the  lakes  to  the  oei-aii.  mlslit  prove  an 
easy  in'-ani  of  eiinnnunii'alion  with  the  interior:  but 
It  was  found  unuavigable.  Large  game  was  eiiniiuon. 
and  gave  plenty  of  food  for  cbeaji  living  for  the  cara- 
vans. The  natives  call  '<jli.  ijli!'  when  hunting  the 
lilppopoMinus:  and,  if  within  bearing,  it  ri^es  from 
the  shallow,  muddy  banks  of  the  river,  and  tomes 
towards  them,  TJils  «as  tileil  m:iiiy  limes,  and 
»lways  proved  suec^sKfiil.  The  (ilenilly  nallvr  liiliea 
are  good  hearti'd ;  but  thev  oiiisl  bo  allowed  ihei'' 
own  peculiar  ways,  such  as  >>liouting  niiil  dancing  all 
night  to  do  honor  to  tbo  white  tmveller't  to  whom 
they  had  |l^l•^ellted  lood.  The  iihhe  ho|ics  soon  to  go 
to  wesieiii  Afrir'a,  and  .iseond  ihe  Kongo.  —  {t'l'iiiptca 
rwii/iM  n"f.  yr.iyr.  i'i(n.«,  isg:',,  44.)     w';  M.  II.       [776 

Climate  of  the  upper  Senegal.—  M.  Tolin,  phy- 
sician of  ('omiiiaiidaiit  Oirriin's  topographic  party  to 
the  upper  Smii'iial  in  1S,H0-SI,  divides  ihc  year  ibeie 
into  a  dry  and  a  wi-t  senson,  niid  two  transilioii 
pcriiHls.  —  the  dry  season,  from  \ov.  I.'i  or  Dee.  I  to 
•March  !■'■,  with  nights  and  early  morning  hours  cool, 
and  d:i>>  supiMirtablc;  liansition,  from  March  15  to 
May  I'l,  still  dry  and  he.illliy,  but  very  warm  and 
uiiconiCortalile  for  Kuropeans;  the  rainy  Sfasoii,  from 
May  15  to  Oct.  lo,  cooler  and  often  cloudv,  without 
eva[)oration  from  tlic  marshes,  and  hence  still  healthy; 
the  second  transillon,  from  Oct.  15  to  Nov.  15  or  Dec. 
I,  still  $omcwhal  rainy,  but  with  subsidence  of  rivers 
and  drying  of  low  plains,  excessively  unhcallby.  — 
( Coiiiplen  reiiJun  soe.  (/eo'/r.  Parin,  1883,  .SO. )    w.  M.  i>. 

(777 

ConntTy  of  the  upper  Niger.  —  r'ominandanl 
(iallleni's  second  paper  givc«  many  delails  on  the  hy- 
drography and  population  of  this  region,  and  a  few 
notes  on  its  geology.  The  rocks  arc  chiefly  horiion- 
lal  «andstone«,  showing  barren  plale.ius,  separated  by 
fcrlile  v;ille\s.  in  whiili  the  sticnnis  are  subject  to 
rapid  and  regular  tloods,  rising  in  ,lu!ie,  nnd  I'alling 
in  Oeicmbcr.  The  Niger  is  considered  in  Ihree  parts. 
The  upper  «lreaiu  begins  at  the  rocks  of  .Sotnba,  ten 
kllomi'iics  below  Uainniako,  and  extends  through 
thi-  hroki'U  country  to  its  head  waters,  but  even 
hero  probably  In  part  navigable  for  small  sti'iiiiiboats. 
The  middle  course  ineliules  the  le.asi-kiiort  n  part  of 
the  river  from  the  rocks  of  Sotuba  to  the  tails  of 
Hiisa.  Here  the  stream  Hows  in  numerous  channels 
through  a  Hal  cimnlry,  which  It  enriches.  An  active 
river-trade  in  slaves,  cattle,  guld,  etc.,  Is  carried  on 
between  large  vill.ages  on  its  banks.  This  division 
is  more  navigable  than  the  first.     The  lower  course 


extends  from  the  falls  of  ltii»a  to  tho  ma,  and  has 
often  been  ascended  a  considerable  distance  by  trod- 
ing-vessels.  The  total  length  is  over  L',UIJ0  miles. 
Several  of  the  towns  ilescribed  have  well  eonstructeJ 
fortitication  walls,  Hhicli  are  liluslratod  by  plans  and 
figures.  On  the  assault  of  Ihe  village  (iiibanko  in 
ISM,  a  hundred  cannon-shot  weiu  needed  lo  make  a 
breach  two  or  three  metres  wide.  — {Hull,  nji;  yfoar. 
Fari;  1S«2,  OKI.)     w.  M.  I>.  (778 

BOTANY. 

Oryptogami. 

Ohio  ftuigL — In  »  paper  on  the  Mycologlc  (Joi» 
of  the  Miami  valley,  Mr.  A.  I'.  Morgan  has  given 
ilescriplions  of  eiiibly  speciisof  Agarieus  bi'loiiging  to 
the  division  Lcueospori,  found  in  soutli-wesiern  Ohio, 
The  jiai>er  is  aceompaiiied  by  four  colored  plates,  in 
whicli  ari'  llgiin'il  six  new  species  of  Agiiricus. — 
{Ji.iiini.  (inc.  s«c,  nut.  liiit.,  vi.)     w.  n,  p.  [779 

Diseases  of  trees.  —  The  third  part  of  the  Untcr- 
suchiingen  aus  dcin  forstbotanisclicu  inslitiit  of  Mu- 
nich contains  several  articles  on  the  dlscises  of  woody 
plants  caused  by  fungi.  Dr.  11.  .Mayr  has  a  paper  on 
the  disease  of  iimpli-s.  linden,  and  hoi-.e-eliotnut, 
Ciiused  by  Xectria  cinnabariiia.  Prof.  Kolieit  Ilartig 
describes  a  new  species,  lihi/omorpha  |  Deinatophora) 
nccatrix.  which  be  considers  to  be  tho  cause  of  th* 
root-rot  in  grape-vines.  The  Khizomorpha  produces 
conidla, which  arcligiired  by  Ilartig;  bul  lie  was  unable 
to  (Ind  a^co.spores  of  any  kind.  While  recogni»ln({ 
that  the  root-rot  Is  caused  by  a  siwcies  of  Khizomor- 
pha, he  dllTcrs  from  .Millaiilei  and  Frank,  who  con- 
sider that  the  Khizomorpha  is  the  same  as  If.  Iragills, 
which  develops  Into  .Agnriciis  melletis;  and,  on  Ihe 
other  hand,  be  differs  Irom  Priilienx,  Thuemen,  and 
olhers,  who  attribiile  Ihe  rot  to  :i  grnwlh  of  Itoeslerln 
liypogaea-,  which  Ilartig  considcra  to  be  merely  a  .sa- 
prophyte which  oecasionally  develops  on  the  diseased 
rrHits.  Ilarlig  calls  attention  to  the  fact  that  In  (acr- 
maiiy  Ihe  while  pine  of  the  United  (States  (riiilis 
slndius)  is  rspeeiallv  snsceplible  to  fungous  diseases, 
and  mentions  several  destructive  fiiintl  which  ato 
prone  to  attack  it:  among  others,  be  cites  I'erliler- 
niiuin  pini.  In  this  respect  tlie  experience  of  Ger- 
man mycolii^isis  does  not  agree  with  tdiservations 
made  in  this  country,  wliere  the  white  pine  Is  appar- 
ently less  liable  than  some  other  species  to  attacks  of 
the  Peridennium.  —  w.  o.  F.  |780 

Insects  and  the  sperniogonia  of  Uredineae.  — 
For  several  years  Kiiihay  has  been  studying  the  re'la- 
tionsbelween  lln'  riisl-fungi  and  ccilain  Insecls  which 
visit  their  sperniogonia  to  feed  upon  the  s|>eMnatiii 
and  a  sugary  excretion  which  is  found  wiili  them. 
The  fragrance  of  Ihe  sp«'rmogoiiia  of  a  numlH<r  of 
species  —  e.g.,  Piiccinia  suaveolens  of  the  Canada 
thistle  —  has  been  noticed  by  everybody  who  has 
studied  tbcsc  fungi:  and  ilie  brightly  colored  spots  in 
which  they  occur  is  ei|ually  well  known.  What  beue- 
fil  the  fungi  derive  from  the  visits  of  ants  and  other 
insects  is  still  to  be  shown,  and  will  probably  remain 
a  niysler>'  until  the  true  function  of  spermaliii  is 
understood;  but  there  is  some  reason  for  believing 
that  the  color,  fragrance,  and  sweet  secretion  of  I  heir 
Bt>erinogiinia  arc  designed,  like  the  similar  pcciiliuri- 
lles  of  many  phenogamic  flowers,  exprcsly  to  at- 
tract these  visitors.  —  ( l)cnki>chr{lt.  wirii.  akad.,  xlvi,  1 
w.  T.  [781 

FhsDogaou. 

Note*  on  Echinooaotns. —  Mr.  Thomas  Meeban 
announced  the  discovery  of  sensitive  stamens  in 
Echlnocactus  Whipplci.  Tho  motion  of  the  stamens, 
when  touched,  was  not  Instantaneous,  several  seconds 
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soni">llnios  elnpslng  before  the  effect  was  observed. 
The  flowers  ol  this  species  nre  nimble  to  cxptuid  to 
nny  great  extent,  on  account  of  Iheir  short  tnbe  »ur- 
roiiniled  Ijy  strong  ami  t^lilT  spines.  If  the  flowers 
coulil  expand,  us  in  Opunlia,  mi<l  llie  ttamens  lie  flnl, 
as  ill  tlmt  jeiiu^,  the  inolinn  ini(,'ht  he  ecpial.  A"  In 
Opnntin,  the  motion  wiis  not  iilways  uu  towards  the 
pUtil,  but  might  be  horizontal,  to  the  left  or  to  the 
right:  there  seemed  to  be  no  nde.  The  bending  was 
from  the  bxse.  as  the  fllament  retained  a  i)erfectly 
strilght  line  diiriin;  Ihi'  movement.  Mr.  Meehaii 
further  remarked,  thai,  in  descriptions  of  cadnceous 
plants,  the  relative  leiisjtli  of  petuN  or  (»taniiMi»  to  the 
pistil  was  often  given,  lie  had  obsi-rved,  that  In 
many  species,  near  the  period  of  the  ejection  of  the 
jiollen  from  the  anther-cells,  tlie  stamens  and  slyle 
were  of  about  eijiial  Ifii^th,  but  that  the  latter  eoii- 
linued  to  Krow  after  the  niamrity  of  the  anthers,  and, 
in  KchiiiooiU'tHs  VVhipplei,  would  flimlly  learli  to  near 
half  an  inch  above.  He  bml  not  been  abl""  to  gel  any 
genera  of  Caclaceae  to  fruit  under  cultivation,  except 
Opunlin,  unless  they  wi're  nrtlliciallvpoll<-nlzed.  by 
the  application  of  the  flower's  own  pollen  to  the 
stiirnia,  they  usually  perfected  friiil.  Hl«  specimens 
of  Echirioi'.'ielus  Whipple!  and  IC.  polyaneiHtrus  had 
bright  purple  flowers,  althnugli  the  Utter  were  usually 
descritiod  ,'is  yellow  or  greenish.  —  [Acad.  nat.  »e. 
Philad.  ;  ineetin'j  April  10.)  (782 

The  relations  of  heat  to  the  sexes  of  flowers. 

—  Mr.  Thomas  Median  remarked  that  ho  li.id  ob- 
served that  a  few  comparatively  warm  il.ays  in  winter 
or  early  spring  would  briii;:  the  male  flnwers  of  mo- 
noecious plants  to  maturity,  while  the  female  flowers 
remained  to  adv.ancc  only  under  a  higher  anil  more 
constant  temperature.  He  believed  this  accounted  for 
their  fiei|ueiit  barrenness.  L.ast  spring  the  male 
flowers  of  a  spceiraen  of  Corylus  avelluna  were  past 
maturity  before  the  appearance  of  .action  in  the  female 
flower-buds.  There  were  consequently  no  nuts  on 
this  tree  last  season.  The  present  se.isoii  wa«  one  of 
unusually  low  temperature,  and  the  hazel-nut  had  not 
had  its  male  bhusoms  brought  prematurely  forward. 
The  male  flowers  were  showiiigtlieir  anthers,  while  the 
female  bmls  had  their  pretty  purple  stigmas  protrud- 
ing. He  could  therefore  predict  with  conlidence  a 
full  crop  from  the  tree  which  the  season  before  was 
barren.  —  {Acad.  nat.  ac.  I'Mlad. ;  vteeling  April  in.) 

[783 
(Syilf  malic.) 
Grasses.  —  Dr.  Vasey  proposes  to  publish,  In  con- 
nection with  F.  L.  Scribner,  a  full  catalogue  of 
North-American  grasses,  and  in  a  circular  gives  the 
names  merely  of  twenty-nine  new  species  and  varie- 
ties, mainly  based  upon  recent  colleclious,  but  as  yet 
unpublished.  Mr.  Scribner  continues  his  list  of  the 
grasses  of  I'riiigle's  collection  In  Arizona  and  Cali- 
fornia, giving  descriptions  of  the  \ff-s  familiar  species. 
He  also  describes  a  new  Hoa  from  the  head  waters  of 
the  Sacramento,  and  a  viscid  species  of  Diplachne 
from  near  Tucson;  though  of  the  latter  he  says,  "  It 
is  not  Improbable  that  ft  has  already  been  described 
in  works  not  accessible."  — {Bull.  Torr.  hot.  club, 
March,  I8S:{,)    s.  w.  [784 

New  ferns.  —  Mr.  Lemmon's  researches  In  the 
Iluacliiii'ha  Mountains,  near  the  boundary-line  In 
Arizona,  add  several  species  to  the  list  of  United- 
States  ferns.  I'rof.  Katon  describes  five  ■•ucli  species, 
previously  known  only  from  Mexico  or  farther  south, 

—  a  I'olypodium,  a  Notholaena,  a  Pellaea,  a  Cheilan- 
thes,  and  two  Aspleniums.  He  adds  a  new  Notho- 
laena, from  California  and  .Vrlzona,  hitlicrto  confused 
with  N.  Candida,  and  notes  the  discovery  of  Asple- 


niinn  monlanum  in  Connecticut. —  (Bull,  Tnrr.  hot, 
clu6,  March,  188."}.)    s.  w.  [785 

Iiythraceae.  —  Koehne  concludes  the  strictly  sys- 
tematic portion  of  his  monograph  with  the  genu* 
Lagerstroemia,  of  twenty-one  species,  chiefly  of 
central  A'jia,  China,  and  Japan  (two  native  to  Aus- 
tralia, and  one  in  Madeiral,  and  Lawsonia,  of  a 
single  species,  the  'Henna'  of  the  orientals,  widely 
cultivated  in  the  tropics,  but  of  uncertain  origin.  A 
disciLSsion  of  the  geographical  distribution  and  of  the 
morphology  of  the  order  is  to  follow.  —  (Enqler^t 
fcoe.)a/ir(;.,  March.  1S8:{.)     s.  w.  [786 

ZOOLOGY. 

Protoioa. 

InvestigatiouB  on  certain  Protozoa.  —  Dr. 
August  Gruber,  the  skilful  observer  of  Protozoa,  has 
published  a  memoir  in  which  he  describes  two  new 
salt-water  rhizopods,  and  reports  new  observations 
on  certain  Infusoria,  and  the  ccuijiigation  of  Aclino- 
nhrys.  The  first  new  rhizopod  is  named  Pachyniyxa 
nystrix.  It  is  distinguished  especially  by  an  envelope 
composed  of  little  rodlets,  stamling  perpendicular  to 
the  surface.  In  this  envelope  are  pores  tliMiigh 
which  simple,  not  branching,  lobate  pseudopodla  can 
Iks  extended,  as  in  a  foraminifer.  The  animal  can 
slowly  alter  its  form.  It  is  brown  in  cohir,  .and  has 
in  it.s  interior  numerous  boilics  which  may  be  small 
nuclei.  In  the  same  aquarium  a  similar  animal  was 
observed,  but  which  li.vl  no  envelope.  Gruber  con- 
siders this  second  form  as  probably  the  same  species 
in  a  different  condition.  The  second  new  species. 
Amoeba  nbtecta,  is  very  small  (0.l»;!-().04  mm.).  It 
builds  itself  a  granular  dome-sha|ied  houre.  It  Itas  no 
contractile  vacuole;  but  a  nucleus  may  be  brought 
out  by  reagents.  As  they  move  about  little,  they 
are  usually  found  in  colonics. 

In  part  second  (Infusoria)  a  new  species  (S.  guttula) 
of  Spongomonas  Is  described.  The  minute  round 
or  oval  flagellate  animals  live  e.tch  in  its  tube;  but 
the  tubes  nre  all  united  together  to  form  a  hollow 
sphere.  Gruber  suggests,  that,  a»  they  occur  in  putrid 
water,  they  have  gnihered  together  anmiid  a  bubble 
of  oxygen,  and  so  come  to  form  a  hollow  colony. 
The  genus  Stichotrlcha  is  remarkable  among  hypo- 
trichous  Infusoria  for  forming  a  pr'>lective  covering. 
Gruber  describes  several  forms,  which  may  be  only 
varieties  of  S.  soclalis,  besides  anotlier  form,  which 
he  names  S.  urniila.  It  lives  in  a  lrans])arent,  mem- 
branous, flask-shaped  shell,  has  the  characteristic 
ciliation  of  the  genus,  two  oval  nuclei,  to  be  seen 
only  in  stjiined  specimens,  Imt  no  nucleoli  were 
detected.  Over  the  body  are  flexible  cilia,  capable 
of  acting  alternately  as  cilia  and  pseudopodla.  The 
animals  multiply  by  division  ;  the  two  daughter- 
animals  living  a  while  in  one  shell,  until  one  wan- 
ders forth,  and  forms  a  new  shell,  usually  near  by, 
so  that  a  colony  may  be  thus  formed,  (iriiber  also 
refers  Kent's  Chactospira  and  Hudson's  Archimedea 
to  Sticbotricha. 

Besides  the  usual  fusion  of  two  or  many  individual 
Actinophrys,  Gruber  has  obscri'ed  the  fusion  as 
rather  absory^tion  of  a  small  .Actinophrys  without  a 
nucleus  by  a  big  nucleated  individual.  There  is  no 
reason  for  lielieving  that  either  form  of  fusion  is 
conceriieil  with  reproduction.  Finally  the  author 
advancei  some  general  considerations  to  .show  that 
the  nucleus  has  no  importance  for  those  functions 
of  the  cell-body  which  stand  in  no  direct  relation  to 
reproduction  ;  namely,  movement,  assimilation,  ex- 
cretion, and  growth.  It  may  al!<o  be  without  influence 
on  the  external  form.  —  (Zeif«c/ir,  wis*,  tool.,  xxxviil. 
45. )    o.  8.  M.  [787 
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MoUoaki. 

Large  American  pearls.  —  borne  rt'murknlily  Urge 
pearls  have  hern  otiiaiinMl,  iliinnc  tlio  l»i>l  lihliing- 
si-asoii,  lit  lln'  tisliL'!')'  near  La  Vn/.,  in  llm  Gulf  of 
(.'alifornln.  One  foninl  in  Uci'crnlior,  —  tin.'  laiye'st  on 
reconl  (rnm  lliis  re-^ion,  —  wi-inliins;  "5  canvix,  »iilil 
on  lh<-  spot  for  <il4,iKK),  iml  U  con^iileied  to  be  wmlli 
much  nioiv.  AnottnT  very  pet fert  oni-,  of  47  cnrats, 
U  vulueil  !it  $o,(KKi;  uinl  u  iliiril,  lU  i^;l,(Mi(.i.  tt  it- 
many  years  since  such  good  foriuno  lius  alU-n<leil 
thofiivrrtof  tills  region.  tlioii(:li  llie  product  of  |«-arls 
of  moderate  aIzc  has  been  toleritbly  constant.  —  ( .Vrj. 
Jiniincern,  Jan.,  IfiSJl. )     w.  ii.  li.  (788 

Ottawa  Uniouidae— The  r.-.  ,  Mr.  P.  K. 

LiHrliffird  .Tinotig  tin'    fresh-wjii'  :>5   of   the 

rioinity  of  Ottawa  hnve  been  fiUiii.Li.>i  i.i-uU.t.  In 
'Notes  on  Ottawa  rnioniilae,'  ho  mentions  fourteen 
Atxieiea  of  the  genus  L'nio,  of  which  one  ( U.  burealis 
Gray)  Is  new.  and  apparently  valid.  There  are  also 
three  s|M.'cies  of  >far);aritana,  and  ten  of  Anoilonta. 
Previously,  only  twelve  species  nltngethcr  had  been 
reci.irile<l  from  this  vicinity.  The  paper  it  full  of  \n- 
(ci.  »ri,,  ■  i^>;;mphie«l  detnlls  in  rej;«rd  to  the  species 
<|  ,  and  their  varieties.     The  aiitlior  notes 

tlr  iry  of  the  embryos  of  Unio  in  Anodontn 

fluviiiiilii),  Lmiio  luteolux.  and  I',  borcalis.  and  infers 
tt  for  Unioni<l«o  in  Keneral,  thou]L;li  they  Inive  been 
descriU'd  as  inrferlly  svniuielrical.  A  nnle  found  In 
the  Kills  of  A.  rrai;lll'<.  and  pinced  in  liic  hands  of 
Mr.  Tyrrell  for  invesilyaliipu.  is  as  larye  as  a  pellet 
of  buckshot.  It  apiieais  that  the  lunihermen  on  the 
Chaudli.Te  eat  these  molliisks,  and  obtain  them  in  an 
ingenious  manner.  Birch  hrushwoixl,  tips  down,  is 
attached  to  the  rafi  so  as  to  drag  gently  over  the  bot- 
tom when  in  the  shallows.  The  ojien  bivalves  feel 
the  twiits  passing  over,  close  the  valves  on  them,  aiul 
bold  fast.  At  intervals  the  brush  is  lifted,  and  the 
adhering  'dams  '  are  picked  off.  —  {Tran».  Ott.  Jii'ld 
nnt.  club,  no.  '.i.)     \v.  ti.  ».  [789 

Fossils  of  the  Rizzolo  clays.  —  Segncnza  has 
just  l-sui-d  a  biocliiiri'  in  regard  t<i  the  clay  deiwisit.s 
of  Uizjiolo,  province  of  Syracuse,  Sicily,  with  lists  of 
the  fo»sll  mollusks  found  in  them,  which  comprise 
two  pleriipod-,  llfiy-live  gasterojKids,  and  sixty-eiglit 
lamelllbr.inchs.  nmny  of  «hic)i  still  live  in  iiiijacent 
waters.  The  ileposit  Is  considered  by  the  autlior  to 
be  (|iiAteriiary.  and  ilerives  Its  interest  particularly 
from  the  fact,  that  remains  of  the  living  Afrieati 
elephnnl  (K.  africanus  Ilium.)  have  been  iliscovered 
in  it,  mi'lng  interesting  questions  as  to  the  former 
range  of  that  maininal.  To  the  disciLssion  of  this 
bmncb  of  the  question,  and  of  the  identity  of  the 
«p«cies,  the  paper  Is  chiefly  devoted.  — w.  II.  u.    (790 

MyriAjwdi. 

Devonian  myriapods.  —  An  interesting  discovery 
has  been  made  by  H.  N.  Tench,  In  the  lower  old  red 
sandstone  of  Scollantl,  of  myriapoils  in  rocks  older 
than  the  carlmniferous  scries,  the  lowest  that  have 
before  this  ylehled  them.  Two  8i>eclc8  are  describeil 
and  excellently  ligured,  one  of  which  has  long  been 
known,  and  sup|)osed  to  be  a  Crustacean,  having  been 
described  by  I'age  under  the  name  of  Knmpecaris 
(urfarensis.  They  are  of  small  size,  and  ditfer  con- 
siderably from  each  other.  Kampecarls  is  cylindri- 
cal, scarcely  tapers  at  the  heail  end.  and  is  coinpo.sed 
of  numerous  sub-equal  alternali-ly  larger  and  smaller 
somitos,  each  Iwaring  a  pair  of  legs.  Archidesmus  is 
depressed,  fu.sifortn,  with  alternately  very  unequally 
larger  and  smaller  somites,  each  bearing  a  pair  of 
•six  or  seven  jointed '  spinous  legs  (none' are  shown 
In  Ww  lljiures  attached   to  the  smaller,   intercalary 


romites).  It  will  be  seen  that  they  differ  consider- 
ably from  the  known  corlioniferoiis  myrlapods. — 
iPruc.  roll.  phys.  nnc.  JCdinli..  vii.  177,  pi.)  [791 

Dermal  appendages  of  Polyzenus.  —  The  differ- 
ent forms  of  hairs  in  T.  fascicularls  are 
described  an<I  tigurcd  by  Scudder:  those 
upon  the  body-joints,  o,  b,  varying  from  = 
club-shaped  spines,  furnished  with  several 
rows  of  flalleiie<l  leetli,  to  stibre-shaped 
spines,  serrate  on  the  convex  siile.  The 
posterior  extremity  of  the  liody  is  provided 
with  a  pair  of  cylindrical  fascicle",  resem- 
bling those  of  the  larv.i  of  Antlireniis.  but 
i-oinposiHl  of  very  curioiisly-form<'d  bris- 
tles, c,  shaped  like  an  elongati'd  fishhook, 
the  shaft  gently  curved,  anil  the  tip  re- 
cun'cd  and  apically  barbeil.  The  shaft 
is  armed  with  liclicate  spiiiulcs,  and  ihe 
crook  furnished  on  the  concave  side  witli 
a  few  spatuiale,  drix)ping  ap()endages. 
These  appendages  are  also  ligured,  rallier 
rudely,  by  Packard  in  the  tinier,  nnl..  for 
March.  —(Proc.  lioH.  nw.  nat.  AiV.,  xxli.  07.)    1792 

InMcla. 

The  American  species  of  swallcw-tail  butter- 
flies.—  .\s  tlie  result  of  tlu'  stiiily  of  a  large  serii-s  of 
forms  partly  coliocti'il  iiy  him.self  in  Wasliinglon  Ter- 
ritory e.tst  of  the  Cascade  Mountains,  —  a  hitherto 
unexplored  region,  —  Dr.  Hagcn  concludes  that  P. 
Zolicaon,  oregoniu.«,  and  Aliaska,  are  all  sfiecifically 
inseparable  from  the  old-world  P.  Macliaon,  Ihe  range 
of  variation  in  which  he  also  illscusses.  He  also 
uniles  P.  Kuiulus  and  Eurymedon,  and  considers 
them  a  western  fonn  of  P,  Turnus.  —  ( I'apitio,  li.  Hit. ) 
W,  H.  Edwards  vigorously  combats  tliis  view,  so  far 
OS  the  first  series  is  concerned  {Ihiil.,  iii.  i'>,  pi.).  (793 

'Wisconsin  Lepidoptera.  —  The  geological  sur- 
vey pnblislies  a  catalogue  of  Wisconsin  Lepidoptera 
by  Hoy,  long  known  as  an  enthusiastic  collector  in 
that  state.  The  title  is  a  misnomer  ;  for.  besides  the 
butieiflles  ilHl  sp. )  and  hawk-moths  (."i^  sp. ),  the 
author  only  enumerates  the  Uoudiycidae  (7.'i  sp.  |  and 
Ueomelridae  (lliU  sp. ) ;  the  Noctuidae  (088  sp. )  being 
odilly  placed  in  a  separate  list,  and  otiier  groups 
wholly  omitted.  Not  the  slightest  notes  arc  appended, 
except  in  the  first  two  groups,  where  au  indication 
of  the  abundance  of  the  species,  in  a  single  woni,  is 
usually  given.  With  the  exception  of  an  occasional 
slniugler  from  the  south,  the  li.st  contains  nothing 
nolewortliy. —  {Ilcp.  yeol.  ann.  iri»c.,  I.)  [794 

Geographical  origin  of  North-American 
Bphingidae,  —  Three  proximate  sources  are  found 
by  Urote  for  our  .Sphingid  fauna,  which  consisls  of 
about  9H  s|>ecies.  Omitting  Sphinx,  which  the  au- 
thor claims  to  belong  to  an  older  |>eriod  of  separation, 
10  genera  (32  sp. )  are  considered  as  ile.«cend«nts  of 
a  drciunpolar  pre-glaeial  fauna:  11  genera  {'M  sp.), 
accessions  from  the  tropics;  ami  14  genera  {W  sp. ), 
of  North-American  origin  peculiar  to  (he  continent. 
All  the  species  of  a  genus  (exd.  Sphinx)  are  thus 
seen  to  have  a  common  geographic  origin.  "The 
decisive  clement  in  our  fauna  does  not  como  from  the 
old  world."  —  [Amer.  journ.  sc,  March.)  [795 

VEaiTEBBATES. 

(P.'tl/aiotoi/l/.} 

Influence  of  the  centre  of  deglutition  on 
that  of  respiration.  —  bteincr  calls  attention  to 
some  generally  overlooked  researches  which  show 
that  an  act  of  swallowing  Is  usually  accompanied  by 
a  mor«  or  less  marked  respiration,  and  himself  adds 
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some  new  fact*!.  He  flniU,  UmC,  on  stimiilalion  uf 
the  central  emi  o/  the  superior  liiryiigenl  nerve  In 
tlie  riibbit,  every  resiilllnir  svviillowln^  niovcineut  \i 
iiccoin|ianicil  by  more  or  |i's<  marked  in»|iiri\tiiin  ami 
expiration,  and  that  Ihi-  re.'^pirntory  nniscic  conrcnivd 
is  the  diaplimgin.  lie  conclndes  llmt  the  two  centres 
nrc  so  united  by  coninil«sural  libres  Ihnt  every  stimu- 
lation of  the  drghitilion  rentre  is  ns^oci.ited  with 
exeitntion  of  the  re<.pin«lory.  —  (l)u  lloin'  arrliiv. 
188:^,  .'J7.)     II.  N.  Ji.  |796 

Digestion  'w^ith  exclusiou  of  the  stomacb.  — 
Workin;;  on  doj;'-,  Dgtila  (iiula,  tli.it  when  fowl  i-i 
directly  placeil  in  the  ilnodenum,  and  all  sastrii.'  (also 
salivary)  secretion  is  kept  out  of  the  intestines,  the 
luiinitti  can  slill  dise^C  many  things  well,  so  as  lo 
maintain  Its  weight,  untl  pass  normal  faeces.  Curtain 
fowls,  however  (as  connective  tissue),  need  the  pre- 
paratory action  of  the  gastric  acid  in  onler  that  tlicy 
may  undergo  normal  rligestion;  others  need  a  change 
In  llicir  surface,  or  dcconiposition  Into  stnall  frag- 
ments such  as  usually  occurs  in  the  slonuu'h,  in 
onler  that  they  may  lie  long  cnongh  in  the  intestine 
to  Im'  thoroughly  dlss(dved.  The  slom,vli,  therefore, 
give*  the  dog  opportiniity  to  use  a  wider  range  of 
substances  for  tlic  satisfaction  of  its  nutritive  wants. 
The  transforni,illon  of  proteids  into  urea  occurs 
more  \iniformlv  when  the  8tom,ich  is  allowed  to  act. 
—  (/>«  Hois'  archie,  18S;3,  .s».)     u.  >-.  M.  [797 

Influence  of.caiboa-monozide  poisoning  on 
trypalii.  —  Pudolinsi<i  has  found  lliat  the  trunsfur- 
malion  of  pancreatic  trypsogen  into  trypsin  is  assot'i- 
ateil  with  the  as«uniption  of  o.\ygen,  Ilerz.en  linds 
that  111'-  liaiicrcalic  iii[u«ion  of  dogs  killed  byi'arbon- 
niono\ldc  in!',  which  infiisioij,  under  normal  circum- 
stances, would  liavoci>iit.ai!ieil  iiiucli  lryp>in,  possesses 
hardly  any.  lie  concludes  that  either  the  absence  of 
oxygen  from  the  blood  has  led  to  a  reconversion  of 
trypsin  into  trypsogen,  or  that  tryp.'in  forms  with 
carliim  monoxide  a  eompiiniid  which  is  not  prnti'o- 
lytic. —  (/;//«</.  ore/lie,  XXX.  :jil8,)     ii.  n.  m.  (798 

Beptllra. 

The  physiological  action  of  Heloderma  poi- 
son. —  That  this  lizard,  the  tllla  inonsler  I  Heloderma 
fiispcetum),  is  venomous,  li.as  been  often  asserted  and 
as  often  denieil.  \Veir  Mitchell  and  Iteieherl  find 
that  Its  motUh-IIi|iiid5  are  highly  poisonous,  killing 
frogs,  pigeons,  and  rabbits  In  a  few  minules.  This 
esiabll>hes  it  as  the  only  venomous  lizard  known. 
What  is  of  even  more  interest,  perhaps,  is  the  f.act 
Ibat  the  pliysiologlral  action  of  the  poison  Is  quite 
dilTerent  from  that  of  snake-poison:  the  latter  kills 
essenlinlly  by  paralyzing  the  respiratory  centre,  the 
former  by  paralyzing  the  heart.  Heloderma  venom 
causes  no  local  injury  when  injected  subeutaneously; 
and  arrests  the  heart  in  diastole,  from  wliich  condition 
the  organ  slowly  parses  into  a  conlraclod  state.  The 
hearl-miiscle  entirely  loses  Its  irritability  when  the 
organ  ceases  to  beat,  and  when  other  muscles  and 
the  nerves  still  reaiiily  respond  to  stimulation.  The 
spinal  cord  is  paralvzcd. — {Meillcal  ttetrs,  Feb.  10.) 
u.  N.  M.  [799 

Relations  of  the  Mosasaurldae.  —  M.  Dollo,  as- 
sistant naturalist  to  the  royal  natural  history  museum 
of  13russels,  separatrs  the  Mosasauius  Maximiliani  of 
(Joldfuss  geiierically  from  the  JI.  Caniperi,  under  the 
di'signation  Pterycolla»aurus.  In  this  new  genus 
the  "pterygoids  are  united  along  two-thirds  of  their 
entire  length,  especially  in  the  denlary  portion, 
whereas  In  the  typical  jilosnsaurus  they  are  entirely 
separate.  This  last  is  also  the  ciwc  with  tin-  Ameri- 
can genera  Tylosaiirus,  lA'Stostiurus,  Ilolosaurus.  In 
another   new  genus  now  Indicated,   Plioplatecarpiis 


(P.  Marshii),  which  ajipears  to  be  closely  relate<l  t«.' 
I,i-iodon  and  Lcstosaurus,  and  of  which  fragni>'nl» 
are  contained  In  the  museum  of  Oriissels,  the  author 
indicates  the  presence  of  n  sacrum  compiised  of  two 
united  vertelirac  having  the  same  disposition  as  thn 
similar  parts  iti  the  pelvic  uinlle  in  the  iguana  and 
monitor.  From  Ihe  presence  of  this  «nerum.  M.  DolUi 
eoticludes,  In  o|>i)osltlon  to  tlie  views  of  Prof.  Cope 
iwho,  under  the  name  of  the  Pytlicuiomorpha,  ap- 
proximates these  animals  to  Ihe  "friM'nts),  that  the 
mostisauitiids  were  true  lacerlilinns,  and  that  they 
held  a  place  among  these  similar  to  that  occnnicd  by 
the  pinnlt>eds  among  Ihe  eaniivora. — {UuU.  mtt», 
r..7/u/ /Wf/.,  i.  6.5.)     A.M.  laOO 

Mammals. 

The  buuothetian  mammals.  —  Professor  E.  I). 
Cope  defines  the  Dniiotheria  as  resembling  in  most 
technical  characlers  the  Kdenlata  and  the  UcHlentla. 
Their  etianiel-covereil  teeth,  however,  separate  them 
from  the  former,  while  the  articulation  of  the  lower 
jaw  is  dilTerent  from  that  found  In  the  latter.  This 
is  a  transverse  ginglymus  wiDi  a  posterior  process  in 
the  Uunolheria,  as  distinguished  from  the  longitudi- 
nal groove  permitting  antero-posterlor  motiiin  of  the 
Itodeiilia. 

After  dwelling  on  the  characlers  of  ihe  related 
foiTiis,  and  )!oinlliig  out  Ihe  inconsistencies  of  the 
present  classification ,  hi-  defined  the  five  suborders 
as  follows :  — 

I,  Incisor  teeth  growing  from  persistent  ptjips. 
Canines  also  Kiowliig  from  long  persisleiit  pulps, 

agreeing  with  external  incisors  in  having  inoluri- 
form  crowns I.  Taenlodonla. 

(Canines  rudimental  or  wanting;  hallux  notoppostk- 
ble II.  Tillodonta. 

Canines  none;  hallux  opposable. 

III.  Daubcntonioldea. 

II.  Incisors  not  growing  from  perslsleut  pulps. 
.Superior  true  molars  quadrltubercnlati-;  hallux  op- 
posable   IV.  Prosimiae. 

Superior  true  molar*  iiuadrltiibcroulate;  hallux  not 
opposable V.  Insecilvora. 

Superior  (rue  molars  Irituberculale;  hallux  not 
opposable VI.  Creodont*. 

It  was  possible  that  the  group  which  he  had  called 
the  Mcsodonta  may  yet  tw  disiiiiguished  from  the  In- 
sectivora  l)y  characters  now  unknown.  Hut  he  could 
not  admit  any  afliiilty  between  this  group  and  any 
form  of  pachy<leriiis,  as  suggested  by  Kiliiid.  or  of 
Sulllines  as  believed  by  Lyddeker.  as  such  supposi- 
tions are  din'Clly  opposed  to  what  we  know  of  the 
phylogpiiy  of  the  mammalia.  Tbese  views  are  ap- 
parently suggested  by  the  bunodonl  type  of  teeth 
found  ill  various  ilesodonta;  hut  i  hat  character  gives 
little  ground  for  systematic  determination  aiuonj; 
Eocene  mammalia,  and  has  deceived  paleontologists 
from  the  days  of  Cuvier  to  the  piesent  time.  The 
only  connecting-point  where  there  may  i>e  a  doubt 
as  to  the  uimulate  or  unguicu!ate  type  of  a  mammal 
is  the  family  Pciiplychiifae  of  tlie  suborder  Condylar- 
thra.  The  suborder  llyracoidea  may  furnish  another 
index  of  convergence. 

He  had  at  one  time  called  this  order  by  the  name 
Insectlvora,  a  course  which  some  zoi'ilogists  may  pre- 
fer. A  name,  however,  should  as  iicaily  as  posslblo 
adhere  to  a  group  to  which  it  was  first  applied,  and 
whose  definition  has  Iweome  currently  associated 
with  it.  Such  an  application  is  a  material  aid  to  the 
memory.  There  are  various  precedents  for  the  adop- 
tion of  a  new  general  tenn  tor  a  group  composed  of 
suhonlinate  divisions  which  h.avc  themselves  already 
received  names,  —  (.lend.  mil.  nc.  Philail.  :  mtetlna 
April  :t.)  laOl 
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ANTHROPOLOGY. 

Are  the  stone  graves  modem? — Tlirou(::liniit 
Kenliirky.  Tennessee,  ami  nther  soctions  ilrainiiig 
into  the  Ohio,  thf  iihorigiiiPs.  at.  some  fonuer  period, 
builcil  llioir  tlt'iid  in  stone  boxes  or  cists,  m.itle  of 
thin  slabs  of  llmestonf,  and  other  rock.  Thero  are 
those  who  m.iintain  thai  this  form  of  burial  was 
jirai'llxed  by  a  highly  cultured  race  of  people,  who 
piL-seil  away  before  our  modern  Indians  set  foot  in 
timt  country.  Dr.  Chiirlef  R.iu,  in  ii  paper  before  tlie 
American  association  at  Montreal,  gave  an  account 
of  grave?  opened  by  Dr.  Wisli/.eniis.  In  Randolph 
County,  111.,  containing'  both  of  Dr.  Morton's  typos 
of  North-Americans,  —  the  Toltecan,  and  the  true 
American.  Dr.  11.  Shoemaker  o|)eiied  a  stone  grave, 
ill  Mi'tiroe  County,  III.,  which  contained  the  remains 
of  a  Kickapoo  Iiullnn.  Dr.  Rau  concludes  that  the 
stone  gravc.4  owe  Ihclr  origin  to  the  r;u;e  inhabitini; 
within  historic  times,  or  even  earlier,  the  district 
where  they  are  found.  —  {Auitr.  nat.,  Feb.)    J.  w.  p. 

[802 
Cup-shaped  sculpture.  —  One  of  the  enigmas  of 
the  stone  age  la  the  occurrence  of  cup-shaped  cnl- 
tins:s,  singly  or  in  groups,  from  the  size  of  a  half-bul- 
let upwanls,  upon  small,  raov.ible  bowlders,  as  well 
as  upon  large  slation.iry  rocks.  Dr.  liau,  in  his  paper 
on  "Cup-shaped  and  other  lapidarian  sculpture  in 
the  old  world  and  In  .Vmerica,*'  has  ransacked  the 
literature  of  Great  Britain,  France,  .Switzerland,  Ger- 
many, .Scandinavia,  and  India,  for  old-world  e.xam- 
ples.  M.iny  of  these  are  very  elaborately  carved  and 
[eiicircle<l,  yiving  evidence  of  connection  with  ancient 
Bj'stic  rites.  The  American  specimens  arc  much 
nder;  and  the  cautious  author  is  disinclined  to  at- 
tribute to  tliom  the  same  mystery  that  hangs  over 
those  in  the  eastern  world. — {Contr.  X.  A.  ethmd., 
v.)     o.  T.  M.  (803 

EOYPTOLOOT. 

The  Fayoum.  — The  good  work  ilone  bv  Mr.  Cope 
Whitehniise  ( Kfc.  archiioL,  Jnin,  ISMi;  liiiU.  Ainer. 
geogr.  hoc.  1HS2,  No.  2)  on  the  boundaries  of  the 
ancient  Luke  Mocrls  is  to  l)e  supplemented  by  further 
r.";i'..ir,  1.,--  Into  the  formation  of  the  pyramids,  and  the 
I"  >'(  irriKation  in  the  Fayoum.    Mr.  Wliite- 

li'  v  in  Cnfro;  aiirl,  with  the  .lid  of  government 

surveyors,  he  hopes  to  verify  his  theories,  which  have 
been  somewhat  misunderstood.  — [Athenaeum,  March 
24. )     II.  o.  [804 

Ancient  Bgyptian  economy  —  Broken  crockery 
w.-vs  not  entirely  lost  to  the  t^gyptian,  for  lie  saved  the 
pii>ces  ij)  have  Inscribed  on  them  the  tajc-gatherer's 


receipts.  Immense  number*  of  these  Inscribed  frag- 
ments have  been  found;  and,  from  the  collection  in 
the  liriiish  mnseiini.  Dr.  Uircli  has  given  a  series  of 
translations,  showing  the  tax  in  F.gypl  under  the 
early  Caesars.  —  ( Proe.  w/c.  bibL  arch..  March  t1, ) 
H.  o.  [805 

New  discoveries.  —  This  year  promises  largo  re- 
sults in  new  discoveries.  The  director  of  the  lioolak 
museum,  >Ia.>ipero,  though  with  scanty  means,  has 
made  great  progress  in  now  work.  He  has  obtained 
a  royal  sarcophagus  of  the  twenty-fifth  dynasty,  and 
several  valuable  mumiuies.  He  has  also  found  an 
Egyptian  crypt  containing  an  early  Coptic  church, 
with  all  its  ecclesiasthavl  furuiture  Intact.  —  {Acnd- 
em;/.  March  24.)     ii.  o.  [806 

TVork  in  progress.  —  Tlie  mural  decorations  of 
the  tomb  of  Sell  1.  (Bcl/.oni's  tomb)  at  Bab-cl-Molook 
arc  now  being  copied  by  Lefi!bure,  Loret,  and  Bour- 
goiu,  members  of  the  French  college  of  archeology  at 
Cairo.  .  The  temple  of  huxor  Is  to  be  excavated  in 
the  autumn.  Maspero  is  to  resume  the  excavation 
of  the  pyramid  at  LIsht  in  May.  —  {Academy,  March 
24.)     H.o.  [807 

EARLY  INSTITUTIONS. 

ManumiasiODB  at  four  roads.  —  F.  E.  Warren 
finds  proof,  in  the  Leofric  missal,  —  a  X.-XI.  cent. 
StS.  preserved  at  the  Bodleian  in  Oxfonl,  —  of  the 
existence,  in  England,  of  the  custom  of  manumitting 
slaves  atjplaces  where  four  roads  meet  ("n  feotcer 
megas).  The  passage  Is  given  in  full  from  the  MS. 
—  (Beo.  celt.,  Jan.,  lt*82.  Cf.  Rep.  Devonth.  ass.  ndv. 
ac,  viii.  417,  I.H7<!.)     n.  w.  R.  (806 

Ostracism.  —  M.  llonssaye  gives  a  brief  history 
of  ostracism  as  it  obtained  in  Athelis  and  other  Greek 
cities  and  colonics,  ft  projms  of  the  effort  to  introduce 
something  like  it  in  France.  —  {Ret.  deux  mondtx,  i:> 
Fdv.)    D.  w.  u.  |809 

Moslem  property-law.  —  Baron  ron  Tomauw 
writes  at  length  upon  this  subject.  It  has  been  gen- 
erally maintained,  in  regaril  to  the  land  In  Moslem 
countries,  that  it  has  been  the  common  property 
of  the  people  {der  motlrmUchen  religioniMjenoasen- 
schn/t):  that  the  individual  has  had  no  real  right  of 
]>roperty  in  it,  only  a  usufruct  (iiu(zi(H!7*rerft().  Th* 
writer  attempts  to  show,  that  according  to  the  Koran, 
according  to  tradition,  and  according  to  the  law-bfioks 
{icherietbuchern),  private  jiroperty  in  land,  iu  the 
fullest  sense  of  the  term  {rolltn  dsentkumsrechl  aiif 
yrund  und  bodrn),  existed  everywhere.  The  writer 
gives  a  list  of  sources  (34  titles).  —  (Zxilschr.  deulnch. 
morgenl.  geselliich.,  xxxvi.  il.)    D.  w.  r.  [810 


INTELLIGENCE  FROM  AMERICAN  SCIENTIFIC  STATIONS. 


PUBLIC  AND  PRIVATE  INSTITUTIONS. 

sbody  muteDm  of  Amiirioiiii  inilueologyi  Oambridge,  Mnu, 

1  The  ancient  cemetery  at  Madimmcilte.  O.  —  In  his  re- 
ent  explorations  in  connection  witli  Dr.  O.  L.  Melz, 
Mr.  Putnam  nuule  extensive  researches  at  this  place. 
Near  the  cemetery  are  several  earth-circles,  from 
forty-three  to  fifty-eight  feet  in  diameter.  Tronchej 
run  through  four  of  them  revealed  in  the  centre  of 
two,  i.iu  the  clay  bottom,  beds  of  ashes  in  which  wore 
pot'henls,  lliut-flnkes,  and  bunit  hemes,  with  a  per- 
foralixl  clam-shell.  In  the  trench,  on  the  cl.iy,  there 
were  found  a  rudely  chijincd  stone  hoe,  a  rude  stone 
ikXC  with  a  groove,  a  split  pebble,  u  fragment  of  a 
8tone  gorg<<t.,  worked  antler-tips,   and  several   rude 


arrow-points.  The  results  of  the  examination  of  these 
circles  proved  them  to  be  the  sites  of  habitations,  over 
which  from  one  to  two  feet  of  leaf-mould  has  formed 
since  the  central  lires  were  deserted  and  the  circular 
structures  fell  from  decay.  The  few  things  found 
within  tlie  circles,  and  the  abundance  of  household 
utensils,  implements,  and  refuse,  found  in  the  ash- 
pits, suggest  the  possibility,  that  on  special  occasions 
all  the  articles  in  the  house,  with  ornaments,  imple- 
ments, and  other  pc«onal  objects,  were  partly  de- 
stroyed by  fire,  and  the  remnants,  being  gathered  up 
with  the  ashes,  were  deposiirtl  in  a  pit  dug  for  the 
purpose;  while  the  great  iiuml>er  of  broken  bones  of 
various  animals,  mixed  with  the  ashes,  indicates  that 
at  such  times  feasts  were  held.    Such  a  custom  would 
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occutiiit  for  llie  elhirnrter  of  the  coutciits  of  tlio  |jIU. 
iind  the  greai  uumbrr  of  the  pits  would  indicute  a 
loBg-tsnntinm-il  occupation  of  the  villiigo. 

Hoaghton  Farm,  HonntainTillei  N.T, 
SuU-trm)>efnlurei<.  —  During  the  past  year  observa- 
tions upon  soil-tempciatiire  were  curried  on  by  means 
of  mercurial  ibcmiometerit  of  special  form,  luljusled 
to  slow  action.  It  wns  sought,  however,  lo  overcome 
the  iiiconvonienres  of  their  use,  since  ihey  reiiuirc 
to  lie  ilrann  nt  each  readins;.  Recourse  wns  tlierelore 
htkd  to  nu  electrical  thermometer,  which  Is  now  in  use. 
snpplenieiitury  to,  nnd  in  extension  of,  the  uiercurlsl 
therniometeri,  which  will  continue  to  be  euiployeil, 
The  tliermo-.-vppivr.itus  Is  rciilly  one  of  Ueequerel's 
eli!otrical  therniometi-rs.  thotish  some  slight  inodl- 
tie;itinn«  biive  been  Intrudiieed  in  the  method  of  hal- 
iiiieins;  llie  current.  The  appanitus,  us  now  in  use, 
tn.iy  lie  ilescribed  as  follows:  — 

t.'ouples  arc  formed  by  soldering  copper  wires  lo 
the  iron  line-wire  nt  such  inlerviOs  ;is  are  re'iuircd. 
I'heso  are  Ihen  enclosed  in  nu  hennetically-sealed 
UiImJ,  filled  with  perfectly  rlry  sand,  free  from  iron. 

I^aiid  broushl  lo  a  comTuon  level  iiliove  f<ronnd,  where 
"[liey  arc  lirmly  connected  with  binding-'scrcws.     The 

Tcap  cirrying  the  binding-screws  is  of  wood,  three 
inehes  greater  in  diameter  than  the  tube,  and  painted 
white  lo  prevent  any  po^hibilily  of  radiation  from  the 
latter.  The  tube  is  tlien  planted  in  the  soil,  wherever 
needed,  at  the  reijuired  deplh,  aud  such  eomiectiou 
made  with  the  ollirc  as  may  he  desired.  A  duplicate 
set  of  couples,  exactly  like  those  in  ihe  tube,  i.s  i>ro- 
vided  in  case  a  test  is  necessary.  The  wires  are  of 
the  same  size  all  the  way  through,  and  are  No.  8 
copper,  insulated,  And  No.  8  telegraph  wire.  In  the 
oftlec  a  second  couple  of  the  cop]wr  aiul  iron  wires  Is 
carried  down  into  a  well  of  wood,  having  a  diameter 
of  one  inch  .ind  a  quartpr  inside,  with  walls  of  two 
Inches  thickness.  Tliis  is  provided  with  a  stopcock 
and  overflow  attachment.  From  a  convenient  sup- 
port, immediately  above  the  mouth  of  the  well,  de- 
pend a  thennometer,  the  bulb  of  which  is  brought 
to  the  same  level  with  the  couple,  and  two  i:lass 
tubes,  which  supply  hot  ond  cold  water  from  reser- 
voirs placed  upiin  a  shelf  at  convetdent  distance.  A 
switch-board  is  introduced  into  the  line  of  copper 
wire,  while  a  very  sensitive  galvanometer  is  intro- 
dnce<l  into  the  line  of  Iron  wire.  A  deflection  of  the 
galvanometer-needle  lothe  right  or  left  is  neutralized 
by  balancing  the  current  with  the  hofor  cold  water, 
as  the  case  may  re<|uire.  and  ri'.idlngs  taken  when 
the  needle  comes  to  zero.  1  believe  this  is  the  llrsl 
itttenipt  ill  this  country  to  apply  this  appuratus  to  so 
extended  use. 

So  far  as  observations  have  gone,  the  advantages 
which  this  instrument  possesses  over  mercurial  ther- 
mometers seem  to  be:  1.  Greater  accuracy:  2.  Fxpe- 
diiion:  .S.  tircaler  dunibility;  4.  Personal  comfort, 
and  absence  of  those  annoyances  inseparably  con- 
(lecred  with  an  instrument  which  must  be  drawn 
from  the  ground  in  all  kinds  of  weather,  and  at  all 
tltues  of  day  and  night. 


NOTES  AND  NEWS. 

.Since  Ihe  leading  article  of  this  Issue  was  reaily 
for  the  press,  the  circular  issued  by  the  council  of 
the  liritish  assoeiution  lo  its  members  has  come  to 
hand;  and  from  this  it  would  ap)>ear  that  the  meet- 
ing in  Montreal  In  regarded  as  »ubst.intially  deter- 
mined im.  and  that  the  time  lixed  for  it  will  probably 


be  the  Inst  week  of  AuguM,  or  the  lirst  weok  of  Sep- 
tember, IS84. 

The  director  of  the  Illinois  state  laborator)-  of 

natural  history.  Dr.  .S.  A.  Korbes,  to  whose  office 
that  of  the  state  entomologist  was  recently  attached, 
has  made  a  sjiccial  report  to  the  state  board  of  edu- 
cation, in  which  be  slates  that  the  tield-work  of  the 
botanical  ttn<l  zoological  survey  of  Illinois  is  substan- 
tially done,  and  recommends  the  immediate  prepara- 
tion and  publication  of  systematic  reports  on  the 
natural  history  of  the  state,  having  special  reference 
to  economic  ends.  He  estimates  four  volumes  as 
neeessarj-  lo  cover  the  zoidogy  (exclusive  of  injurious 
Insects)  and  cryptogamic  boUuiy.  No  additional  nj)- 
propriations  ajipear  to  he  asked  for,  but  rather  the 
diversion  of  the  ordinary  funds  from  flel<l-work  to 
publication.  The  board  of  education,  which  con- 
trols the  laboratory  in  Illinois,  wax  so  apprcciatiTO  of 
the  excellent  work  which  Dr.  Forbes  has  been  doing 
OS  lo  votii  him  $600  more  than  he  asked.  We  wish 
Dr.  Forbes  success  in  his  new  departure,  an<l  shall 
anticipate  volumes  of  unusual  interest. 

—  Professor  Weyenberg  of  Cordoba,  who  has  writ- 
ten upon  many  branches  of  zoology  since  he  haa 
been  in  the  Argentine  Republic,  is  now  engaged,  also, 
in  publishing  a  manual  of  histology  in  Sp.vui>h,  under 
the  title  '  Priiii'ipios  liistologicos." 

—  Mr.  Diirfluger,  of  the  Milwaukee  natural  history 
society,  has  receully  made  a  minute  examination  of 
the  methods  of  inslallallon  and  details  of  adminis- 

.  tration  In  the  National  museum,  with  a  view  of 
introducing  tlic  best  features  into  the  new  museum 
to  be  established  by  the  city  of  Milwaukee,  upon  the 
biisis  of  the  collections  of  the  society.  Mr.  DorUuger 
will  visit  the  natural  history  museums  in  the  larger 
eastern  cities  before  returning  to  Ihe  west. 

—  M.ijor-Gen.  ritt-Rlvers,  of  the  Kngllsh  army, 
has  si)ent  the  most  of  his  leisure  in  collecting  the 
most  valuable  anthropological  museum  iu  the  world, 
from  one  point  of  view.  Discanllng  areas,  races, 
and  epochs,  his  aim  has  been  lo  eolii-ct  from  all 
parts  of  the  world  the  products  and  impJemenU 
of  human  industry  iu  such  numbers  and  variety  u 
to  illustrate  the  evolution  of  art.  Having  offered 
this  splendid  colleclion  to  the  university  of  Oxford 
on  condition  that  they  would  erect  a  building  ade- 
iiunte  lo  contain  and  to  display  It  properly,  Oen. 
Pill-Rivers  has  the  satisfaction  of  knowing  that  the 
university  authorities  will  comply  with  his  request. 
The  delegates  of  the  museum  h.tve  elected  Dr.  E.  B. 
Tylor  to  be  keeper  of  the  collection. 

—  Under  the  title  '•  Mittheilungen  liber  die  ar- 
beileii  der  motu'-versuchs-station  iu  Bremen  in  den 
jahren  18"7-I882  (von  Dr.  M.  Fleischer)."  the  last 
number  of  ihe  Landwirthschaflliche  jahrhiicher  (xil., 
no.  Il>i!)  contains  an  account  of  the  founding  of  this 
station,  which  is  devoted  lo  the  investigation  of  ques- 
tions connected  with  the  re.-l:>niiition  and  cidlivfttkm 
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the  extensive  moors  ol  norlh-wesU<rii  Ucrniaiiy. 

'»n<l  a  summitry  of  il«  work  up  to  llic  presi'iil  lliue. 
This  is  followed  by  five  papers,  In  wUicli  some  of  its 
Invnellicnliona  nrc  recounted  in  detail.  Tlie  subjects 
of  llii'so  ]iapers  are:  a  gengrnphical  description  of  the 
moors  iif  nortli-wvstrrn  (.Terniaiiy  and  the  Xctberlnndii 
(l>y  Lalfelil),  the  Kclidinger  moor  (by  Vircliow),  the 
hehavlor  of  insoluble  phosphates  in  moor-soils  (by 
Klelscher),  the  inlluenccnf  ctTtain  salts  on  the  action 
of  peat  upon  phosphates  |by  Kissling),  materials  for 
manurinc;  and  improving  moors  (by  Fleischer).  Tliis 
is  the  first  detailed  account  of  the  work  of  the  staliou 
which  has  appeared. 

— The  Frunkltn  liemon-utot  Brookvlile,  lod.,  prints. 
March  1,  au  account  of  the  work  of  the  Brookville 
society  of  natural  history  for  the  year  ending  Fcbru- 
»ry,  1883.  by  the  sccretno'.  Amos  \V.  Butler.  The 
Blive  members  increased  in  that  period  from  fifteen 

"lo  twenly-six. 

■-The  building  of  the  ice-palace  at  Montrenl  tliis 
winter  has  recalled  to  notice  {St/inon'a  monlldy  mettor- 
oloijienl  jiiyrnal.  February)  un  account,  by  Prof.  G. 
W.  Kraft,  of  that  built  at  St.  Petersburg  in  17-10. 
The  most  reinarkabli!  part  of  Professor  Kraft's  state- 
ment is,  that  an  ice-citnuon  was  made,  and  tlial  a 
bullet  llreil  from  it,  with  a  charge  of  a  quarter  of  a 
poiiml  of  powder,  penetrated  a  plank  two  inches  thick 
at  a  distance  of  fifty  paces. 

—  An  ejtcellent  r^*um4  of  the  present  condition  of 
our  knowledge  of  fossil  insects,  extending  over  more 
than  thirty  pages,  is  given  by  Charles  Maurice  in  the 
Annaies  of  the  tiocirte  ijifnlinjique  du  A'o/d..  vol.  i.\. 

—  The  Amateur  naluralM  is  the  title  of  a  miniature 
paper  of  four  pases,  published  monthly  at  German- 
town,  Philadelphia,  entirely  by  boys.  Its  filth  ond 
4izth  numljers  contain  a  brief  absilraet  of  a  lecture 
on  the  cobblestone,  givfn  by  Dr.  11.  <;arvlll  Lewis 
before  the  Leidy  aasociation  on  Dec.  6. 

—  Mr.  J.  U.  Barth  of  Leipzig  will  Issue  an  "  In- 
ter/iaUonafe  zeilachrift  J'iir  altmiHi^ine  siirachwiniuni- 
ichn/l"  in  semi-annual  parts,  under  Uie  editorial 
Care  of  F.  Techmer.    The  stafi  includes  such  names 

Lucieii  Adam,  C.  von  dcr  Gabelentz.  A.  S.  Gat- 
liet,  R.  Lepslus.  !•'.  A.  March.  Frederick  Midler, 
lax  MiUlcr,  G.  Oppert,  F.  Pott,  Leon  de  Rosny,  A. 
p.  Sayce,  II.  .Steinthal,  .lules  Vinson,  and  William 
Dwight  Whitney.  The  review  is  to  be  organ  of  no 
school,  but  will  aim  to  foster  real  progress  In  ever)' 
line  of  linguistic  research.  The  subject  will  be  pre- 
sented in  three  asi>ccls,  —  the  anthroixilogicil,  the 
|>sychfilwgical,  and  the  historical.  Under  the  first 
the  wliole  range  of  ancillary  sciences  will  be  brought 
under  coulribution ;  such  as  the  physiology  and 
patholoj;y  of  the  vocal  organs  and  the  ear  ;  the 
optical  phenomena  of  writing,  mimicry,  gestures,  and 
writing  for  the  blind  :  and  the  rel.ttionshlp  existing 
between  speedi  and  its  transcriplkm.  I'pou  the 
jrcbolnglcal  side  will  fall  all  iiuestioiis  of  the  rela- 


tion of  articulation,  vocal  sounds,  roots,  words,  and 
syntax,  to  the  acieiice  of  mtnd.  Finally,  the  history 
of  philology  will  Include  both  the  phylogcnelicdeveJ- 
opment  of  language  as  a  whole,  and  the  ontologlcal 
development  of  speech  in  each  individual  from  in- 
fancy to  maturity.  If  the  weight  of  great  names 
and  a  great  undertaking  will  insure  success,  no  doubt 
the  Zeiischrift  will  become  a  permanent  part  of  our 
linguistic  literature. 

—  At  a  recent  meeting  of  the  Philadelphia  academy 
of  natural  sciences,  Prof.  II.  C.  Lewis  showed  a  sup- 
posed stone  implement  recently  dug  up  in  that  city. 
It  is  described  as  an  oblong  rectangle  In  shape,  six- 
teen and  a  half  inches  long,  nearly  four  inches  wide, 
and  in  thickness  varying  from  u  half-Inch  at  the  edge 
to  one  and  a  half  Inches  at  the  centre.  It  is  ground 
to  a  smooth  cutting-edge  at  the  two  extremities.  It 
is  rectangular  in  section,  the  sides  fonnln:^  right  an- 
gles with  the  faces.  The  sides  arc  parallel  with  each 
other;  but  the  faces  are  undulating  surfaces,  on  one 
of  which  is  a  prominent  longitudinal  ridge  an  incli 
and  a  half  in  widtli.  £.icU  end  of  the  implement 
appears  to  have  been  smoothly  ground  to  form  a 
square,  even  cutting-edge,  an  eipial  amount  of  grind- 
ing having  been  done  on  either  side.  The  implement 
is  as  unusual  in  shape  as  it  is  in  size.  It  is  double 
the  length  of  ordinary  celts,  and  was  possibly  .-i  la|>- 
stone  of  some  kind.  The  implement,  if  such  it  should 
prove,  would  be  the  first  that  has  been  found  in  the 
Philadelphia  gravel,  and  would  he  of  great  interest 
in  its  bearing  upon  the  antiquity  of  man  on  the  Dela- 
ware. 

—  Dr.  D.  W.  Prentisi  has  been  invited  to  deliver  a 
course  of  lectures  in  connection  with  the  department 
of  materia  luedica  of  tlie  Xational  museum.  The 
course  will  consist  of  eight  lectures,  and  will  be  illus- 
trated by  specimens  and  other  material  from  the  col- 
lections. 

—  At  a  meeting  of  the  Society  of  arts  of  the 
Massachusetts  Institute  of  technology,  April  12,  Mr. 
A.  F.  Bill  presented  a  paper  on  the  Crystallization 
of  iron  and  steel,  illustrated  by  specimens  and  photo- 
graphs. 

—  At  the  meeting  of  the  Biological  society  of  Wash- 
ington, April  13,  the  following  communications 
were  made:  Prof.  L.  F.  Ward,  Uybiid  oaks  of  the 
District  of  Columbia;  Mr.  B.  F.  Johnson,  Observa- 
tions on  the  climbing  of  snakes;  Prof.  C.  V.  Uiley. 
Remarks  on  the  has -worm  (Thyridopteryx  ephemerae- 
fonnis);  Mr.  F.  W.  Tnie,  The  tape-worm  and  other 
parasites  in  the  eggs  of  the  domestic  fowl ;  Dr.  Thomas 
Taylor,  Living  parasitic  mites  in  the  lungs,  cavities, 
and  tissue  of  domestic  fowl;  Mr.  N.  P.  .Sciidder,  The 
mnskrat  (Fiber  zibethicns)  in  captivity. 

—  Prof.  A.  Uall,  on  taking  the  chair  of  the  mathe- 
matical section  of  the  Washington  philosophical  so- 
ciety, April  U,  read  a  short  .-iddress  on  the  practical 
value  of  the  higher  mathematics.     Mr.  C.  II.  Kuni- 
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mull  ijave  an  invpstlgatlunof  "Alignment  curves  on 
any  surface,  with  .special  application  to  the  ellipsoid," 

—  Mr.  A.  W.  Cramer  report*  the  capture  of  two 
specimens  of  Catociila  unijuj^  Walk.,  Ia»t  autumn,  in 
mill-ocean  off  tlie  coast  of  Xcwfoundlaml,  on  board  a 
steamer  bound  for  Europt;. 

—  Prof.  G.  F.  Wrltjlit,  in  the  Cleoeland  leader  of 
April  ii,  i;lves  an  account  of  his  successful  search  for 
the  contiuualiou  of  the  great  tenniual  moraine  across 
the  Ohio  niver  in  Kentucky.  The  marks  of  giacia- 
tlon  dit.nppeared  .suddenly,  "almost  exactly  upon  the 
line  between  Campbell  and  Pendleton  counties." 

—  Prof.  11.  Ciirvill  Lewis  has  reprinted  his  lecture 
before  the  Franklin  institute  on  The  great  Ice  age 
in  Pennsylvania,  with  a  shaded  map  indicating  the 
southern  limit  of  the  glaciated  area  from  the  Atlan- 
tic to  the  eaaleru  border  of  Ohio. 

—  At  the  recent  ycirly  meeting  of  the  Brookviile 
(lud.)  soi'lety  of  natural  history,  the  following  offi- 
cers wore  elected:  Ucv.  I).  U.  Moore,  pre-<idetit:  D. 
W.  McKco,  vice-president;  .\raos  W.  Butler,  secre- 
tary; Edgar  R.  Quick,  corresponding  secretary. 

—  G.  Pouchf't  of  the  Museum  of  natural  history  of 
Paris  is  soon  to  visit  the  Azores  on  a  scicntiflc  excur- 
sion. The  municipal  i^oiiuctl  of  Paris  has  voted  eight 
thousand  francs  lowunis  his  ex|»"nses. 

—  P.  Sacconi  h.'vs  establlslicd  his  station  at  Ilarrar, 
Somali-land,  and  has  despat<:hpd  two  caravans  to  the 
coast.  The  town  is  a  miserable  place,  and  hyenas 
prowl  about  its  streets  at  night.  Sacconi  plans  to  go 
on  to  the  unx-islteil  district  of  the  Ogadin  Somali. 

—  Consul  O'Neill  lias  received  a  grant  from  the 
Royal  geographical  society  to  aid  his  explorations 
from  Mozambique  toward  the  snowy  mountains,  re- 
ported on  his  last  expedition.  He  will  go  up  the  Shire 
Rivcr.and  return  overland  north-eastward  to  the  coast. 

—  The  Bengal  administration  report  for  1881-82 
states  that  the  CalcuttJi  zoological  gardens  are  in  a 
very  nourishing  condition,     Two  new  buildings  have 

en  constructed  through  the  genemsity  of  Messrs. 
Sxra  and  Gubhoy.  citizens  of  Calcutta.  The  number 
of  visitors  for  the  year  was  13l),740,  being  an  average 
of  3.11  daily.     The  gardens  are  open  upon  Sund.iy. 

—  M.  Fnu  intends  snoa  to  set  out  from  Wargla. 
Algnria,  for  the  Tuareg  country,  Ilausa,  and  Tlra- 
buctu,  following  the  line  of  Flatters'*  disastrous  ex- 
pedition. 

—  .\ecordlng  to  recent  calculatioiu  by  A.  J.  Skene, 
purveyor-general  of  Victoria,  the  area  of  Australia, 

1  closely  as  it  can  now  be  determined,  is  2,044,010 
D  miles.  This  Is  nearly  ."?0,iXX)  less  than  the  previous 
official  esllmntcs.  The  population  according  to  the 
census  of  l,S81  was  2, 144,550,  —an  increase  of  36.02 % 
in  ten  years. 

— The  name  of  Buckland  revives  the  days  of  child- 
hood and  geology,  as  a  chiming  bell  in  a  foreign  land 
recalls  to  the  traveller  memories  of  home.  The  U.  S. 
Imreaii  of  ethnology  has  received  from  Miss  A.  W. 


Buckland  a  bound  volume  containing  her  collected 
essays  upon  various  subjects  relating  to  the  natural 
history  of  man,  embracing:  The  first  raelallurgiHls 
(1875);  The  origin  and  development  of  man  (1875); 
Early  phases  of  civilization  (l.S7f));  Primitive  agricul- 
ture (1877);  .Stimulants  among  savages  and  among 
the  ancients  (187i>);  .Mythological  birds  (l?7o):  Cor- 
nish and  prehistoric  Irish  monuments  (1870);  Rhah- 
dotuancy  and  belnm.vicy  (1870);  Surgery  .ind  super- 
stition in  neolithic  times  (1881);  Our  authropf>logica1 
museum  ( IS77).  Other  essays  are  bound  in  the  vol- 
ume, but  they  are  not  purely  anthropological. 

—  Dr.  Koner's  list  of  publications  of  all  kinds  re- 
ferring to  geography  for  the  year  ending  November, 
1882,  Alls  one  hundred  aud  forty-four  p.igcs  in  the 
recent  number  of  the  ZniUchr./.  erdkunde  of  Berlin. 
Of  these,  the  United  States  require  only  five;  while 
Africa  has  eighteen,  Asia  twenty,  and  Europe  thirty- 
flve. 

—  At  a  recent  meeting  of  the  Northumberland  and 
Durham  medical  society,  several  forms  of  t>lectrlc- 
light  apparatus,  devised  by  Mr.  J.  1$.  Poyne  for  the 
illnminalion  of  internal  cavities,  were  shown.  A 
Swan  lamp  not  larger  than  a  bean  is  used.  \  battery 
of  two  or  three  Grove  cells  is  sufficient  to  render  the 
carbon  filament  Incandescent. 

—  Prof.  n.  W.  Wiley,  former  occupant  of  the  chair 
of  chemistry  In  Purdue  university,  Lafayette,  lud., 
has  just  been  appointed  (April  0)  to  the  position  of 
chief  chemist  of  the  U.  S.  department  of  agriculture. 
Professor  Wiley  is  a  native  of  Iiuliana.  and  a  graduate 
of  Harvard.  His  standing  as  a  chemist  i.s  high  among 
scientific  men ;  and  his  paper  on  the  relation  of  science 
to  the  Industries  and  arts,  read  last  January  at  one  of 
the  conventions  held  in  the  department  building,  at- 
tracted much  deserved  attention.  Mr.  Collier,  whom 
he  9U|H!rsedes,  was  also  an  excellent  chemist:  and  his 
abrupt  dismissal  by  the  comniisgloner  of  agriculture, 
after  five  years  of  service,  and  without  justiflable 
reason  as  far  as  we  can  learn,  merits  the  severest 
condemnation. 

—  The  second  biennial  report  of  the  director  of  the 
North-Carolina  agricultural  experiment  station  con- 
tains an  outline  of  the  work  performed  at  the  station 
during  1881  and  1882,  a  plan  and  description  of  the 
new  apartments  recently  occupied  by  it  In  the  build- 
ing of  the  department  of  agriculture  at  Raleigh,  a 
statement  of  some  changes  in  tlie  law  estaliilshing 
the  station,  and  some  account  of  the  growth  aud 
present  extent  of  the  ferlillzer-trade  in  the  si.ite. 

The  station  has  also  published,  in  the  form  of 
bulletins,  some  analyses  and  investigations  of  horn, 
leather,  aud  wool-waste,  and  the  fertilizers  contain- 
ing them;  of  finely-ground  phosphates,  or  'floats;' 
.ind  of  kaitute ;  as  well  as  a  list  of  analyses  and  valua- 
tions of  all  fertilizers  examined  up  to  March  1,  1883. 

The  finely-ground  phosphates  are  the  product  of 
the  Due  mill,  working  cliiudy  on  South  Carolina  phos- 
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[iliute».  The  sizv  of  tlivir  pArticles  nns  mensurcd 
Inlcrnscoplcftlly;  aixl  tlipy  wi'rc  also  Irunlcil  with 
uputral  amnioniiini-oilrnt'.'  solution.  In  tlie  niitnuer 
customary  in  fertlli7.>»r  aniily.it?s.  From  tlftci-n  to 
Iwcnty-fivo  per  cpnt  of  the  total  pliosphorie  (icid 
proved  to  be  soluble  in  this  rciigeni,  but  no  very 
miirki'il  incrrinse  of  anliibility  was  observed  iu>  ihu 
resiili  of  vt'ry  line  };iitidin^. 

Thi>  bulletin  on  knlnU*;  consists  chiefly  of  a  sum- 
mary of  Gvrinun  and  Arnuriciui  (experience  lu  Its  use, 
going  III  "liow,  ihnt,  with  ewu  uioderati!  caution,  it 
mny  l«)  used  with  us  much  safety  and  advanliiRe  as 
the  rellued  pota>li  snlt^  now  so  largely  employed. 

—  llie  litsl  of  the  Washinjtlun  froe  scientldi'  lec- 
tures was  delivi'red  by  Ur  I'obert  Fletcher  on  March 
31.  The  weather  l>elMg  unusually  bad,  the  audience 
was  sntoll.  As  a  whole,  the  lectures  have  been  re- 
markably well  attended;  and  the  interest  displayed 
Hill  doubtless  encourage  the  societies  to  undertake 
another  course  next  year.  It  is  a  prevailing  opinion, 
Dial  groups  of  three  or  four  lectures  upon  the  same 
8Ubje<'t,  delivered  in  the  evening,  would  meet  the 
Deeds  of  the  people  lietter  than  the  schedules  hllherto 
provided. 

—  A  new  mimnetic  and  meteorological  observatory 
is  soon  to  be  established  at  Hong  Kong;  ami  Dr.  W. 
Dobcrck  goes  from  Col.  Cooper's  observatory,  Markru, 
Irclaiul.  as  ils  illrcctor. 

—  Among  the  good  works  performed  by  the  .Mus^e 
Guimrt  appears  the  Ilnue  rfc  Vhinloin-  iltii  rcliijIonK, 
published  under  the  direction  of  M.  Maurice  Vernes, 
aided  by  dlstinstuished  r.ollaborator.s  in  various  coun- 
tries. The  journal  has  rca<'hcd  it*  sixth  volume,  and 
shows  no  signs  of  decay.  Tlie  last  number  received 
contains  papers  on 'the  following  subjects:  Islamism 
HS  a  utdvcrsal  religion,  by  A.  Kucnen;  Aeneas  be- 
fore the  time  of  Virgil,  by  J.  A.  Hild;  The  religions 
of  non-civilized  peoples,  by  A.  Rcvllle;  The  legend 
of  Alexander  among  the  Mussulmans,  by  M.  Dooour- 
demauche;  and  A  course  of  instruction  in  the  history 
of  religion,  by  Paul  Bert. 

—  Ueiiry  Y.  L.  Urown  of  Sydney,  Cape  Breton, 
has  been  appointed  director  of  the  geological  sun'ey 
of  South  Australia.  Mr.  Brown  h.is  a  long  acquaint- 
ance with  the  geology  of  Australia,  having  already 
been  government  geologist  of  western  Australia, 
and  assistant  on  the  geological  survey  of  Victoria 
and  New  South  Wales.  Besides,  he  was  assistant  of 
Mr.  Selwyu  in  the  geological  survey  of  Canada  during 
the  years  1874-75. 

—  We  regret  to  learn  the  death  of  George  W.  Stow, 
director  of  the  geological  survey  of  the  Orange  Free 
Stale,  Soulh  Africa.  Mr.  Stow  died  at  the  end  of 
last  year,  at  a  coal-mine  near  Ueilbron,  where  he 
had  discovered  an  import.int  coal-basin.  Beilbrou 
Is  near  SmithHeld,  Orange  River.  No  one  has  done 
so  much  toward-*  elucidating  the  geology  of  southern 
Africa  a*  Mr.  Stow.    His  'Geological   notes  upon 


Griquuland  West,'  and  his  '  Coal  and  iron  In  South 
Africa  '  are  both  standard  works. 

—  The  ihlnl  Ueriuan  geographers"  congress,  assem- 
bled at  Fraiikfurt-a.-M.  from  March  iO  to  April  S,  lis- 
tened to  addresses  by  Wissmann,  on  his  journey  across 
Africa;  Rat/.el,  on  polar  exploration:  Buchner,  on 
the  ethnogr.tphy  of  south-western  Africa;  PechuSI- 
Losclie,  on  the  lower  course  of  the  Kongo;  Giinther, 
on  the  latest  studies  of  the  earth's  form;  Ton  la,  on 
the  geological  exploration  of  the  Balkan  peninsula; 
and  Penck,  on  the  influence  of  climate  on  the  form 
of  the  earth's  surface;  besides  several  others,  chiefly 
devoted  to  methods  of  geographic  insti-uction.  In 
connection  with  the  meeting,  there  was  a  geographic 
exhibition,  of  which  the  catalogue  contains  I.IOU 
numbers,  and  filU  lt'2  pages.  DilTereiit  styles  of  map- 
ping were  very  fully  illustrated;  and  there  was  a  goo<l 
representation  of  atlases,  globes,  wall-charts,  and  geo- 
graphic works. 

—  Dr.  B.  A.  Gould  of  Cordoba,  Argentine  Repub- 
lic, now  on  a  visit  to  this  country,  exhibited  to  the 
Royal  astronomical  society,  March  P,  a  number  of 
photographs  of  star-clusters  In  the  southern  heavens. 
There  were,  beside  these  clusters,  four  stars  suspected 
to  have  an  appreciable  annual  parallax.  Dr.  Gould 
slated  that  the  observations  for  his  zoni'-catalognc 
(105,<X)0  in  nunilier)  were  compleli'd  In  I87n;  hut  the 
subsequent  reduclioiis  had  given  a  grejvt  deal  of  trou- 
ble, as  his  stalT  was  limited,  and  he  had  been  c^bliged 
to  enlist  into  the  service  everybody  he  could  find  who 
hail  had  suflicienl  education  to  be  of  use.  "  I  have 
had  bakers,  shotjuiakcrs,  printers,  carpenters,  brick- 
layers, and  schoolmasters,  sailors  and  engine-drivers. 
Of  course,  the  ilegrcr  of  accuracy  was  sometimes 
questionable,  and  I  have  been  obliged  to  do  every 
thing  In  duplicate."  Dr.  Gould  hofics  that  in  a 
year's  lime  the  zone-catalogue,  in  two  volumes,  with 
74,000  stars,  will  be  published.  Tlie  zones  extend 
only  from  the  tropic  to  within  ten  degrees  of  Ibe 
south  pole.  Dr.  Gould  is  also  engaged  upon  a  gen- 
eral catalogue  of  about  34,tXXl  stars,  their  jiositions 
being  determined  with  the  highest  degree  of  accuracy. 
This  catalogue  includes  every  part  of  the  southern 
hemisphere;  and  the  work  is  so  far  advanced  that 
eighteen  months  more  will  suflice  to  complete  It, 

—  An  examination  of  the  \Vatcrville  meteorite  of 
1820  shows,  acconliug  to  Dr.  M.  E.  Wadsworth,  that 
it  Is  a  slag  that  had  long  lain  partly  buried  In  sandy 
soil,  and  could  not  have  been,  as  claimed,  a  freshly 
detached  meteorite 

—  The  philosophical  society  of  Washington,  at  its 
meeting  held  April  21,  was  addressed  by  Capt. 
William  H.  Dall,  on  Glaciation  in  Alaska,  and  by 
Professor  Franklin  B.  Hough,  on  the  Cultivation  of 
the  Eucalyptus  on  the  Roman  campagim. 

—  We  arc  glad  to  announce  that  the  United  States 
is  at  last  rex>resented  in  tlie  international  zoological 
station  at   Naples.      Thanks   to  the   liberality  and 
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wUdom  of  President  Carter  and  the  boanl  of  tnisleos, 
Willlatiu  Colloije  lias  '■'■■•nrcd  from  Dr.  .\titoti  Dolirii 
the  right  tu  » tabic  in  the  Naplv;  station.  It  is  itit«!ti<l- 
ed  to  malce  this  In  rpiility  an  American  tnble;  it  being 
0|K.'n  to  liny  orlgimil  worlcr  fnnu  tlie  Unitoil  .Stales 
who  has  ri'ccivcd  his  iippolnlmcnt  from  tlio  aiithorl- 
llfs  of  Willlttrag  College.  The  only  agreement 
neeebsnry  in  oonnevtion  with  an  iipi>ointment  is, 
that  the  nppointce,  on  his  return  to  Amcrlcii,  deliver 
n  brief  imhimc  of  lectures  at  Williams,  by  which  the 
college  may  gain  some  of  the  ndvaniages  u  hti-li  li.ive 
been  KlTorded  the  appointee  at  Xaples.  The  name  of 
each  naluralUi  who  lectures  at  the  college  will 
appear  in  the  catalogue  as  1e<aurer  on  the  staff  of 
instruction. 

Dr.  Edmund  U.  Wil»on.  Fellow  by  courte.iy  of  tin- 
Johns  Hopkins  University,  is  the  first  and  present 
appointee  to  the  posllii'ii. 

—  Hr.  Common  ol  Ealing,  Kng.,  pre-wnted  to  the 
Koyal  aatronomieal  society,  at  its  meeting  March  9. 
a  Woodburytype  enlargement  of  a  photograph  of  the 
nebula  of  Orion,  taken  Jan.  30,  lSi<^i,  with  his  great 
threi'-foot  reflector,  the  exposure  being  thirty-seven 
minutes  long.  He  considered  that  it  *howed  a 
markeil  atlvance  ou  previous  pliotograplis.  Some  of 
the  finer  iletaiN  were  lost  in- the  enlargement,  yet 
this  showed  several  features  not  rendered  in  any 
drawing.  Mr.  Common  called  attention  to  several 
differences  between  the  photographs  and  the  <lraw- 
ings  of  Lord  Koase, 
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A  STRANGE  PERFORMANCE. 
Whom  the  gods  wonid  destroy,  they  first 
make  mad.  Mr.  Hubert  Ilowo  Bancroft,  hav- 
ing shown  great  •.•upacity  as  nn  organizer  of  an 
encyclopaedia  couipany,  and  having  assumed 
not  only  U»  he  an  hislorinn,  hiil  to  dispense 
opinions  oruciihirly,  and  to  patronize  and  dis- 
credit distinguished  writers,  now  throws  llie 
ethics  of  trade  aside,  and  exalts  Iiimsclf  to  a 
place  among  self-praisitig  martyrs.  He  gravely 
announces  that  purchasers  ofhis  earlier  volumes 
must  now  subscribe  to  thom  over  again  in 
order  to  get  the  rest  of  the  series,  and  sends 
out  an  extraordinary  lithographed  forniof  sul>- 
seribing,  in  one  corner  of  which  is  a  list  of  the 
thirty-nine  volumes,  with  the  prices. 

188  . 
"To  Hi'iiKitT  HiiwE  Banchokt,  San  Francisco,  Col. 

"  Dear  sir,  — In  token  of  my  IiikIi  upprecialioii  of 
tlie  value  In  the  Pneific  coast  nnJ  to  the  world,  of 
•your  long  and  arduous  historical  Inbors  In  a  new  field, 
and  after  n  inanucr  )>et*uliar  to  yourself,  I  hereby 
tender  my  subscription  to  a  complete  set  of  your 
literary  works  in  thirty-nine  volumes,  payments  to 
he  made  ai.  the  regular  published  price  as  the  volumes 
are  issued  and  delivered. 

"After  your  signature,  please  designate  style  of 
binding." 

Wc  doubt  if  a  iiiori'  ll:ii;rniit  liicce  of  folly 
was  ever  perpetrated  by  a  book-maker. 

It  is  mehinoholy  and  significant,  that  while 
the  few  historical  students,  as  tested  in  dilferent 
centres,  who  arc  competent  to  pronounce  on 
the  valtie  of  Mr.  Bancroft's  History,  are  agreed 
in  a  qualiQcd,  and  in  some  respects  a  condcm- 
natory,  estimate  of  its  methods  and  perform- 
ance, the  general  reviewers  of  the  book  have 
been  simply  dazed  by  its  magnitude. 

"Any  departure  from  laudation  strikes  Mr. 
Bancroft  as  inquisitorial,  and  unkind  to  a  man 
who  never  made  any  pretensions  to  being  an 
historian.  Such  a  spirit  is  commendable  and 
disarming ;  but  when  he  becomes  mad  and 
^ilitant,  he  arms  his  critics.  Two  protests 
gainst  this  universal  flattery  have  struck  him 
Jeeply. 

Xo.  !«.— IKS. 


These  offenders  are  the  New-Tork  independ- 
ent, which  took  up  his  claim  of  making  a  con- 
tribution in  his  notes  to  the  bibliography  of 
the  subject,  and  which  showed  bow  preposter- 
ous such  claim  was  ;  and  the  Neto-  York  pott 
and  Nation,  which  took  him  to  task  for  his 
opinions  on  the  early  Mexican  civilization,  and 
for  his  churlish  discourtesy  to  the  late  Lewis 
H.  Morgan.  — a  man  of  pre-eminent  reputation, 
whom  Mr.  Bancroft  modestly  accused  of  seek- 
ing to  obtain  a  little  cheap  notoriety  by  attack- 
ing his  (Mr.  Bancroft's)  views.  Mr.  Bancroft 
has  made  answer  to  these  reviews  in  a  tract,  of 
which  he  requests  an  opinion,  which  we  give 
him.  He  does  not  print  or  quote  in  any  com- 
prehensible wa}'  the  articles  which  annoy  him ; 
and  so  the  reader  is  left,  unless  otherwise  in- 
formed, to  infer  the  nature  of  these  questioners' 
criticism  from  his  own  discourteous  and  spe- 
cious language,  which  takes  on  a  humorous 
sort  of  mongrel  admiration  in  the  juncture  of 
such  words  as  '  astute  liair-splilter  '  and  '  eru- 
dite dogmatist.'  Without  citing  proofs,  he 
accuses  them  of  ignorance  and  mud-throwing, 
and  thus  makes  but  the  vaguest  responses  to 
clear  exemplifications  of  his  own  ignorance, 
to  citations  of  the  inadequacy  of  his  index- 
mongery,  and  to  instances  of  perversions, 
which  the  reviewers  adduced.  The  reviews  in 
question  were  severe,  and,  from  the  nature  of 
the  case,  cutting  ;  but  thoy  were  not  dLsCgnred 
by  foul  language,  and  were  explicit.  His 
answer  is  vituperative  and  general.  This 
pamphlet  is  eked  out  with  extracts  of  lau- 
datorj-  comment  growing  out  of  the  average 
conception  of  •  a  big  thing '  from  all  sorts 
of  sources,  including  a  fresh  cotnraendation 
f^om  certain  California  judges,  who  have 
no  status,  certainly,  as  students  in  this  field, 
however  reputable  their  legal  qualifications 
and  general  intelligence.  .Some  of  Mr.  Ban- 
croft's gyrations  are  not  more  strange  than 
the  opinions  which  seem  to  have  been  wrung 
by  him  from  various  eminent  people  concern- 
ing this  *  Macaulay  of  the  west.'  More  than 
one  distinguished  gentleman  has  discovered 
to  his  atiBoyance,  that  polite  sentences,  in 
DOtes    of    acknowledgment    for    presentation 
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copies,  hava  been  used  to  swell  ibis   chorus 
of  ndrniruUon. 

He  has  another  craze.  He  chooses  to  as- 
sert that  there  is  a  conspiracy  among  what 
he  calls  '  the  Morgan  men  '  to  deproeiato  and 
crush  him,  and  that  these  two  articles  arc  part 
of  the  plan.  We  suspect  archeologj'  is  too 
engrossing  a  sindy  for  such  trivial  bv-plny ; 
and  we  know,  also,  that  the  editors,  whom  ho 
l)erntcs  for  lending  themselves  to  such  a  plot, 
found  Bludcnts  in  the  Held  too  inclined  to 
ignore  his  work,  to  Itring  themselves  easily  to 
the  ))estowal  of  any  lime  upon  criticising  it. 
It  Is  piteous  to  think  how  what  niighl  liave 
lieen  a  tiscfid  lalK)r  is  rciiulting  in  discredit  and 
personal  intrusivenoss. 


A   STUDY  OF  THE   HUMAN  TEMPORAL 
BOXE.  —  l. 

It  ma3'  be  asked  why  the  writer  of  the  pres- 
ent article  slioidd  pnlilish  a  sniiject  which  has 
alrc!i<ly  been  so  thoroughly  and  repeatedly  in- 
vestigated, is  so  familiar,  and  is  treated  witii 
the  utmost  detail  in  many  manuals  of  nuntomy. 
In  his  experience  as  a  teacher  of  anatomy,  he 
has,  of  necessity,  been  ol)liged  to  ol)serve  many 
important  points  over  and  over  again  ;  and,  as 
one  of  the  results,  he  has  been  led  to  sec  some 
of  them  differently  from  the  views  commonly 
entertained.  As  no  other  bone  is  so  complex 
as  the  temporal,  and  none  more  important  in 
its  relations,  it  occurred  to  him  that  his  view 
of  it  might  ])rovc  of  interest  to  students.  No 
discoveries  are  claimed,  and  it  is  probable  that 
what  is  iicre  written  may  be  found  in  jirevious 
anatomical  literature.  In  some  points  the  de- 
tails are  less  complete  than  those  given  in  the 
admirable,  accurate,  and  exliaustivc  '  lland- 
biich  der  anatomic'  of  Professor  Henle  ;  but 
others  are  [wrhaps  more  definitely  indicated. 
For  lirevity,  some  of  the  more  ol)viou3  details, 
given  in  every  manual,  are  excludeil. 

For  convenience  of  study  and  reference,  it 
is  usual  to  consider  the  temporal  bone  as  con- 
sisting of  the  3<iu:inious,  mastoid,  ami  i>etrous 
portions,  though  these  do  not  accord  with  the 
natural  divisions  observed  in  its  development. 
To  avoid  circumlocution,  the  terms  *  squamosa,' 
'masloidea,'  and  'petrosa,'  are  substituted  for 
the  ordinary  phrases  'squamous  portion,'  etc. 

The  firjiiamo.ta  is  the  irregularly  circular  or 
oval  plate,  upright  in  |K)Bition,  at  the  fore-pai-t 
of  the  bone.     Its  outer  surface,  nearly  (lal  or 


feebly  convex,  forms  part  of  the  temporal  fossa. 
The  inner  surface  is  concave  and  pitied,  as 
usual  in  the  other  bones  of  the  cranium,  and 
is  marked  by  grooves  for  the  great  meningeal 
vessels.  It  is  commonly  defined  by  a  lissuro  of 
variable  extent,  remaining  as  part  of  the  petro- 
squamosal  suture. 

Projecting  from  the  lower  part  of  the  squa- 
mosa, externally,  is  the  zygomatic  procent, 
which  articulates  with  the  malar  i)onc  to  form 
the  zygoma.  The  base  of  the  process  is  liroad 
and  strong,  and  has  its  upper  t>urface  slanting 
forward.  The  upper  sharp  border  of  the  pro- 
cess is  continuous  backward  with  a  curved 
line,  the  temporal  riilge,  wliich  defines  the 
squamosa  from  the  mastoidea. 

The  squamosa  underneath  forms  the  arlica- 
lar  surface  for  the  mandible,  consisting  of  the 
glenoid  fossa  with  the  articular  emin<'uce  in 
front;  both  extending  outwardly  below  the 
root  of  the  zygomatic  process.  The  rjlenoid 
foMa  is  a  deep,  transversely  oval  concavitj', 
detiue<l  behind  by  the  glenoid  Assure.  The 
articular  eminence  is  a  transverse  ridge  of 
variable  thickness,  convex  lore  and  aft,  and 
more  or  less  concave  to  straiglit  transversely. 
Variable  prominences  at  the  outer  part  of  the 
articular  surface  are  the  anterior  and  j>oxterior 
glenoid  processeB. 

The  muftoiden  is  the  outer  back  part  of  the 
bone,  externally  dellued  from  the  sfiuamosa  by 
the  temporal  riilge.  It  is  [irolonged  below  into 
the  cons|(icuou«  nipple-slia|»eii  eminence,  the 
mantoid  process.  Internidly,  to  the  base  of 
the  process,  is  a  large  fore-and-aft  groove,  the 
dlgaHtric  fossa ;  and  internally  to  this  again  is 
a  narrow  groove  for  the  occipital  artery. 

The  broad  archw.ay  between  the  mastoid  and 
post-glenoid  [)roccsses  is  formed  by  the  audi' 
torif  plate'  (fig.  2,  d),  which  extemis  inwardly 
as  the  roof  of  the  external  auditory  meatus. 
It  is  partially  defined  from  the  tcui|)oral  ridge  by 
a  variable,  irregidar  cresccntoiil  indentation.* 
The  inner  extremity  detiues  the  meatus  fioiu  the 
tym])anic  cavity  by  an  acute  curved  edge,  from 
which  a  wide  crescentoid  plate,  the  tympanic 
gcitle."  slants  upward,  and  forms  the  outer 
boundary  ofUie  upper  portion  of  the  tympanic 
cavity.  The  scntif  (lig.  l.b;  fig.  2,  c)  can  best 
be  seen  by  sawing  the  tem|)oral  bone  fore  and 
a(\  througli  the  tympanic  cavitj-,  and  viewing 
the  outer  division  of  the  bone  from  within.  The 
scute  is  separated  externally  from  the  rest  of 
the  auditory  plate  l>y  spongy  substance,  but 
occasionally  is  continuous  through  thick,  com- 
pact substance.     Its  anterior  border  joins  the 

■  Lamina  lUdllorU.  *  ra*t-*uilllory  Tuma, 

*  Bcutam  tyinptuilcum. 
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tympanic  tegnieii.  and  its  posterior  border  is 
continuous  with  the  spongy  substance  of  the 
outer  wall  of  the  mastoid  antrum. 


Pin.  1.  —  view  friMii  within  of  the  onter  portion  nf  thf  loft  l«m. 
ii.ir;ii  li'.iK-,  -twi'tl  ihrijiigh  Ittt'  tympituoin.  fun*  nnil  nfl, 
pi  I  1.1  .'..'i>  I'.  .M'-lln^ktliin.  n,  tjrnipikiiln  mnr^n  of  thf  cx- 
t<  rii  a  ;i  >>1>'.">  >  •II.  .iiitK,  furniotl  IjcImw  itntl  al  iliv  ftl*lea  by  the 
iivi'tl  rnirt'ir)  of  ihc  tynipnhk  phlti*.  »n»i  nbo^t*  l»y  the 
Mrtdn  of  rlit  utnlUory  pUir ,  />,  /tnuLu,  furtnlnir  the  *iiit«r 
■  "f  till"  rt'tli-:  '■,  t«*»{m«*n;  it,  niit^totd  nnlrum;  f, 
I  (iD4>t<'rl«)r  b^MliMliiry  i.if  the  iiltio; /f 
III  of  the  lon({  prucefts  of  the  mullet  i 
Bi'low  ^  tti-e  •ecu  the  p.ynttnld, 
rihe  apertfin-  uf  iln'  tympanic  oord. 

Tlie  inner  surface  of  tlie  mnstoiilca  forms 
part  of  the  pustiM'ior  cranial  fussa.  Contigu- 
ous to  the  petrosa,  it  is  impresseil  by  the  large 
curvetl  channel  for  the  lateral  sinus.  The 
upi)cr  border  is  defined  from  tlie  squamosa  by 
a  notch,  which  receives  the  posterior  inferior 
angle  of  the  parietal  bone.  Usually  a  short 
c:inal '  |)iercca  the  posterior  border,  from  the 
outer  surface  to  the  groove  for  the  lateral  sinus, 
for  the  transmission  of  a  vein. 

The  petrona  is  a  prostrate  throe-sided  p\Ta- 
mid,  with  its  base  applied  outwardly  against 
the  squamosa  and  mastoidea.  and  with  its  apex 
directed  obliquely  forwaixl  in  the  base  of  the 
cranium,  between  the  occipital  and  sphenoid 
bones. 

The  posterior  surface  of  the  pctrosa  is  the 
lUest,  and  fonns  an  uneven  slope  at  the  fore- 
trt  of  the  i)oslerior  cranial  fussa,  defined  out- 
wardly by  the  groove  for  the  lateral  sinus. 
Internally,  to  its  middle,  is  the  htternul  audi- 
torij  meatus,  a  short,  wide  canal  for  the  passage 
of  the  auditory  and  facial  nerves.  Outward 
from  the  meatus  is  an  oblique  cleft  of  variable 
extent,  sometimes  large  and  conspicuous,  and 
sometimes  nearly  obsolete.  It  communicates 
with  a  fine  canal.' extending  to  the  vestibule, 
for  the  passage  of  a  vein. 

<    IU«tolil  fommen.  *  Aquuduoi  of  tho  fenUbule. 


The  upper  border  of  the  petrosa  is  an  acute 
ridge,  which  continues  outwardly  to  the  upper 
border  of  the  mastoidea,  and  gives  attachment 
to  the  tentorium.  It  is  usiiulh'  marked  along 
part  of  its  course  by  a  groove  for  the  superior 
petrosal  sinus,  ami  its  inner  extremity  is  im- 
pressed bj-  the  trifacial  nerve. 

The  posterior  border  of  the  pctrosa  is  sharp 
and  irregular,  and  joins  the  occipital  bone. 
Its  middle  skirts  the  fore-part  of  the  jugular 
foramen,  and  commonly  exhibits  two  notches, 
separated  liy  an  angular  process,  which  gives 
attachment  to  a  partition  of  the  dura  dividing 
the  foramen.  At  the  apex  it  is  usually  marked 
by  a  groove  for  the  inferior  petrosal  sinus. 

The  anterior  border  of  the  jK'trosa  is  the 
shortest;  and  it  forms,  with  the  squamosa,  a 
notch,  which  receives  the  angular  process  of 
the  sphenoid  bone. 

The  anterior  surface  of  the  pctrosa,  broad 
and  uneven,  forms  the  posterior  bonnd.ary  of 
Ihe  midtllc  cranial  fossa.  Above  its  centre, 
a  conspicuous  prominence,  toyrether  with  the 
contiguous  deprcs.sion  internally,  marks  the  po- 
sition within  of  the  labyrinth.  Another  depres- 
sion in  front  of  the  apex  accommodates  the 
ganglion  of  the  trifacial  ncn-e,  and  the  notch 
just  below  communicates  with  the  carotid  ca- 
nal. The  portion  of  surface  below  the  posi- 
tion occupied  b\-  the  labyrinth  is  formed  by  a 
wide,  triangular  plate,  the  legmen,'  which 
covers  the  tympanum,  the  mastoid  antrum, 
and  the  eustachian  tube.  It  is  commonly  more 
or  less  defined  by  a  Ussnre,  remaining  as  part 
of  the  petro-sqnamosal  suture,  which  at  birth 
extends  from  the  notch  at  the  bottom  of  the 
squamosa  to  that  at  its  u|)per  border.  Fre- 
quently, also,  a  vascular  groove,  and  several 
foramina  for  the  transmission  of  vessels,  mark 
the  line  of  separation.  The  inner  extremity 
of  the  tegmen  is  further  somewhat  defined 
from  the  rest  of  the  petiosa  by  a  groove  di- 
rected outvvardh',  and  ending  in  a  small  aper- 
ture, the  hialuis'^  of  the  facial  cjual.  for  the 
entrance  of  the  great  superficial  petrosal  nerve. 
From  the  extremity  of  the  tegmen.  a  narrow 
bar  dips  into  Ihe  glenoid  fissure,  and  separates 
the  tympanic  plate  from  the  squamosa.  The 
under  part  of  the  tegmen  is  commonly  formed 
by  a  layer  of  spongy  siibsUiuce  of  variable 
thickness. 

The  inferior  surfiice  of  the  petrosa  is  very 
uneven.  At  its  fore-part,  outwardly,  is  situ- 
ated the  tympanic  plate,  originally  a  distinct 
bone  from  the  rest  of  the  petrosa.  It  presents 
a  broad,  concave  surface,  directed  towards  the 
glenoid  fos.sa,  and  defined  from  liiia  by  the  gle- 
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noi<]  lissurc.  It  is  procliicwl  bplow  into  a  slinr[.i, 
irregiilitr  crest,  the  vuginal  prwesa,  variably 
exf^iidt'd  into  several  uneven  points. 

The  outer  portion  of  the  tympanic  plate  is 
proHiiced  intu  a  eyliiidrioiil  scroll,  ■niiidi  forms 
the  floor  mid  Bides  of  the  external  auditory 
meatus.  The  roiiLrh,  eresecntie  border  at  the 
entrance  of  the  latter  is  the  nndi lory  process. 
and  <rives  nttaehmetit  to  the  auricle.  Tlie 
scroll  tenuiuates  at  the  inner  extremity  of  the 
meatus  with  an  abrupt  ti/mpanic  margin  (fig. 
1,  a),  whieli  is  ijrooved  alonsr  its  course  within 
for  the  insertion  of  llie  tynipauie  meniliranc. 

The  inner  extremity  of  tin-  tynipauie  jilate 
closes  the  lower  part  of  the  eustachian  tube. 

Baeft  of  the  vti^ina)  process,  and  partially 
sheathed  by  a  downward  extension  of  the 
same,  is  the  usually  conspicuous  styloid  pro- 
cess. This  is  a  narrow,  tapcrinsr  spine,  of 
variable  length,  from  half  an  inch  to  an  inch 
or  more,  directed  from  the  petrosa  downward, 
forward,  and  inward.  Before  ntaturity  it  is 
cotnnifinly  a  distinct  bone.' Joined  by  cartilage 
to  a  short  cylindrical  base,"  which  occupies  a 
pit  or  groove  embraced  by  the  vaginal  process. 
Trior  to  puberty  it  is,  for  the  niost  part,  car- 
tilaginous, and  is  usually*  lost  in  prepared  spe- 
cimens of  the  temporal  bono. 

Between  the  styloid  and  mastoid  processes 
is  the  xtylo-masloid  furamen,  which  is  the  exit 
of  the  facial  canal.  Behind  it  is  a  broatl. 
mostly  (juadrate.  articular  facet,  which  joins  the 
jiigidar  process  of  the  occipital  bone.  Adja- 
cent, inwardly,  is  the  jugular  fossa .  a  concave 
recess  of  variable  capacity,  and  conmiouly  dif- 
fering proportionately  from  that  of  the  oppo- 
site bone  of  the  same  .sknil.  It  accommodates 
the  commencement  of  the  jugular  vein,  and 
forms  the  fore-part  of  the  outer  division  of  the 
jugular  foramen.  To  its  inner  side  is  a  pyram- 
ickd  pit,  which  communicates  at  bottom  with 
a  fine  canal,*  extending  to  the  cochlea,  for  the 
passage  of  a  vein.  The  niouth  of  the  pit  ex- 
tends downward  in  a  groove,  which  forms  the 
fore-part  of  the  inner  division  of  the  jugular 
foramen. 

Inwardly  from  the  lower  extremity  of  the 
jugidar  fossa,  and  behind  the  inner  extremity 
of  the  vaginal  process,  is  the  entrance  of  the 
carotid  caiiul.  This  ascemls  vertically,  and 
then  curves  abruptly  inward,  and  proceeds  to 
the  apex  of  the  petrosa.  It  is  sometimes  in- 
complete at  its  inner  fore-part,  when,  in  the 
recent  state,  it  is  (closed  by  fibrous  membrane. 
It  gives  passage  to  the  internal  carotid  artery 
and  sympathetic  nerve. 


Btylu-bykl. 
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The  uneven  surface  beneath  the  apex  of 
tlie  petrosa,  at  the  fore-part,  gives  origin  to  the 
elevator  of  the  palate,  and.  just  behind,  give* 
attachment  to  the  pharynx.  Back  of  this,  the 
irregularly  grooved  part  joins  the  occipital 
bone,  having  the  interval  octiupied  by  fibro- 
carlilage. 

The  erlvrnal  auditory  meatus,  or  ouU-r  pas- 
sage of  the  ear.  in  the  prciiared  bone,  conununi- 
cates  at  bottom  with  the  tympanic,  cavity.  It 
is  a  curved  canal,  with  the  convexity  ujiward. 
and  is  about  tvvo-thirds  of  an  inch  in  length. 
It  is  directed  trom  without  inward.  au<l  a  little 
forward  and  downward.  Its  cross-section  is 
oval,  with  the  longer  diameter  inclined  forward. 
The  roof,  formetl  by  the  auditory  plate,  is  ex- 
tended to  the  greatest  degree  oulwaitlly  ;  while 
the  floor  and  sides,  formed  by  the  tympanic 
plate,  are  exteniletl  most  inwardly.  The  en- 
trance is  formed  above  by  the  narrowing  of  the 
broad  arch  of  the  auditory  i)lalc,  and  below  by 
the  auditory  process -curving  up  at  the  sides  to 
the  roof  of  the  meatus.  The  tympanic  orifice  ' 
(fig.  1,  a),  or  comnmnieation  with  the  tyin- 
l)anic  cavity,  is  oval,  or  nearly  circular,  and 
very  oblique,  with  its  plane  inclined  outward 
and  downward  to  an  angle  of  about  .iO'.  It  is 
formed  above  by  the  sharp,  curved  tympanic 
margin  of  the  auditory  [jlate,  and  below  by  the 
horseshoe-like  tympanic  margin  of  the  lym- 
l)anic  plate,  grooved  within  for  the  insertion 
of  tlie  tympanic  membrane. 

Tlic  glenoid  ^snure "  dettnes  the  tj-mpanic 
jjlate  from  the  fore-jiartof  the  squamosa,  behind 
the  glenoid  fossa,  and  remains  as  a  portion 
of  the  petro-sijiiamosal  suture.  Its  outer  part 
is  closed  by  anchylosis  of  the  tym|iauic  plate 
with  the  ixjst-glenoid  pnjcess.  Its  inner  part 
receives  a  bar,  dipping  into  it  from  the  tegmcn 
of  the  petrosa.  and  separating  the  tympanic 
plate  from  the  squamosa.  At  its  middle  is  a 
foramen,  —  the  exit  of  a  short,  oblique  canal* 
from  the  tympanum,  for  the  accommodation 
of  the  long  process  of  the  mallet  and  the 
tympanic  cord. 

The  eustachian  tube  is  a  short,  oblique  canal, 
communicating  outwardly  with  the  tympanum, 
and  opening  inwardly  in  front  of  the  Hj)ex  of 
the  petrosa.  at  the  notch  between  this  and 
the  squamosa.  It  is  formed  in  front  and  be- 
neath by  the  inner  extremity  of  the  tympanic 
plate,  above  by  the  tegmen,  and  behind  by  the 
anterior-  wall  of  the  carotid  canal.  Its  inner 
extremity  is  roughened  for  the  attachment  of 
the  cartilaginous  portion  of  the  tulnj. 
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At  the  upper  part  of  the  tohe,  extenrling 

[into  tl»e  tympanum,  is  the  receptacle  of  the 

I  tympanic  tensor  muscle.     This  is  formed  by  a 

thin,  cylindrical  scroll,  commonly  open  along 

[its  fore-part,  but  closed  in  tlio  recent  condition 

'by  fibrous  membrane.     The  upper  I'xtremity 

[of  the   scroll   tapers,   curves  outwardly,   ami 

projects  a.«  a  short  conical  process'  into  the 

tympanum.     Sometimes  the  receptacle  forms 

I  a  complete   osseons   tube,  open   only  at   the 

I  ends. 

The  internal  auditor;/  meatus  is  a  cylindri- 
1  cal  cannl,  about  a  third  of  an  inch  long,  ex- 
[  tending  directly  outward  from  near  the  middle 
of  the  [tosterior  surface  of  the  potrosa.  The 
bottom  of  the  meatus  is  directed  forward  and 
outward,  and  is  applied  to  the  base  of  the  coch- 
lea and  to  the  vestibule.  It  is  divided  into  two 
fossae  by  a  transverse  ridge,  which  ex[)ands,  at 
the  extretnitit's.  into  the  front  and  back  walls 
of  the  nieatu.'^.  In  the  upper  fossa,  internally, 
is  the  nperture  of  the  facial  cannl^^  by  which 
the  facial  nerve  leaves  the  meatus.  The  facial 
canal  advances  a  short  distance,  and  commu- 
nicates, through  the  hiatus,*  with  the  anterior 
surface  of  the  petrosa.  Turning  abruptly  out- 
ward and  backward  in  the  upper  part  of  the 
inner  wall  of  the  tympanum,  it  then  curves 
downward  in  the  posterior  wall,  and  ends  under 
the  name  of  the  styln-mastoid  foratnen.  It  is 
sometimes  open  along  its  course  at  the  upper 
part  of  the  tympanum,  but  is  then  closed  in 
the  rectMit  state  by  fihi-ous  membrane.  ( )utward 
from  the  entrance  of  the  facial  canal  is  a  con- 
'  cave  recess,  with  a  circular  or  oval  group  of 
minute  foramina,  wliirli  communicate  with  the 
superior  cribriform  macula  of  the  \'estibule. 
On  the  outer  extremit.v  of  the  transverse  ridge 
of  the  bottom  of  the  meatus  there  is  a  variable 
number  of  little  pits,  or  foramina,  usually  two 
or  three,  which  likewise  communicate  with  the 
macula  just  mentioned. 

The  lower  fossa  of  the  meatus  is  impressed 
with  a  band-like  spiral  tract,*  which  is  pierced 
along  its  course  with  numerous  minute  foram- 
ina. These  sometimes  exhibit  a  slight  ten- 
dency to  arrangement  in  little  groups  in 
longitudinal  series  ;  though  I  have  never  seen 
a  specimen  exhibiting  even  a  well-marked  aj)- 
proximation  to  the  regularity  represented  in 
725  of  Sappey's  Traitt-  d'anatoniic,  scc- 
oditioo.  The  iViramina  communicate  with 
[canals  of  the  mudinlus,  aud  transmit  the  fila- 
ments of  the  cochlear  nerve. 

Centrally,  at  the  termination  of  the   spiral 
.tract,  there  is  usually  a  conspicuously  larger 

1  l*mp**««u«  co<ihlt;iir1foniiifl.  *  Atjuoduct  of  Kittlopiu*. 
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foramen,  which  gives  passage  to  the  central 
artery  of  the  moiliolus. 

Above  the  commencement  of  the  spiral  tract, 
and  just  below  the  transverse  ridge,  is  a  recess, 
v.iriably  distinct,  sometimes  scarcely  marked 
from  the  spiral  trjjct,  sometimes  forming  a 
conspicuous  depression  or  pit,  with  a  little  cir- 
cular group  of  minute  foramina,  which  commu- 
nicate with  the  middle  cribriform  macula  of  the 
vestibule. 

In  the  outer  wall  of  the  meatus,  near  the 
recess  just  indicated,  is  the  a|>erture  of  a  nar- 
row canal,  which  is  directed  outwardly,  and 
terminates  in  a  group  of  minute  foramina,  which 
communicate  with  the  inferior  cribriform  mttc- 
ula  of  the  ampulla  of  the  posterior  semicir- 
cular canal.  The  three  groups  of  foramina, 
communicating  with  the  cribriform  maculae, 
transmit  the  lilaments  of  the  three  divisions  of 
the  vestibular  nerve. 

The  tympanic  cavity  oi^-upies  a  position  at 
the  fore-part  of  the  petrosa,  beneath  the  teg- 
men,  and  closed  in  front  by  the  tympanic  plate. 
It  communicates  outward  with  the  external 
auditory  meatus,  outwarrl  and  backward  with 
the  niiistoid  antrum,  and  inward  jind  forward 
with  the  eustachian  tube.  Closed  externally 
by  the  tympanic  membrane,  it  forms  the  tym- 
panum,ov  ear-drum,  —  an  air-chamber  iuterme- 
<liate  to  the  external  auditory  meatus  and  the 
labj-rinth.  Within  it  are  contained  the  ear- 
ossicles. 

The  tympanic  cavity  is  oblitjuely  place<l 
parallel  with  the  long  axis  of  the  petrosa.  It 
maybe  regarded  as  consisting  of  two  jiortions, 
—  the  main  chamber,  which  may  be  named  the 
atrium,  situated  directly-  opposite  the  external 
auditory  meatus ;  and  a  recess  above  this, 
which  may  be  distinguished  as  the  attic  (fig. 
1,6). 

The  atrium  '  is  discoid  in  shape,  and  is  de- 
fined outwardly  by  the  prominent  edge  of  the 
tympanic  orifice  of  the  external  auditory 
meatus.  Its  usual  dimensions  are  about  half 
an  inch  obliipiely,  fore  and  aft,  aud  in  height, 
and  about  two  and  a  half  lines  from  within 
outward.  The  inner  wall  is  next  the  labmnth, 
aud  in  great  part  is  visible  through  the  exter- 
nal auditory-  meatus.  It  exhibits  a  conspicu- 
ous smooth  eminence,  the  promontory,  caused 
bj'  the  projection  of  the  cocrhleii.  The  back 
part  of  this  arches  over  a  deep  reci>ss.  looking 
backward  and  outward,  and  having  at  its  inner 
side  an  apcrtura,  the  round  leindotc,'  which 
communicates  with  the  cochlea,  and.  in  the  re- 
cent state,  is  closed  by  the  (■ochlco-tynipanic 

I  Atrium  tyropnnlcunt. 
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membrane.'  Above  tlic  promontory,  and  over 
the  position  of  the  round  window,  is  a  concave 
recess,  at  the  bottom  of  whicli  is  tiic  oval 
window.^  This  is  half  oval  or  slightly  reni- 
forra,  witli  its  longer  diameter  nearly  horizontal, 
and  it  is  directed  outwardly.  It  comrnunicatea 
with  the  vestibule,  and,  when  complete,  is 
closed  by  the  insertion  of  the  base  of  the 
Btirrup. 

In  advance  of  the  oval  window  is  the  pro- 
jecting end  of  the  scroll  or  tube,  which  serves 
as  a  receptacle  for  the  t3"mpanic  tensor  muscle. 

Below  the  promontory,  curving  fore  and  aft 
around  it,  is  a  concave,  rough,  cellular  recess, 
which  extends  outwardly,  and  is  defined  by  the 
t5Tnpanie  margin  of  the  tympanic  plate.  The 
lower  part  of  the  recess  is  the  floor  of  the  tym- 
pannm,  situated  above  the  jugular  fossa;  its 
back  part  forms  the  lower  portion  of  the  ix)s- 
terior  wall  of  the  tympanum  ;  and  its  fore  part, 
the  lower  portion  of  the  anterior  wall,  situ- 
ated just  external  to  the  ascending  portion  of 
the  carotid  canal.  Above  the  recess,  in  front 
and  inwardly,  is  the  orifice  of  the  eustachian 
tube.  In  front  of  this  is  the  short,  narrow, 
oblique  canal,  which  opens  into  the  glenoid 
fissure,  and  receives  the  long  process  of  the 
mullet,  together  with  the  tympanic  coi-d. 

Within  the  posterior  wall  of  the  tymp.Tnura 
is  the  descending  portion  of  the  facial  canal ; 
and  in  advance  of  this  is  the  receptacle  for  the 
stapedius  muscle.  The  receptacle  is  a  cylin- 
droid  cavity,  about  a  fourth  of  an  inch  long. 
Asceniling  in  front  of  the  facial  canal,  it  then 
curves  forward  beneath  this,  and  tapers  to  an 
aperture  at  the  summit  of  a  little  conical 
process,  the  pyramid.  It  is  separated  from 
the  facial  canal  by  a  thin  [larlilion ;  but  this  is 
not  unfrcqucntly  more  or  less  imperfect,  and 
is  then,  in  the  recent  state,  closed  by  fibrous 
membrane.  The  receptacle  also  communicates 
with  the  facial  canal  by  one  or  two  small  canals 
for  the  passage  of  the  vessels  and  oei've  of  the 
stapedius.  The  i)yramid  projects  forward  into 
the  tympanic  atrium,  behind  the  position  of  the 
oval  wiiulow.  It  is  commonly  connected  with 
the  contiguous  wall  by  several  little  radiating 
bars,  one  of  which  joins  the  promontory. 
Between  the  p^'raniid  and  the  recesses  of  the 
round  and  oval  windows  there  are  two  vacant 
recesses. 

Close  to  the  back  margin  of  the  tynnpanic 
orifice  of  the  external  auditory  meatus,  a  little 
below  the  level  of  the  pyramid,  is  the  opening 
of  a  small  canal  from  the  facial  canal,  which 
admits  the  tympanic  cord  into  the  tympanum. 

*  Secondary  rnvmbmnv  ut  tbo  tyaipKDUin. 
>  Pcnvitni  oraUa :  t.  vvallbuli. 


The  (Utic  *  of  the  tympanum  is  a  pyramidal 
recess  over  the  atrium,  and  above  the  tympanic 
orifice  of  the  external  auditor3-  meatus.  Its 
upper  anterior  boundary  is  the  tegmen,  which 
separates  it  from  the  cranial  cavitj*,  and  is 
mostly'  provided  with  a  layer  of  spong}'  sub- 
stance of  variable  thickness.  Its  inner  boun- 
dary is  a  convex  prominence  (fig.  1,  e;  fig  2, 
b)  produced  by  the  contiguous  jjortions  of 
the  external  semicircular  and  facial  canals. 
Its  outer  boundary  is  the  wide  crescentic  tym- 
panic scute  (fig.  1,  6;  fig.  2,  c)  of  the  audi- 
tory plate.  It  oiKjns  above  the  prominence 
of  its  inner  boundarj",  outward  and  l)ackward. 
by  a  large  aperture '  into  the  mastoid  antrum. 
Beneath,  it  opens  into  the  atrium  by  an  ellip- 
tical aperture,  formed  intern.iUy  by  the  ridge 
of  the  facial  canal,  and  externally  by  the 
tympanic  margin  of  the  auditory  plate.  The 
attic  is  partially  occupied  by  the  mallet  and 
anvil,  which  thence,  by  the  handle  of  the 
former,  and  the  long,  process  of  the  latter, 
extend  into  the  atrium. 

The  mastoid  antrum  (fig.  1,  d;  fig.  '-i,  f) 
is  a  prolongation  of  the  attic  backward  and 


Kio.2.  —  rii'ctloM  of  till' left  l»'mp»»nil ' -  ■    -a, 
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outward  in  the  spongy  sul>stance  of  the  mits- 
toidea.  It  is  of  variable  size,  ordinarily 
ranging  from  that  of  the  attic  to  double  the 
dimensions  of  this.  It  sometimes  ends  in  a 
blunt,  flask-like  recess,  but  is  oltener  more  or 
less  extended  downward  among  the  cellules 
of  the  mastoid  process.  Frequently  it  gives 
oflTa  smaller  fork  or  passage  (llg.  2,  3),  which 
is  directed  outward  and   upwartl  among  the 

■  Altlcua  lympknlcua,  upper  chamber  of  the  lynipaiiuin  ot 
Huxley. 
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cellules  above  the  external  onditory  meatus  ; 
and  rarely  a  third  branch  ie  directed  more 
anteriorly. 

While  the  atnum  of  the  tjmpannm  varies 
but  little  in  size,  the  attic  and  mastoid  antrum 
vary  greatly. 

The  mastoid  cellules  '  consist  of  air-cavities 
of  variable  number,  size,  and  extent,  in  the 
midst  of  the  spongy  substance  of  the  mas- 
toidea.  Tbey  are  commonly  more  or  less  pro- 
portioncfl  in  number  ami  size  with  age.  With 
the  n<lvancc  of  years,  they  increase  in  botli 
respects  from  the  conversion  of  the  ordinary 
marrow-lilled,  spongy  substance  into  vacant 
Bjmces.  Later  they  increase  in  capacity  by 
expansion  and  coalescence,  and  proportiou- 
ntoly  decrease  in  number  ;  and  often  in  old  age 
some  of  tliein  even  exceed  in  size  the  antrum. 
The  oellulfs  communicate  with  one  another, 
and,  through  the  sides  and  exlremitj',  with  the 
mastoid  antrum. 

Some  small  but  important  foramina  and 
canals  of  the  temporal  bone,  besides  those 
mentioned,  are  worth}-  of  notice. 

In  the  ridge  separating  the  jugular  fossa 
from  the  entrance  of  the  carotid  cunal,  there  is 
a  fine  caiuil  which  nsccuds  to  the  tympanum. 
It  coniinimicutes  with  the  atrium  at  the  inner 
part  of  the  Hoor,  beneath  the  promontory,  and 
is  thence  continuous  with  a  groove  ascending 
and  ilividing  into  several  branches  upon  the 
latter.  The  canal  gives  passage  to  the  tym- 
panic ncn-e,  which  is  distributed  ujwn .  the 
promontory. 

Among  the  nutritious  foramina  of  the  carotid 
canal,  chiefly  on  its  outer  wall,  there  are 
several  larger  ones,  which  communicate  with 
the  tympanum,  and  transmit  one  or  two  minute 
arteries  and  connecting  branches  of  the  t^'m- 
panic  nerve  with  the  sympathetic  nerve. 

Likewise,  in  the  jugular  fossa,  there  arc 
several  foramina  communicating  with  the  tym- 
panum for  the  jiassago  of  minute  veins.  An- 
jthcr  foramen  in  the  fossa  extends  in  a  line 
una]  outwardly,  and  o|)ens  into  the  fissure 
between  the  mastoid  and  auditory  processes. 
The  canal  transmits  the  auricular  branch  of 
the  vagus  nerve,  and,  in  its  course,  communi- 
cates with  the  facial  canal. 

On  the  inner  extremity  of  the  tegmen,  a 
cleft,  or  groove  ends  in  a  fine  canal,  which 
proceeds  ontwardl}'  to  the  inner  side  of  the 
receptacle  of  tho  tympanic  tensor,  and  com- 
uuiuicntca  with  the  tympanum.  The  canal 
transmits  the  small  superticial  ()etrowal  nerve. 
Another  small  groove  on  the  tegmen,  close  to 
that  for  the  large   superticial   petrosal  nerve, 

>  M«iitom  ilDUMa. 


likewise  ends  in  a  fine  canal,  communicating 
with  the  facial  canal,  for  the  transmission  of 
the  least  superficial  petrosal  nen-e. 


THE   WEATHER  IN  MARCH,  1883. 

TuE  floods  repoited  last  month  have  nearly 
subsided,  though  their  evil  etfects  will  con- 
tinue to  be  felt  for  many  months.  The  Mis- 
sissippi remained  above  the  danger-line  at 
Cairo  till  the  l'2th :  at  Memphis,  till  the  loth. 
It  was  two  feet  above  danger-line  at  'Vieks- 
burg,  and  ten  inches  below  the  same  at  Xew 
Orleans,  on  the  Slst.  The  heaviest  losses 
were  on  the  west  bank  in  Arkansas,  and  here 
they  were  more  serious  than  in  1882.  It  is 
stated,  that  on  the  11th,  to  the  south  of 
Helena  for  a  distance  of  two  hundred  miles, 
nearly  the  entire  country  for  about  thirty 
miles  from  tlie  river  was  flooiled,  and  a  great 
number  of  cattle  were  lost.  On  the  St.  Fran- 
cis liiver  there  was  more  devastation  than  in 
1882 ;  in  the  vicinity  of  Oldtown,  near  Hele- 
na, the  flood  was  the  worst  ever  experienced. 
The  situation  is  more  favorable  at  Memphis 
than  last  year.  There  will  be  no  interference 
in  planting  the  crops  between  Cairo  and  Vicks- 
burg.  And  while,  in  1882,  at  least  20,000 
destitute  people  were  supjxjrted  more  than  a 
mouth  by  the  governincnt,  the  losses  this  year 
are  confined  mostly  to  the  drowning  of  stock. 
The  heavy  rains  of  the  20th  and  21st  caused 
damaging  freshets  in  the  maritime  provinces 
of  Canada. 

The  chart  on  p.  38G  exhibits  mean  isobars, 
isotherms,  and  wind-dii-ections,  for  this  month. 
A  comparison  with  the  similar  chart  for  Feb- 
ruary, published  in  Science,  April  1.3,  shows 
that  the  winter  area  of  permanent  high  press- 
ure, which  in  February  was  very  extensive, 
and  nearly  divided  in  two  by  the  Rock}'  Moun- 
tain range,  had  moved  to  the  oast  of  that 
range,  and  was  central  in  northern  Montana. 
This  area,  in  connection  with  the  prevailing 
north-west  winds,  accounts  for  the  low  tempera- 
tures of  the  east.  These  present  a  marked  de- 
ficiency in  all  sections  east  of  the  97th  meridian, 
the  mean  being  3.2°  below  the  normal.  The 
lowest  temperature  reported  was  —  34°,  on 
Mount  Washington,  the  jth. 

Eleven  storms  have  been  traced  whose 
tracks  Isiy  cither  in  the  United  States  or  a 
little  to  the  north  of  the  boundary.  The  fol- 
lowing table  exhibits  the  number  and  mean 
velocity  of  storms  in  each  March  since  1877, 
so  far  as  thc_v  were  sulBcicntly  marked  to  en- 
able a  velocity  to  be  determined. 
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Stonn-traoks  have  niso  been  drawn  for  the 
Atlantic!  these  show  a  much  less 
stormy'  moutli  than  iiBiial.  During 
the  (iret  half,  the  movement  of 
atorui-cenli'ei4  was  fheeked  by  an 
iHKa  of  high  pressure  over  the  ocean, 
and  e.vti'iiding  from  Euroi^c  west- 
wunl  to  the  4ijth  meridian.  In  con- 
seqiipnco  of  this  high  area,  easterly 
and  south-easterly  winds  prevailed, 
thus  favoring  vessels  hoimd  west- 
ward. The  lowest  pressure  reported 
was  2SI.1  inches,  to  the  south  of 
Newfoundland,  on  the  '27th. 

Icebergs  and  field-ice  were  most 
numerous  in  the  parts  of  the  ocean 
indicated  by  the  shaded  portion 
of  the  aecoinpnnylng  ninp,  .which 
shows  the  soulliern  and  eastern 
limits  of  iceliergs  in  the  North 
Atlantic,  hascd  on  the  ri'ports  of 
shipmasters.  New  York  herald 
weather-service,  and  data  pub- 
lisiied  by  the  .^eio  York  maritime 
register. 

The  precipitation  was  markedly 
less  than  in  previous  years  :  all  sec- 
tions east  of  the  !>7lh  meridian  e.\- 
hibiting  a  deficiency,  except  the 
South  Atlantic  States,  -t-.4  ;  Flori- 
da peninsula,  -f-1.4;  and  the  west- 
ern Gulf  States,  -4-.f>.  The  mean 
deficiency  for  this  whole  region  was 
.76  inch.  The  threatened  drought 
Pacific  iStates,  as  noted  in  February,  was  brok- 
en by  rains  in  the  latter  part  of  this  month. 
These  wen-  suHlcient  to  assure  the  success 
of  the  whe.it-crop.  Five  feet  of  suow  in  the 
streets  of  Montreal  were  reported  on  the  7th. 

Tlio  table  in  the  next  column  gives  the  total 
movement  of  the  air  in  March  at  several 
Btations. 

These  figures  show,  with  only  a  single  ex- 
ception, less  movement  during  the  present 
month  than  for  three  years.  The  air  moved 
at  the  rate  of  1.12.S  miles  per  day,  or  34,800 
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miles  during  the  month,  across  Mount  Wash- 
ington ;  and  velocities  above  100  miles  per 
hour  were  reported  on  the  6th,  7th,  10th.  14th, 


XT 


INth.  and  2.5lh.     In  the  latter  case  the  wind 
reached  l.">0  miles  in  an  hour. 

Cautionary  signals  to  the  number  of  117 
were  displayed;  and  of  these,  115,  or  98%, 
were  justified. 

Auroras  were  seen  on  nearly  every  daj'  of 
the  month,  but  none  veiy  brilliant.  The  most 
extensive  occurred  on  the  1st,  2d,  and  3d. 
Professor  Todd  of  Amherst  reported  sunspots, 
least  in  number  on  the  3d ;  and  most,  about 
the  24th.  Earthquake-shocks  wore  reported 
from  Waterloo.  Canada,  between  10  and  II 
A.M.,  of  the    11th,  and  at  6.57   p.m.,  of  the 
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samt'  (late,  at  Fallstown,  Ind.    On  the  30th 
wide-spread  shock  was  felt  in  California. 


L'HIIiONDELLE. 


This  name  we  find  given  to  n  cnrringo  which 
is  the  result  of  one  of  the  recent  attempts  to 
gain  for  the  ordinary  road-vehicle  the  ease  of 
tnicliou  which  a  rail  gives.  It  niigiit  be  better 
to  sav  that   the  actual  result  is  tiie  nse  of  ii 


screen  is  furnished  behind,  to  give  protection 
from  the  mud  and  dust,  which,  canned  up  by 
the  outer  riug,  would  be  dropped  on  the  hap- 
less occupant.  To  give  the  whole  stability, 
there  are  two  outriding  wheels  connected  with 
the  main  port  by  springs,  flexible  enough  to 
allow  of  the  main  weiglit  being  borne  by  the 
central  wheel,  and  yet  snlBciently  stiff  to  pre- 
vent any  overturning.  The  most  of  the  parts 
are  made  of  wrought  iron  or  steel.  It  has 
been  found  that  the  cnrriajre  is  not  liable    to 


I.  HinONDILI.K. 


much  larger  wheel  than  any  that  can  be  used 
in  the  ordinary  way,  and  so  the  advantage 
whifh  a  large  wheel  gives  in  passing  over  ob- 
stacles on  a  rough  road.  The  form  shown  in 
the  cut  is  said  to  have  been  used  in  Poland 
and  Hiissia  with  considerable  success,  and 
carriages  of  this  type  to  have  made  their  ap- 
pearance in  Paris.  The  driver's  seat  is  con- 
nected rigidly  willi  the  shafts  and  with  the 
three  small  grooved  wheels  which  arc  made  to 
fit  the  inner  surface  of  the  large  steel  ring,  or 
wheel  proper,  which  rolls  on  the  ground.     A 

*  Tbts  Article,  ftnd  Uie  out  aooooipiknyliii;  lt,ftro  tokon  ttvta  Lq 
Katurr  of  April  14. 


accident,  and,  with  ordinary  care,  m«y  be  kept 
in  running-order. 


THE   GREAT  COMET  OF  18SS.* 

The  accompanying  sltetches  are  intended  to 
give  an  idea  of  the  appearance  of  the  nucleus 
of  the  great  1882  comet,  in  the  26-inch  Wash- 
ington equatorial,  on  the  evenings  of  Feb.  1 , 
Feb.  23,  and  Feb.  27,  1883.     A  magnifying 

>  Communicated  by  pcrmlulou  of  Vlae-Admlrml  Rowwi. 
•upvrintondoDt  U.  8.  Tmv«l  ubiiTvulory. 
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power  of  about  200  diameters  was  used  on 
each  occasion  for  making  the  sketches. 

Fig.  1  shows  the  comet  on  Feb.  1,  1883,  at 
about  the  time  of   meridian   transit,  or  9h., 


I 


Kin.  1.    Feb.  1,  M,  IWl 

Washington  raonn  time.  The  nucleus  wliieh 
I  first  saw  in  any  degree  'separated,'  on  the 
mbrning  of  Oct.  7,  l>f82  (its  entire  length  at 
that  time  being  about  25"),  has  now  stretched 
out  into  a  fine  straiglit  line  of  liglit,  with  three 
quite  briglil  and  stellar-like  points  of  conden- 
sation. No  micrometer  measures  were  made; 
but,  fj-om  ft  rough  estimate,  the  distance  be- 
tween the  two  preceding  points  vfixa  about  35", 
and  the  distance  from  the  middle  to  the  follow- 
ing point  about  42",  the  total  length  of  the 
nucleus  proper  being  about  80."  The  middle 
pKiint  was  the  brightest.  The  head  shows  no 
very  definite  outline,  but  on  the  south  side 
it  is  somewhat  brighter  and  more  sharpl}'  de- 
fined than  on  the  north. 

Fig.  2  shows  the  comet  on  Fob.  23,  1883, 
Just  after  meridian  passage,  or  about  8h., 
Washington  mean  time.  I  can  see  but  little 
change  in  the  appearance  of  the  nucleus  since 
the  first  of  the  month,  or,  indeed,  since  the 
first  part  of  December,  except  a  gradual  dimi- 
nution in  brightness.  Three  bright  points  are 
Still  visible.     The  middle  one  is  brightest,  and 


about  equal  to  a  star  of  the  twelfth  magnitude  ; 
the  point  preceding  is  a  little  fainter  than  this  ; 


Fio.  2.    Feb.  33,  M,  IMS. 


and  the  jwint  following  is  the  faintest.  The 
light  seems  to  be  more  concentrated  near  the 
preceding  end.  The  position  angle  of  the  fol- 
lowing i)oint  from  the  preceding  was  76.5° ; 
hut  the  poor  seeing  and  the  increasing  moon- 
light rendered  it  imiwssible  to  make  any  ac- 
curate measurements  of  the  distance  between 
tliese  points. 

Fig.  3  gives  the  apj^earance  of  the  comet  on 
Feb.  27,  1883,  at  about  8h.  30m.,  Washington 
mean  time.  The  seeing  was  remarkably  good, 
and  the  nucleus  was  examined  with  magnify- 
ing powers  of  200  and  383  diameters.  Four 
bright  points  were  seen  distinctly,  and  a  fifth 
{following)  suspected.  Numbering  these  points 
of  condensation  in  their  order  from  the  pre- 
ceding end  of  the  nucleus,  3  is  decidedly 
the  brightest,  2  next,  4  next,  and  1  the  faint- 
est. 

Professor  Hall  made  a  number  of  measure- 
ments of  the  distances  of  these  points,  and  he 
has  kindly  furnished  me  with  the  following  re- 
sults of  his  observations  :  — 

2  to  3  =  34.5" 

2  to  1  =48.1" 

3  to  4  =  22.3" 


Flo.  3.     Fi'll.  2T,  35,  )8S3, 

Position  angle  of  the  line  joining  1  and  4  =: 
78°.  This  gives  for  the  di.stance  between  the 
extreme  points  1'  44.9".  Using  a  value 
[0.45885]  for  the  logarithm  of  the  distance 
from  the  earth,  interpolated  from  Professor 
Frisby's  ephemcris,  the  apparent  distance  be- 
tween our  extreme  points  of  condensation  is 
135,000  miles.  If,  however,  those  points  lie 
on  a  line  pointing  from  the  sun,  as  this  line 
makes  quite  a  small  angle  with  the  line  of  sight 
at  the  time  of  observation,  the  real  distance  of 
our  two  points  is  about  three  times  this  value, 
or,  roughly,  400,000  miles. 

The  comet  was  last  observed  on  the  3d  of 
March,  but  it  is  ho|x;d  that  further  obser- 
vations can  be  obtained  after  the  moon  has 
passed.  W.  C.  Winlock. 
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THE  ERUI'TION  OF  MOUNT  ETNA.^ 

TiiE  last  eruption  of  Mount  Etna,  although 
slight,  has  some  interest,  in  that  it  was  at  a 
l)oint  farther  down  the  mountain  than  any  other 
in  recent  times,  and  the  only  one  which  has 
occurred  on  the  southern  aide  in  this  century. 

The  flrst  warnings  of  the  threatening  erup- 
tion came  from  a  series  of  earthquake  shocks 
on  the  morning  of  Alarcli  20.  Low  under- 
ground sounds  were    heard,  the   refwrts  suc- 


foot  of  the  mountain,  announced  the  appear- 
ant*  of  lava.  Eleven  cracks  formed  during 
the  niglit ;  and  from  them  were  thrown  scoriae, 
which  formed  three  heaps  forty  to  fifty  feet 
high.  One  jet  of  scoriae  was  thrown  out  with 
such  violence  that  the  shock  caused  the  belJa 
in  the  villages  of  Nieolosi  and  Pedara  to  ring. 
The  consternation  of  the  people  was  the 
greater,  as  the  loi'ality  was  the  same  us  that  of 
the  great  eruption  of  1G(J'.I.  This  point  com- 
mands a  sloping  plain  which  is  highly  culti- 


ENUI«rii>N  or  Mount  Ktn<,  MikiirH  Tl,  istl.1.    View  takkn  rnuM  (.'ataxia. 
I.  Tto  ix.lnl  of  crujitloii ;  :;.  Mrnill  Un.el ;  .V  VIIUiKC  of  Slfoloni. 


needing  one  another  at  intervals  of  a  few 
minutes.  It  was  not  until  evening  that  it 
lii'farae  evident  where  the  eruption  was  to  take 
place.  .Vt  that  time  (lames  broke  forth  on 
the  lower  part  of  the  southern  side,  about 
on  the  edge  of  the  cultivatetl  zone,  and  four 
kilometres  north  of  the  village  of  Nieolosi. 
Large  clouds  of  vapor  and  gases  escaped  from 
cracks  in  the  earth,  and  enveloped  the  moun- 
tain in  a  dense  fog.  By  night-time  a  very  red 
and  bright  light,  which,  viewed  from  Catania, 
appeared  to   play  in  large  waves  around  the 

■  BiRinKlaecd,  with  Minir  modlflatlona,  lyom  Im  llaUtn  nf 
April  M;  tagvthrr  wllh  l)if  Ulualradon. 


vatcd,  and  on  which  are  living,  within  a  abort 
distance  of  the  centre  of  the  eruption,  a  ]M>pu- 
lation  of  twenty  thousand. 

The  second  day  the  character  of  the  eni{>- 
tion  Ix-came  decidedly  alarming.  .Some  new 
tissures  oj^enod  near  Nieolosi,  and  the  lava 
spread  out  in  large  waves  over  the  neighboring 
countrj'.  This  made  the  outlook  very  threat- 
ening ;  but.  to  the  great  surprise  of  all  verseil 
in  the  history  of  volcanic  action,  the  eruptive 
movement  began  to  abate,  and  during  the 
night  stopped  entirely.  This  was  fortunate, 
as  the  overflow  of  lava  was  from  a  point  which 
might  have  caused  great  injury. 
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Tbe  fact  cannot,  be  concealed,  however,  that 
the  eruptive  apparatus  of  this  lust  upheaval 
baa  been  left  in  a  state  which  furnishes  a  con- 
stant menace  to  the  neighboring  villages.  On 
account  of  the  sudden  cessaiion  of  action,  the 
secondary  phcnoinenii  have  not  taken  place, 
bj  which  nature  usually  brings  about  a  perma- 
nent end  to  these  parasitic  craters.  It  is,  then, 
among  the  possibilities  of  the  near  future,  that 
anothtir  eruption  may  take  place  on  the  same 
spot  where  the  late  one  has  proved  abortive. 


MAGNETO-MOTIVE  FORCE. 

"  Farmlay  compared  a  magnet  to  a  voll.iic  baltory 
irauier.ieJ  in  Wiiter;'  and  he  established  by  exiieri- 
menl  the  principal  analogioson  which  thi.t  comparison 
Is  foumlcd.-'  Mr.  R.  H.  M.  Uosanquet,  from  whom 
the  above  is  ipioted,-  thinks  that  Um>  littlf  haa  bpcii 
made  of  this  analogy,  which  seomB  to  him  to  (urnisih 
th^oiily  sound  view  of  majjnotism.  He  would  speak 
of  a  pcrmaniMit  magnet  as  iwjsscssiii);  a  certain  '  inag- 
neto-molive  force,'  which,  acting  llirough  a  circuit 
made  up  of  the  m;\gmH  and  the  bodies  or  medium  sur- 
rouniliiig  tlie  magnet,  pro<luce8  tbioughout  lliis  lir- 
ouil  a  total  magnetic  induction,  equal  to  the  quotient 
of  tlu!  magiieto-molive  force  by  the  '  m.ignetic  resist- 
ance.' So-called  miignefic  substances  are  those  in 
which  the  iiiiiftnelif  irundui-thitf/  is  great;  and  bodies 
of  this  sort,  wben  bi<mglil  ne/ir  a  magnet,  become 
ports  of  the  magnetic  ciriiiit,  wliose  resistance  they 
lessen,  just  as  miissex  of  metal  placed  in  the  water 
forming  part  of  an  electric  circuit  would  lessen  tbe 
total  electrical  resistance  of  such  a  circuit. 

Moreover,  a  new  distribution  of  the  lines  of  mag- 
netic induction  Is  brought  about  by  the  entrance  of 
the  magnetic  l)ody  into  the  Held;  this  body  receiv- 
ing and  transtnitliiig  a  larger  proportion  of  the  lines 
of  magnetic  indui'lion  than  the  space  it  now  occupies 
received  and  transmitted  when  filled  by  air.  The 
body  is  now  said,  in  ordinary  terms,  to  bo  magnetized. 
At  the  same  lime,  the  lines  of  magnetic  induction, 
being  dellectcd  from  their  most  direct  course,  and 
buncheil  together  where  they  approach  tlie  magnetic 
body  to  enter  it,  encounter  in  that  region  an  increased 
air-resistance.  A  like  condition  of  things  exists  in 
the  air-region  where  they  are  departing  from  the 
magnetic  body;  and  the  effect  of  these  increnseil  air- 
resistances  is  to  make  the  numlx'r  of  lines  of  mag- 
netic induction  througli  the  body  leS'i  than  it  would 
otherwise  be.  This  nir-re»l«lance  near  the  surface 
has  (or  its  eijuivalenl  in  the  ordinary  theory  the 
'  demagnetizing '  action  which  tlio  induced  magne- 
tism of  a  body  exerts  upon  the  interior  particles  of 
tbe  body  itself."  In  the  case  of  a  very  thin  disk, 
magnetized  by  induction  in  a  direction  normal  to  it3 
surface,  the  ordinary  theory  says  that  the  demagne- 
tizing aniiou  of  the  free  tnagnelism  of  the  surl.ices 
almost  neutralizes  within  the  disk  llie  effei't  of  the 
external  magnetizing  forces,  so  that  the  magnetic 
induction  in  the  di.sk  is  scarcely  more  intense  than 
that  in  the  air  about  it.  The  other  theory  explains 
the  fact  by  saying  that  the  superior  magnetic  con- 
ductivity of  the  disk  is  not  able,  acting  for  so  ithorl 
•  distance,  to  seriously  affect  the  course  of  the  lines 
of  induction  in  its  neighborhood  by  making  it  advati- 
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tageous  for  these  lines  to  bentl   from  their  normal 
course  in  order  to  pass  througli  th<!  disk. 

Mr.  Uosanquct's  article  is  an  attempt  to  prepare 
Faraday's  theory  for  use  in  numerical  calculations  by 
furnishing  it  with  exact  quantitative  delinitions,  and 
to  show  by  the  results  of  experiment  that  the  theory 
is  fitteil  for  such  work.  In  doing  this  he  thinks  it 
necessary  to  make  essential  changes  in  well-known 
and  widely  received  formula.s. 

Mr.  Bosanquet  states  the  ordinary  theory  thus: 
"  Now.  the  fundamental  hypothesis  at  the  b.ise  of 
the  ordinary  mathcmatieai  theory  of  mai^netlsm  is, 
that  there  are  magnetizing  forces  ■'"  which  are  of  the 
dimensions  of  the  miignelic  induction  i(^  which  they 
produce,  and  that  the  magnetizing  force  permeates 
every  medium,  and  produces  in  magnetic  media  mag- 
netic induction  proportional  to  the  force  and  to  a 
co-efBcicnt  of  jmrmeability  i»,  quite  independently  of 
the  existence  of  any  magnetic  circuit."  To  this  Mr. 
Bosanq net  objects;  one  of  his  objections  being,  that 
"we  have  to  suppose  that  the  magnetizing  force  !^ 
within  11  magnetic  body  has  the  power  of  remaining 
separate  and  distinct  from  the  magnetic  induction  as 
a  whole,  though  the  two  are  quantities  of  the  same 
nature."  In  his  theory  "the  quantity  .0  becomes 
merely  the  magnetic  induction  in  vacant  space,  »nd 
".i*  that  in  magnetic  matter,  'i^  replaces  .N>,  and  is  not 
sup[>osed  to  include  it  as  before." 

Instead  of  remaining 

■>^  =  ,0  +  iit^y,  or  fi  =  I  +  4»r«,i 
"our  fundamental  eqtution  becomes 

f  =  i  ir*,  or  31  =  4 IT  3." 

The  formula 

!f  =  .'a  -1-  4  IT .(,  or  ft  =  I  +  4»r«, 
adopted  by  Maxwell  and  others,  might,  according  to 
Mr.  Bosanquet,  lead  to  serious  errors.  Thus  in  a 
sphere  of  inlinite  magnetic  permeability,  magnetized 
by  induction,  Stefan,  he  says,  has  shown  that  "  the 
ratio  of  the  number  of  lines  of  force  through  Its 
equatorial  section  to  the  number  througli  the  same 
section  in  air"  is  3.  Practically  the  same  result  is 
obtained  from  one  of  Thomson's  papers,  and  Mr. 
Bosanquet  confirms  these  results  by  a  calculation  in 
acconlance  with  the  views  he  Is  advocating. 

Be  attempts  now  to  show  that  Maxwell,  using  the 
formulas  above,  would  make  this  ratio  4  instead  of  8. 
A  similar  error  would,  he  thinks,  occur  in  calculat- 
ing, according  to  Maxwell,  the  corresponding  ratio 
for  the  case  of  a  ilisk  of  infinite  conductivity. 

However  interesting  and  suggestive  certain  parts 
of  Mr.  Bosanquet's  pa|>er  may  bo,  there  is  little  doubt 
that  he  has  here  met  the  usual  fate  of  those  wlio  at- 
tempt to  convict  Maxwell  of  error  in  reasoning.  It  is 
easy  to  show  that  Maxwell's  fonnulas  are  in  complete 
accord  with  the  result  above  obtaineil  from  Stefan 
and  Thomson.  Thus  (p.  60,  vol.  ii.,  old  edition) 
Maxwell  says  that  "  in  the  case  of  a  sphere  the  ratio 
of  the  magnetization  to  the  magnetizing  force  is  .  .  ., 
and  if  k  were  infinite  the  ratio  would  be  as  I  to 
4.10,"  etc.  This  result  Mr.  Bosanquet  quotes,  but 
from  that  point  ho  goes  wrong.  On  the  next  page  of 
Maxwell,  where  he  is  di9cus.>.ing  tbe  demagnetizing 
forces  whicli  the  poles  of  a  magnetized  body  exert 
upon  the  'interior  particles'  of  the  Ixidy  itself,  wo 
read.  "  If  the  magnet  were  a  sphere  llie  demagnetiz- 
ing force  would  be  ijri."  The  symbol  I  here,  like 
.^  in  tlie  formula  above,  means  the  intensity  of 
magnetization. 

Now,  according  to  Maxwell,  .'O''  Is  not  merely  tlie 
original  ni.ignetizing  force,  which  we  will  call  ,\. 
It  is  this  minus  the  dema'jnelizing  force,  which  in 
this  cose  is  }  T  I.    We  have,  therefore,  from  Maxwell, 

>  Muxwnll.  itrt.  42H.  i  STuwnll,  artii.  3M  ud  4Mi 
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W  =  .e'  +  4»3,  .?«=  rt-  } IT?,  and '3  =  4770; 

wlnjnce 

«|  =  4.1B3-§»:X  =  0, 
and 


»  =  4w:>  =  4ir  X 


t.lU  -  ^^' 


wbicb  Is  ibn  result  reached  by  Stefan  and  Thomson. 

A  precisely  similar  line  of  reasoning  applies  In 
case  of  the  disk;  the  fact  that  t"  in  both  the  sphere 
and  the  disk  becomes  0  explitininK  how  It  happens 
that  3(=  «'C'']  remains  finite,  though  «  Is  supposed 
infinite. 

The  fact  scemi  to  lie,  that  Mr.  Bosanqaet  does  not 
luiderslaud  the  full  meaning  of  Maxwell's  .(■.  lie 
apparently  supposes  that  it  is  the  magnetizing  force 
arising  from  extenial  sources,'  just  what  Iios  been 
denoted  above  i>y  i^.  Having,  tlierefore,  found  that 
his  own  formula,  i8  =  4ir:.^,  gives,  in  the  case  of 
the  sphere  of  infinite  conductivity,  iB  =  .3rt,  he 
naturally  concludes  that  Maxwell  would  obtain 
«  =  5  +  3  A  =  4  g. 

The  two  alKive-mentioncd  cases,  then,  .ire  of  inter- 
est, not  as  showing  the  inaccuracy  of  the  ordinary 
formulas,  but  as  instances  In  which  Mr.  Bosanquet's 
formulas  hold  good.  In  anymeiliiun  possessing  finite 
magnetic  conductivity  only,  i.e.,  in  any  known  me- 
dium, Mr.  Uosanijuet's  formulas  will  evidently  lead 
to  rc>ults  dlfTi-rent  from  those  given  by  Maxwell's; 
and  it  remains  to  be  shown,  I  think,  that  Maxwell  is 
In  error. 

Indi'cd,  it  is  by  no  means  evident  that  Maxwell's 
formulas  need  be  cssenlinlly  cliaiiged  in  order  to  lie 
in  acciird.vice  with  tlie  rci|nlrcmeuts  of  tlie  theory 
Mr.  l(nsan(|uct  i.s  advocating;  fur,  though  Maxwell 
preferred  to  speak  of  roagnetixulion  as  nn  induction 
phenomenon,  he  was.  of  course,  perfectly  well  aware 
of  its  analogy  to  conduction,  as  miglit  bo  shown  by 
numerous  quotations  from  his  treatise,  of  which  only 
one  need  lii>  i:ivcn. 

"  In  many  parts  of  jdiysical  science,  er)uations  of 
the  same  form  are  found  applicable  to  phenomena 
which  are  certainly  of  (juite  clifTerent  natures,  as.  for 
instance,  electric  induction  th rough  dielectrics,  con- 
duction through  conductors,  and  mngnetic  indtielion. 
In  all  Ihese  cases  the  relation  between  tlu;  force  and 
the  effect  produced  is  expressed  by  a  set  of  equations 
of  liie  same  kind,  so  tliat  when  a  problem  in  one  of 
these  subjects  is  solved,  the  problem  and  its  solution 
may  be  translated  into  the  language  of  the  other 
subjects  and  the  results  in  their  new  form  will  still 
b«  true."»  K.  n.  Hall. 

CwBbrldgi-.  Ubm.,  April  1«,  ItMS. 


THE  SMALL  PLANETS. 

Till',  following  statement  of  tlie  condition  of  the 
prize  que&tii'u  of  (be  Hoyal  Danish  society  of  sciences 
appears  in  Oipernirux  for  March,  18S.3:  — 

The  number  of  small  planets  between  the  orbits  of 

Mars  and  Jupiter  has  by  degrees  become  so  large, 

that  it  is  not  to  be  expected  tliat  it  will  In  future  be 

[possible  to  compute,  in  advance,  the  motion  of  e\ery 

[■Ingle  one.     And  it  will  even  be  less  possible  to  com- 

Jmte  their  influence  singly  on  the  motions  of  the 
arge  planets  or  of  comets.  Fortunately,  however, 
the  masses  of  the  small  planets  are  so  trilling  that 
the  perturbation  caused  by  any  one  separately  may 
be  left  out  of  consideration ;  but  it  is  very  doubtful 

■  Muwcll  <lno»,  In  art.  4.17,  uac  :(  In  Ihl*  •I'MSv;  but  he  dor* 
not  ui«  It  tliu»  In  111*  formuIttK. 
'  Art.  <a,  WW  edition. 


whether  their  collective  influence  might  not  be  traced 
in  the  motion  of  the  nearer  planets  or  cornels.  In 
order  that  researclies  on  this  point  sliould  give  a 
reliable  result,  it  is  necessary  first  to  know  the  form 
and  position  of  the  ring  formed  by  all  the  small 
planets,  and  the  distribution  of  the  mas.ses  in  lUa 
ring. 

No  degree  of  accuracy  can  be  attempted  in  the  sta- 
tistical description  of  the  ring;  and,  with  very  few 
exceptions,  the  systems  of  elements  already  deduced 
for  e.-ich  planet  may  be  adopted;  the  more  so,  as  it 
will  be  of  no  importance  whereabouts  in  its  orbit  a 
planet  isat  any  lime.  .\s  to  the  single  masses,  it  Is,  of 
course,  necessary  to  draw  concliLsions  from  the  appar- 
ent brigbtne«8:  but  the  number  is  so  considerable 
that  a  fairly  reliable  result  may  be  hoped  fur.  In  the 
statistical  researches  hitherto  made,  the  separate  ele- 
ments only  have  liecn  discussed,  apart  fiom  their 
connection  with  the  other  elements;  but  Ihls  cannot 
be  considered  satisfactory.  Thus  the  fact  that  the 
planet'*,  arranged  acconling  to  their  mean  distances, 
are  divided  into  a  number  of  distinct  :,'rinip«,  does 
not,  by  any  means,  prove  that  tlie  ring  funned  by 
them  around  the  sun  is  dissolved  into  a  number  of 
fairly  concentric  rings. 

The  Royal  Danish  society  of  sciences,  therefore, 
offers  its  gold  medal  (value  3'H)  crowns,  equal  to 
nearly  ninety  dollars)  for  a  statistical  investigation  of 
the  orbits  of  the  small  planets  considered  as  parts 
of  a  ring  around  the  sun.  The  fonn,  position,  and 
relative  distribution  of  mass,  should.  If  possible,  be 
stated  with  at  least  so  much  nccunicy  us  is  judged 
necessary  for  computing  Its  perturbing  influence  on 
planets  and  comets. 

The  memoirs  should  be  written  either  in  Latin, 
Freiicli,  Englisli.  Gcnnan,  Swoilisb,  or  Datiisli,  and 
must  be  sent  before  the  end  of  October,  188-1,  to  the 
secretary  of  the  society,  Dr.  H.  G.  Zeuthen,  Copen- 
hagen. They  should  not  bear  the  author's  name,  but 
only  a  motto,  while  the  name  should  be  enclosed  tn 
%  sealed  envelope. 


RESEARCHES  ON  THE  DWYEMIDAE. 

Dk.  C.  O.  WniTM.^N  has  published  an  article'  on 
these  pii/,i:ling  and  imperfectly  known  parasites  of 
the  cephiilopods.  The  number  of  genera  is  re<luccd 
to  two,  —  Dicyema,  with  eight  cells  around  the  ante- 
rior end  of  the  bo<ly;  and  DIcyemennea,  with  nine. 
The  number  of  fpecics  is  increased  to  ten,  all  of 
which  are  carefully  described.     Three  are  new. 

As  these  animals  have  been  taken  by  Ed.  van 
Bencden  as  the  type  of  a  new  division  of  the  animal 
kingdom,  and  an  tliey  have  been  tlie  subject  of  much 
dlscufsion,  we  rejiruduce  Whitman's  summary.  The 
dicyemids  may  be  divided,  according  to  (lie  shore 
they  take  in  tlic  work  of  reproduction,  into  mono- 
genic and  dlpliygenic  individuals.  'I'lic  first  produce 
only  vermiform,  the  latter,  first  infiisnriform,  and 
then  vermiform  embryos,  it  is  d  -i  ■•■■i  ..  i.-.i-..^  (he 
two  kinds  of  individuals  are  li.  ins; 

for  they  are  alike  in  origin,  dev'     .  idult 

form  and  structure;  but  their  gi;rni-celi9,  for  un- 
known reasons,  pursue  different  courses  of  develop- 
ment. There  is  a  relation,  the  meaning  of  whicii 
is  unknown,  between  the  age  of  the  host  and  the 
condition  of  the  parasites;  the  nematogeiis  predomt- 
naling  in  tlie  yoimg,  the  rlioinbogeiis  in  the  adult 
ccphalopods.  I'he  rhombogens  alone  have  a  plori- 
nucleale  axi.il  cell,  which  then  contains,  first,  its  own 
large  oucleiu;  second,  bodies,  probably  correspood- 

>  UlUbell.  tool.  atat.  Ncapcl,  It.  I. 
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Ing  to  polar  globules,  thrown  off  from  tlie  genn-cells 
before  they  develop  into  embryos ;  tliinl,  the  'residual 
naclei '  of  the  germogens  set  free,  as  the  (iual  event 
In  the  history  of  iiifusorlgens.  The  infiisorigen  ts  a 
gronp  of  cells,  consistinit,  at  one  pr-rlod,  of  a  periph- 
eral layer  of  cells  partially  enveloping  a  large  central 
cell.  Its  development  from  a  single  I'eli  by  a  process 
of  cleavage,  and  the  epiliolic  ijrowiii  of  its  periph- 
eral layer,  give  ground  for  betit-vini;  that  it  passes 
through  a  giistrula  stage.  In  dlpliygenic  individuals 
the  germ  cells  are  different  for  the  two  Itlnds  of  em- 
bryos. Tlie  first  to  apiMjar.  one  or  two  at  a  timp.  are 
the  larw  germ-cells  of  tlie  infusoriform  embryos. 
After  these  embryos  escape,  there  remain  in  the 
parent-body  small  cells,  which  miilliply  until  they 
fill  tlie  greater  portion  of  the  axial  cell,  and  eventu- 
ally give  rise  to  vermiform  embryos.  The  <lifTercnce 
between  developmental  division  (cleavage)  and  multi- 
plicative division  of  cells  is  here  brought  in  striking 
contmst.  N'o  definite  evidence  of  fecundation  has 
been  fihtnined,  but  it  perhaps  occurs  with  one  form 
of  embryo.  In  the  development  of  the  venniforin 
embryo,  karyol<inesis  splits  the  germn^cll  into  two 
unequal  p.irts.  Then  follows  a  three,  and  next  a 
four  celled  stage,  in  which  three  evils  fonu  a  cap 
over  the  fourth.  This  leads  to  a  gastrulii,  in  whicli  a 
single  entodcnn-cell  la  enveloped  by  a  smiill  number 
of  ectoilerm-i'ells.  The  blastopore  closes,  and  the 
multiplication  of  cells  at  this  pole  soon  leads  to 
the  pyriform  enii)ryo,  of  which  the  pointed  end  is  the 
blasloporal  region;  while  the  rounded  end  corre- 
tjtoru\»  to  the  future  cephalic  pole.  In  this  stage  the 
first  genn-<v'll  appears  at  the  hind  end  of  tlie  ento- 
derm; the  second  ^lerm-j-cll,  at  the  anterior  end  ;  and 
from  these  two  arise  the  other  geim-cells.  There  is, 
therefore,  a  Iriploblnstic  stage,  if  we  regard  the  two 
gerra-cclls  .%s  representing  the  mesoderm. 

It  may  l>e  adiled,  that  important  errors  of  van  Bene- 
den  have  been  corrected  by  Whitman,  whose  article 
is  one  of  unusual  interest  and  moril.  As  to  the 
relationship  of  the  dicyeiniils.  Whilm.in  says,  "I  see 
no  good  reason  for  doubting  the  general  opinion 
that  they  are  plalhelmlnths,  degraded  by  parasitism. 
Whether  they,  and  llicir  allies  the  Orthonectldae. 
have  descended  from  ancestors  represented  now  by 
such  forms  as  Diiiophilus,  or  from  the  Tromaloda, 
is  a  question  which  further  investigations  must  de- 
cide." C.  8.  Mi.voT. 


TEMPERA  rURE  AND  ICE  OF  THE  BA  VA- 
RIAN  LAKES. 

Apteii  ail  account  of  tem[>crature  observations  on 
Swiss  lakes  by  earlier  observers,  as  Krunner  and 
Fischer,  .simony  and  Forcl,  A.  Geislbeck  (Ausland, 
1882,  HOI,  lOtHi)  Kives  a  detailed  tabulated  statement 
of  his  observations  during  18.S1  on  sixteen  Bavarian 
lakes,  showing  the  following  results.  As  to  varia- 
tion with  depth,  the  firat  six  metres  are  almost  con- 
stant; between  six  and  eighteen  metres  there  is  a 
rapid  cooling;  then,  ti.  fifty  metres,  a  slow  decrease: 
•nd,  below  tills,  an  almost  constiint  temperature  of 
•  little  less  than  5°  C.  Daily  variation  is  distinct 
to  six  metres,  but  ends  ai  eighteen.  Annual  varia- 
tion is  reiluced  to  from  0.2°  to  0.9°  at  the  bottom 
of  the  deeper  lakes.  Two  groups  are  noted.  The 
warm  lakes,  with  an  average  temperature  of  7.3°  to 
17°,  are  less  than  one  hundred  metres  deep,  their 
bottom  temperature  Is  below  6°,  and  they  have  a 
decided  annual  variation  through  their  entire  depth. 
The  cold  lakes,  Koiiigs,  Staniberger,  Walchen,  and 
Achen,  are  from   115  to  100  met.  deep,  and.  below 


fifty  metres,  are  always  cooler  than  5°,  with  an  aver- 
age temperature  of  6.2°  to  5.6*^:  these  have,  there- 
fore, a  great  volume  of  cold  water  even  in  midsum- 
mer, and  a  slow  and  small  annual  temperature  range. 
The  cause  of  this  difference  is  seen  partly  in  tiie 
depth  of  the  lakes,  and  further  in  the  relation  of  lake- 
surface  to  drainage-area,  which,  in  the  cold  lakes, 
average-t  1  to  10.  "and,  in  the  wann,  1  to  .Sit.  Ex- 
ceptions, here  and  elsewhere,  to  the  rule  of  depth, 
are  Barm  (.31.5  met.  deep),  Gosau  (03),  and  Toplitx 
( 105).  whicli  belong  under  the  coM  group;  for,  in  spite 
of  their  moderate  depth,  they  are  well  protected  by 
steep  shores  from  warming  by  sun  and  wind.  On  the 
other  hand,  Geneva  (.'5:11)  and  Oniundeiier  (190)  ap- 
proach the  warm  group,  presumably  on  account  of 
their  lame  drainage-area.  Certain  small  mountain- 
lakes,  fi'd  mostly  by  springs,  sliow  a  relatively  low 
summer  and  high  winter  teni|ierature.  Form  of  the 
bottom,  and  nearness  to  entering-*trcams,  have  strong 
control  over  the  water's  warmth.  The  lacustrine 
flora  and  fauna  are  determined  chiefly  by  tempera- 
ture and  light.  Reeds  and  algae  are  common  along 
shallow  shores,  but  all  rooted  plants  end  at  a  clepth  of 
twelve  metres.  The  littoral  molluscan  and  crustacean 
fauna  disappears  at  twenty  metres.  In  deeper  water 
there  is  a  special  'pelagic'  fauna.  (In  this  connec- 
tion, see  Forel,  La  fiuine  p<!lagique  dcs  lacs  d'eau 
douce,  —  i4r..-A.  »c.  phys.  nrtl.,  vlil.  ISSa,  '2-W.) 

The  lake  temperatures  fall  quickly  in  the  antumn 
by  circulation,  but  rise  slowly  in  the  spring  by  con- 
duction and  wave  action.  In  winter  a  temperature 
lower  than  that  of  maximum  density  penetrates  to  h 
considerable  depth:  less  than  3°  has  been  found  at 
forty  metres.  Ice  forms  first  on  the  shallows  along 
the  shore,  and  spreads  outwanl.  The  high  lakes  freeze 
every  year,  sometimes  as  early  as  <  ictober  or  Septem- 
ber; the  larger  lower  lakes,  at  later  dates  and  more 
xeldom.  Walchen  has  frozen  over  only  three  times 
in  this  century;  Constance,  seven  times  since  1277; 
Gmundener,  five  times  in  the  last  four  hundred  years. 
In  the  severe  winter  of  lJ*7'J-80  Tegern  closed  on 
Dec.  21 ;  Zurich,  in  the  middle  of  January;  Walchen, 
on  Feb.  3;  and  Constance  and  Gmundener,  on  the  (Itb. 
Changes  of  temperature  produce  long  cracks  in  the 
ice,  so  characteristic  as  to  have  loc.il  names  —  lehnen, 
»eliube,  xounen,  fragrAn  —  on  the  different  lakes. 
Further  description  is  given  of  the  thickness  and 
color  of  the  ice,  and  certain  peculiarities  iu  the  freex- 
iiig  of  some  of  the  lakes.  W.  M.  D.vvis. 


LETTERS    TO    THE    EDITOR. 

(^frrtiipendent*  art  reaiiftiUd  to  Ai"  «;•  brief  a»  p*>*rit>tf.     Ths 
wriUr**  namf  U  in  all  i:aat§  rr>jiiirr>t  ii«  jiruof  a/ gvod  faith. 

Zoological  'regions,' 

M  V  attention  has  been  dra»vn,  by  a  notice  in  one  of 
the  last  numbers  of  Scicncb,  to  what  seems  to  me  to 
be  sources  of  error.  I  refer  to  the  determination  of 
zoological  regions  by  percentage  calculations,  and  the 
idea  tliat  regions  shoiilil  have  a  certain  amount  of 
numerical  cquivulence.  This  seems  to  be  an  artifi- 
cial an<I  hence  fallacious  method  of  dealing  with  the 
subject,  engendered  by  the  lack  of  a  proper  concep- 
tion of  the  matter  under  consideration.  No  defini- 
tion or  description  of  a  'region,'  orsynonymou'  word, 
can  be  found  In  any  of  the  leading  works  on  zooge- 
ography; but,  jf  we  put  two  and  two  together,  an  idea 
can  be  formed  which  will,  1  hope,  help  solve  some 
mooted  questions. 

Kcgions  arc  known  to  differ  in  the  kinds  of  animals 
occupying  them,  as  well  as  in  location.  All,  or  all  but 
one,  arc  geographically  very  distinct;  and  all  are  well 
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separated  in  regiiril  to  animal  distribution.  This 
latter  puliit  goes  (tr  toward  being  the  sole  cause  of 
regions.  Any  large  mass  of  land  separated  from  the 
resl  of  the  world  will,  in  the  coarse  of  time,  become 
inhabited  by  a  peculiar  set  of  animals,  and  obtain 
a  comparative  balance  or  stability  of  life.  Thus  a 
number  of  species  are  evolved  which  forms  a  sort  of 
compound  wliole,  — tlie  life  of  a  region.  .So  a  region 
may  be  defined  as  the  area  occupied  by  u  peculiar 
grouping  of  animals  which  are  isolated  from  the  life 
of  the  rest  of  the  world;  the  word  'peculior'  refer- 
ring to  the  animals  as  a  whole,  and  the  isolation  as  of 
a  limited  and  not  absolute  degree. 

Accepting  the  above  ilefinition,  the  world  can  be 
conceived  of  as  divided  into  regions,  which,  if  the 
land  and  sea  remained  at  rest,  would  be  permanent, 
but  constantly  growing  more  and  more  distinct.  But 
the  land  is  not  permanent.  While  the  main  mass  is 
a  lixture,  miuor  clmugcs  occur,  which  join  and  sepa^ 
rate  the  continents.  As  sonn  as  two  lands  are  joined, 
unless  some  other  very  powerful  barrier  exists,  the 
life  ijf  the  two  at  once  begins  to  blend.  The  more 
potent  kinds  survive,  while  the  weaker  die  out.  The 
first,  tdgethnr  with  the  life  modified  by  the  new  con- 
ditions (new  species  evolved),  in  the  course  of  time 
form  a  single  region.  On  the  other  liand,  if  a  land 
become  divided  Into  two,  the  reverse  takes  place,  and 
two  regions  are  formed.  To  me  the  palearctic  and 
uearctic  regions  seem  to  offer  illustrations  of  both 
these  processes ;  the  connection  for  life  having  been 
made  and  broken  between  the  old  and  new  worlds, 
probably  by  means  of  Asia,  more  than  once.  At 
present  it  is  broken ;  and  the  nearctic  and  pale- 
arctic  regions  are  formed  or  forming  from  a  previous 
circumpolar  region.  With  the  tentative  definition 
given  here,  the  two  are  regions,  since  they  do  not 
form  a  group,  and  are  separated.  No  lackof  percent- 
ue  differences  can  make  the  life  of  the  two  regions 
closely  related :  a  change  in  one  ilocii  not  necessitate 
a  change  in  the  other.  This  also  answers  the  circum- 
polar question  :  the  resemblance  in  zones  is  due,  first, 
to  the  Imperfect  obliteration  of  the  old  circumpolar 
region;  and,  secondly,  to  the  fact  that  some  of  the 
forms  which  inhabited  it  have  been  driven  down  into 
the  southward-pointing  peninsulas,  where  the  condi- 
tions of  their  life  are  easier.  According  to  this  defini- 
tion, Mad.agascar  should  be  regarded  as  the  remains 
of  a  failing  region,  rather  than  a  part  of  the  Ethio- 
pian. The  resemblance  between  Africa  and  India  is 
due  to  a  southward  migration  which  occurred  not  so 
long  ago.  very  likely  on  account  of  the  ice  age,  from 
a  northern  central  point. 

The  above  crude  suggestloni  would  seem  sufficient 
to  show  that  regions  arc  more  than  numerical  rela- 
tions, and  have  an  evolution  of  their  own. 

J.  Auonr  Jefpkibs. 

Panther  Creek  coal-baaln. 

I  have  just  read  your  review  of  the  Panther  Creek 
atlas,  in  vjciKNC'E,  No.  11,  and  my  attention  has  been 
directed  to  wliat  I  consider  a  very  just  and  proper 
criticism  of  two  special  features  of  the  atlas  sheets :  P. 
The  discordant  scales  of  the  mine  (Hi.ii)'=  1")  and  topo- 
graphical ( KliJt)'  —  1")  sheets.  •'■^.  The  use  of  the  mag- 
netic instead  of  the  true  meridian.  As  a  geological 
critic,  I  shoidd  be  disposed  to  boldly  condemn  what 
you  have  referred  to  as  merely  misfortunes.  After 
an  association  of  nine  years  with  Professor  Lesley  on 
the  Pennsylvania  state  survey,  I  am  convinced,  that, 
in  the  successful  conduct  of  such  a  survey,  it  is  <|ulte 
impracticable  to  attempt  to  attain  a  purely  technical 
and  systematic  standard  of  work.  All  that  can  be 
'lone  is  to  approach  as  near  as  possible  to  such  a 


standard,  while  meeting  tlie  practical  demands  for 
geological  results,  to  aid  ui  the  economical  exploitation 
of  our  mineral  resources.  This  latter  Is  what  has 
p<^pularized  the  work  of  the  Pennsylvania  survey. 
and  accounts  for  its  uninterrupted  continuance  with 
liberal  appropriations  for  a  state  survey,  since  1874. 

The  pul>Iished  results  of  the  survey  so  far  relate 
mostly  to  topographical,  geotectouic,  and  stratigraph- 
Ical  geology  in  their  economical  bearings,  with  the 
exception  of  two  volumes  on  paleobotany.  Had  any 
other  plan  than  that  of  Pnifessor  Lesley's,  which 
he  has  so  efficiently  carried  out,  been  instituted, 
the  survey  would  never  have  been  so  llljerally  sup- 
ported by  our  state  legislature,  and  probably  would 
have  been  discontmued  several  years  ago.  The  im- 
portant thing  in  a  stale  survey  Is  to  do  the  best  we 
can.     If  we  attempt  too  much,  we  fail  in  all. 

In  regard  to  the  discordant  scales  and  magnetic 
meridian,  I  would  say:  1°.  That  the  publication  com- 
mittee of  the  board  of  commissioner*  has  never  before 
authorized  the  printing  of  penrral  mnpt  on  a  scale 
larger  than  1000'==  1 ".  This'scale  was  found  quite  too 
small  for  the  anthracite-mine  sheets,  and  it  was  only 
after  the  most  careful  consideration  on  the  jart  of  the 
committee  that  a  scale  of  SiX)  —  1"  was  adopted  for 
the  mine  sheets.  The  smaller  scale  was  unfortunately 
ailhered  to  for  the  topographical  sheets,  on  account 
of  the  cost  of  publication.  2".  In  the  Panther  Creek 
busin,  the  raagnetii:  meridian  of  l:sil9  is  always  u»ed 
in  all  surveys;  and  the  block-lines  referred  to  this 
meridian  on  the  atlas  sheets  have  been  similarly 
placed  on  all  the  large  working  mine  maps.  In  this 
form  the  sheets  are  of  much  greater  practical  value 
for  ready  reference.  Had  the  publication  of  this 
atlas  been  delayed  until  the  completion  of  the  astro- 
nomical determinations  of  the  survey  in  this  locality, 
we  should  probably  not  have  obtained  an  additional 
appropriation  to  continue  the  survey,  which  we  now 
feel  assured  of  receiving. 

Chablbs  a.  Asqdcb.xkk, 

GeoliiyUU  in  e/<an/«. 
I'blladctpbia,  Aprtl  31, 1N3. 

Crayfiah. 

In  August,  1882,  while  in  Falrmount  Park,  Phila- 
delphia,! found  a  crayfish  in  a  brook  emptying  into 
the  Wissahlckon  Creek.  It  had  Its  under  parts  cov- 
ered with  young  crayfish  about  one-eighth  of  an  inch 
long. 

Professor  Huxley  says  that  the  English  species,  As- 
tacus  duviatilis,  lays  eggs  in  May  and  .lune,  and  the 
young  leave  the  female  in  a  few  days;  but  the  yi>ung 
staid  ten  days  with  the  female  after  I  found  them. 
There  seems  to  be  a  difference  in  their  habits  in  this 
respect.  Last  Prid.iy,  April  0,  I  found  a  female  cmy- 
flsli  with  young  ones  clinging  to  it,  which  I  caught; 
and  a  friend  now  has  it  in  a  tank.  Do  crayfish  lay 
eggs  both  early  in  the  spring  and  late  in  the  summer? 
IticiiARn  M.  Abbott. 

Tronlon.  N.J. 

[The  writer  of  the  above  is  eleven  years  of  age.  — 
Ed.) 

Marlcing  geodetic  etatiODB. 

The  writer  of  the  article  in  Sciesck  of  April  l;J, 
183-3,  p.  2(H),  In  referring  to  the  method  of  marking 
the  geodetic  stations  in  the  N.  Y.  state  survey,  makes 
the  statement  that  the  IT.  S.  coast  survey  stations  are 
indicated  '  by  no  surface-mark  whatever,'  trusting 
entirely  to  the  underground-mark  for  the  preserva- 
tion of  the  station.  The  writer  has,  doubtless,  been 
misled  by  visiting  a  station  from  which  the  surface- 
marks  have  been  removed  by  curious  tir  malicious 
persons.     In  the  coast  survey  the  greatest  stress  Is 
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laid  apoa  tlie  importance  of  carefully  marking  sta- 
tions; and  the  detailed  Instrurtious  in  regard  to  the 
subject  occupy  two  ijiurto  pages  In  the  manual  'On 
the  field-work  of  trianKiilation,'  isiiied  by  the  survey. 
The  most  common  method  used  is  the  one  which 
has  been  copied  by  the  K.  Y.  state  survey.  Other 
methods,  howover,  are  us«d  in  special  cases.  For 
recovering  a  station,  the  main  dependence  is  upon 
the  surfiice-marks,  and  the  underground-marks  are 
used  mily  for  prot<?ctiou  in  case  of  the  destruction  of 
tlie  others  by  accident  or  design. 

H.  W.  Blair, 
AiiAitant  Cnant  and  geodetic  surveu. 

WuhtllgtOD,  II.  C, 

April  'Z!,  IMS. 

Freezing  of  liquids  io  living  vegetable  tiasue. 
The  conclusions  of  Mr.  Mcelmn  in  relation  to  tlie 
abovi*  topic  (Science,  p.  22H)  seem  to  me  scarcely 
warranted  l>y  the  best  authenticated  facts  in  vegeta- 
ble physiology.  Experimental  investigations  and  re- 
searches, undertaken  many  years  ago,  led  me  to  the 
following  deductions:'  — 

1.  That  the  sap  of  many  living  plants  can  be  frozen 
1^  the  application  of  a  degree  of  cold  not  much  below 
tnnt  reiiiiirod  to  freeze  it  when  removed  from  the 
plant;  ami  tliat  in  very  rold  climates  the  sap  of  all 
perennial  plants  must  be  frozen  in  all  parts  during 
the  winter  mouths. 

2.  Thai  tlie  congelation  of  the  juices  of  living  vege- 
tables doe?  not,  as  many  phyloioglsts  have  imagined, 
necessarily  and  Incvitalily  result  in  the  death  of  the 
whole  plant,  or  of  the  part  in  which  it  takes  place, 
but,  on  the  contrary,  that  fre<|uently  no  injurious 
consequences  follow.  Consequently  it  is  unwarranta- 
ble to  atsuine  that  a  plant  which  is  not  killed  by 
severe  cold  never  was  frozen:  and  therefore  It  is  un- 
nece-ssary  to  Invoke  the  aid  of  a  '  vital  power '  to 
enkble  plants  to  survive  the  influence  of  cold  suf- 
ficiently intense  to  freeze  their  juices  when  removed 
from  lh>'  living  plant. 

3.  That  the  buratiiig  of  tlie  trunks  of  trees  in  high 
latitudes  is  not  due  to  the  expansion  which  the  sap 
undergoes  in  process  of  congelation,  but  to  the  un- 
equal contraction  which  takes  place  in  the  trunk 
(usually  after  the  complete  congelation  of  its  juices) 
in  consequence  of  a  sudden  depression  of  tempera- 
ture. In  short,  that  the  rupture  of  the  trunk  in  such 
cases  is  due  to  the  same  cause  as  the  rents  in  the  frozen 
ground,  and  the  crack*  in  large  sheets  of  thick  ice, 
which  occur  in  high  l.ttitudes  when  there  is  sudden 
accession  of  cold.  This  view  is  fortified  by  the  fact 
that  the  coeSScient  of  contraction  (or  expansion)  of 
Ice  is  greater  than  that  of  any  other  solid  iiody  hith- 
erto examined,  with  the  exception  of  hardened  caout- 
chouc, or  ebonite.  John  I>eCu>'tb. 

Berkolf)-,  C»l.,  April  17,  ISSIl. 

Son's  radiation  and  geological  climate. 
In  his  review  of  Whitney's  clim.itic  changes.  Mr. 
Gilbert  says,  "Ills  [Whitney's]  hypothesis  that  Die 
intensity  of  solar  radiation  Is  gradually  lessening,  by 
reason  of  the  dissipation  of  solar  ••nergy,  .  .  .  will  be 
admitted  by  most  students."  Mr.  Whitney  and  his 
reviewer  tM  into  the  very  natural  error,  that  a  loss 
of  he;it,  and,  of  course,  of  energy,  is  nri^insarllj/  ac- 
companied by  a  fall  in  temperature,  raradoxieal  as 
It  may  appear,  a  loss  of  both  heat  ami  energy  may 

*  Knr  the  vxpualUon  of  tUv  bi4«l*  u(  tlifau  iluilttctlottii,  tlio  rttiulur 
)•  rrfrrr»«.1  to  thr  mcmnlr  r<f  thi«  wrltrr,  --ntMli.,I  *M IbMcrvKtIon* 
on  <''      '  -'■■  wliltfh  euublo 

•UI1-  culd."  —  (Froc. 
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protluce  a  rise  in  the  temperature  of  the  body  that 
loses  them.  If  it  be  true  that  the  sun  is,  as  is  now 
thought  by  many  eminent  scientists,  a  globe  of  gas- 
eous matter,  theii,  under  the  long  process  of  giving 
off  heat,  it  has  actually  been  growing  hotter,  and  the 
Intensity  of  its  heat  on  tlie  earth's  surface  to-day  la 
greater  than  it  was  in  the  early  geological  epochs. 

The  world  Is  indebted  for  this  curious  fact  to 
Mr.  J.  Homer  Lane.'  I  quote  from  Newcomb's  As- 
tronomy, p.  .508:  "The  jirlnciple  In  question  may  be 
readily  shown  In  the  following  way:  if  a  globular, 

faseous  mass  is  condensed  to  one-half  its  primitive 
iameter,  the  central  attraction  upon  any  part  of  its 
mass  will  be  increaseil  fourfold,  while  the  surface 
upon  which  this  attraction  is  exercised  will  be  re- 
duced to  one-fourth.  Hence  the  pressure  per  unit 
of  surface  will  bo  increased  sixteen  times,  while  the 
density  will  be  increased  only  eight  times.  Hence, 
if  tile  elastic  and  gravitating  forces  were  in  equi- 
librium in  the  primitive  pontlition  of  the  mass,  its 
temperature  must  be  doubled  in  order  that  they  may 
stilt  be  in  equilibrium  after  the  diameter  is  reduced 
one-half." 

Admitting,  then,  the  gaseous  condition  of  the  sun, 
as,  under  our  present  knowledge,  we  seem  compelled 
to  do,  we  must  alr^o  admit  that  tlie  intensity  of  the 
sun's  radiation  of  heat  has  been  slowly  increasing 
through  the  ages,  and  to-day  is  greater  than  at  any 
previous  lime.  "The  increase  may  have  been  small; 
but,  so  far  as  there  has  been  any  change,  it  has  been 
In  the  direction  of  an  Increase,  and  hence  cannot 
explain  the  undoubted  decrease  in  the  gi'iieral  tem- 
perature of  the  earth's  atmosphere  indicated  by  the 
paloontological  record,  C.  U.  Wahki.no. 

Distribution  of  public  documents. 

Few  outside  of  the  ranks  of  professional  politi- 
cians will  disagree  with  the  report  of  tlie  committee 
of  Congress  on  the  printing  and  distribution  of  pub- 
lic documents,  or  with  the  tenor  of  the  editorial  re- 
marks on  the  subject  in  Xo.  «  of  Science.  But  it  la 
to  be  feared  that  it  will  be  as  difficult  to  induce  the 
average  cougres-sman  to  ilispense  with  the.se  lubri- 
cants of  the  political  machine  as  with  the  senseless 
distribution,  through  the  department  of  agriculture, 
of  seeils  that  ran  as  well  be  bought  at  any  country 
store.  If  any  means  can  be  devised  by  which  the 
•costly  and  beautifully  illustrated  volumes'  shall 
reach  those  for  whose  information  they  were  written, 
instead  of  serving  to  adorn  tlie  nurseries  of  influen- 
tial ward  strikers  and  campaign  committee  men,  it 
will  redound  greatly  to  the  benefit  of  scienliBc  knowl- 
edge and  progress;  for  at  present  it  is  mainly  through 
the  medium  of  se<:ond-hand  book-stands  thai  those 
interested  can  occasionally  get  the  professional  works 
of  which  their  political  insignificance  did  not  render 
them  worthy  recipients. 

There  is  one  notable  exception,  however,  to  this 
extravagance  and  misdirection  of  precious  docu- 
ments, the  result  of  one  of  those  spasms  of  virtue 
mentioned  in  the  editorial.  I  refer  to  the  law  con- 
cerning the  distribution  of  the  publications  of  the 
geological  survey,  to  which  director  Powell  has  called 
attention  in  a  circular  issued  some  time  ago.  Accord- 
ing to  the  terms  of  this  law,  these  documents,  except- 
ing the  general  report,  can  be  obtained  only  by  pur- 
Chase  or  exchange;  that  Is,  the  scientific  workers  of 
the  country  may  at  first  get  what  may  be  deemed  the 
equivalent  of  their  own  publications,  or,  possibly,  of 
rare  works  in  their  possession.  But  when  this  re- 
source Is  exhausted,  the  only  method  open  to  them, 
for  obtaining  what  in  many  cases  is  the  sequel  of 
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their  own  work  in  the  stAtes,  is  to  purchase  the 
memoirs  out  of  their  abundnot  professorial  incomes. 
What  that  means  when  it  coraes  to  the  illustmted 
memoirs  and  iitiases,  most  needed  liy  the  acluai 
worlcer,  is  too  oltvlous  to  need  discussion.  They  will 
simply  have  to  be  done  without  by  those  not  within 
reach  of  a  large  public  library. 

Heretofore,  a  certain  number  of  copies  of  such 
publications,  outside  of  those  placiKl  at  the  disposal 
of  congressmen,  were  distributed  Rnilultousiy  to 
those  known  to  lie  activrly  interested  in  the  subjccl, 
by  the  authors,  or  heads  of  surveys,  who  knew  exact' 
ly  whom  to  re.ich  among  their  scientific  co-workers; 
and  the  stimulus  thus  given  lo  research  and  scien- 
tific inl«rcour!'e  was  very  great.  All  this  la  now 
effectually  enibarEioed :  the  very  men  whom  these 
documents  should  reach  are  cut  off  fron\  them  by 
this  penny-wise  and  jiound-foolish  lesislntion. 

If  it  bu  true  tluit  the  United  States  cannot  aflord 
to  continue  the  expenditure  involved  in  the  irratultous 
distribution  of  such  costly  pul>Ilcations,  even  for  the 
encourajtemont  of  scientiHc  research,  It  would  be  far 
better  that  their  cost  should  be  reiluced  from  the 
raaiinificent  quartos  and  royal  folio  atlases  to  such 
material  and  dimensions  as  can  be  afforded  consis- 
tently with  a  judicious  gratuitoius  distribution.  In- 
trusted, for  example,  to  the  judsmenl  and  discretion 
of  the  director,  the  Smithsonian  iusiilntlon,  and  the 
National  academy,  severally  or  jointly.  The  scien- 
tific pui)lications  would  then  be  quite  sure  not  to  be 
wasted,  .ind  yet  would  with  equal  certainty  reach 
those  wliose  active  interest  in  the  progress  of  science 
should  entitle  iliem  to  their  possession.  This  is  the 
more  needful,  since  the  extension  of  the  national 
survey  into  the  states  will,  for  the  lime  being,  un- 
doubtedly render  state  surveys  less  niunerous,  aiul 
more  scantilv  endowed  for  scientific  work;  so  that 
the  publications  of  the  national  survey  will  be  the 
chief  source  of  information  hereafter.  It  does  seem 
that  what  the  states  could  afford  to  do  gratuitously 
for  their  own  citizens  could  be  afforded  by  the 
national  government,  now  that  this  kind  of  work 
has  practically  passed  into  its  hands. 

E.  W.  nif.OABD, 
Berkeley,  C*l.,  April  1»,  1883, 


THE     AORICULTUHAL      EXPERfMENT- 
STATION  OF  CONNECTICUT. 

Annual  report  of  the  Conneclicut  agricullurat  expert- 
ment-fiation  for  188S.  New  Haven,  State,  1883. 
114  p.     8°. 

The  major  portioo  of  this  report  is,  as 
usunl,  occupied  wilbi  analyses  and  valuations 
of  cointnercial  fertilizers,  and  divers  other  fcr- 
tiJi/.ino;  materials,  and  though  valuable  in  its 
way,  niid  in  accordance  with  the  design  of  the 
[kUoD,  contains  little  of  general  scientific  in- 
rest.  The  review  of  the  fertilizer-market 
for  the  past  year,  on  pp.  ijG-CO,  must  prove 
of  considerable  aid  in  the  valuation  of  fertil- 
izers, and  will  doubtless  attract  the  attention  of 
both  mauufitcturcis  ond  consumers. 

Among  the  fodder  an.ilyscs  are  two  of  dupli- 
^catc  samples  of  field-i'orn  and  of  fodder-corn, 
elected  with  esijecial  care,  and  also  of  ensilage 
'from  the  same  material.     These  analyses  dis- 


olose<l  the  interesting  fact,  that  the  duplicate 
samples  of  the  same  material  ditfered  more  in 
some  cases  than  did  the  ensilage  and  the  fresh 
substance.  These  results  illustrate  the  great 
difficulties  that  stand  in  the  way  of  preparing 
a  fair  sample  of  such  a  bulky  plant  as  maize, 
and  throw  considerable  doubt  on  the  accuracy 
of  some  of  the  recently  published  results  re- 
garding the  changes  which  maize  undergoes  in 
the  silo. 

The  most  generally  interesting  portion  of 
the  rcpoit  is  the  paix'r  on  ,  Milk.'  by  Dr.  E. 
11.  Jenkins,  which  includes  the  results  of  sev- 
eral analyses  of  the  milk  of  single  (iiiernsey 
cows,  and  of  over  two  hundre<l  partial  analyses 
of  the  mixed  milk  of  herds.  Those  rosulta 
afford  valuable  data  in  regard  to  the  variations 
which  may  occiu"  in  commercial  milk,  and  the 
possibility  of  establishing  b}'  law  a  standard 
of  purity  for  milk.  In  regard  to  the  variations 
in  the  milk-solids,  "an  inspection  of  all  the 
results  .  .  .  leads  to  the  conclusion,  that,  in 
pure  herd-milk,  the  solids  may  in  some  cases, 
and  at  certain  seasons,  sink  .-ia  low  as  10  or 
10. .5  per  cent,  and  the  fat  to  iA)  per  cent ;  and 
that  very  frequently  (in  2S  per  cent  of  the 
samples  examined  at  this  station)  the  solids 
are  less  than  12  per  cent." 

In  one  case  the  total  solids  amounted  to 
only  9.70  per  cent,  though  it  was  not  certain 
that  the  milk  was  unadulterated,  and,  in  aix 
cases  out  of  two  hundred  and  seven,  to  less 
than  10.5  per  cent.  Dr.  Jenkins  comes  to  the 
following  conclusions  regarding  the  standaixl 
of  purity  for  milk  :  — 

"  As  evidence  of  watering,  simply,  specific 
gravity  furnishes  by  far  the  most  »!itisfact<>ry 
test;  and,  if  1.029  is  adopted  as  a  minimum, 
no  pure  milk  will  be  condemned.  lu  some 
cases  moderately  watered  milk  may  escape 
detection. 

"  If  we  will  establish  a  minimum  limit  for 
the  percentage  of  solids  and  fat  which  shall 
in  no  case  condemn  pure  milk  in  any  locality, 
we  shall  have  to  make  it  alisiinlly  low,  and 
thus  offer  a  premium  on  watering  milk  of  gtxKi 
quality." 

While  evidently  doubting  the  practicability 
of  establishing  a  general  standard  of  pnrlty 
for  milk.  Dr.  Jenkins  thinks  it  possible  to  es- 
tablish by  mutual  consent  local  standards  for 
limited  districts,  where  the  pasturage  and  other 
conditions  are  tolerably  uniform.  Where  this 
is  done  he  would  not  have  the  (]ucsiion  of  the 
purity  of  the  milk  raised  at  all.  but  would  sim- 
ply condemn  all  which  falls  below  the  standard 
as  too  poor  to  use.  Both  suggestions  seem 
worthy  of  general  consideration. 
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FOSSIL  BOTANY. 

Court  de  bolaniqut  fiutile  fait  au  Muteum  d'histoire 
naturtlle.  Par  M.  B.  Rknault.  2tme  annde. 
Paris,  Mwuon,  1881.     194  p.,  24  pi.     8°. 

la  the  liret  voldnie  of  this  remarkable  work, 
which  was  rcviewcil  in  tliia  country  a  yenr 
since  {Froc.  Amer.  phil.  soc),  the  .iiithor  Una 
exchisively  considered  the  Diploxylcne,  and 
given  the  history  of  eiich  of  the  families  of 
that  class,  — the  C'yendeno,  Zamine,  Cye.'idox- 
yleae,  Cordnitcae,  Paroxyleae.  and  .Sigillariae. 
As  the  question  of  the  relation  of  the  Parox- 
yleae and  Sigillariae  is  of  the  greatest  inrpor- 
tanoo  for  the  history  of  the  evolution  of  plants, 
it  has  been  considered  again  in  thii*  year's 
course,  though,  in  the  preceding,  the  structure 
of  the  Sigillariae  had  been  already  examined. 
The  autlior  therefore  proposes  to  study  the  most 
higlily  organized  vascular  cryptogams,  and  to 
search  by  studying  the  anaton)y  of  the  sterns, 
the  branches,  and  the  roots,  if,  as  has  been  as- 
serted, auv  of  iliom.  at  a  certain  point  of  their 
existence,  take  on  the  phenogamic  character  so 
distinctly  that  a  separation  of  these  two  great 
divisions  becomes  impossible. 

The  essential  characters  of  the  vascular  cryp- 
togams to  be  examined  are  presented  in  a 
table.  They  arc  divisible  into  two  prominent 
groups:  1*.  The  Lycopodiaceac  and  the  lOiizo- 
carpeae._  which  are  heterosiwres.  though  sonic 
J-ycopodiaceae  are  both  heterosiwres  atid  iso- 
^pores ;  i".  The  t)phioglosscae,  the  Equise- 
cae,  and  the  ferns,  which  are  isosiwres. 
ie  first  group  of  the  Lycoixtdiaceae  is  that 
of  the  Lepidodendreae.  bcgiuuing  in  the  first 
chapter  with  the  geuera  Psilophiton  and  Lepi- 
dodendron.  Chapter  '2  examines  in  detail  the 
anatomical  structure  of  three  typos  of  Lcpi- 
doilcudi-on ;  viz.,  L.  Khodumnense,  L.  Har- 
courti,  and  L.  Justieri.  Chapter  3  relates  to 
the  anatomy  of  the  fructification  of  Leindo- 
dendron  or  to  the  Leiiidostrobi.  Chapter  4 
gives  a  brief  examination  of  the  characters  of 
the  other  genera  referred  to  the  Lycoi)odiaceae. 
Chapter  .i  compares  the  distinctive  ch.iracters 
of  Sigillaria  and  Lepidodendron.  the  differ- 
ences, after  discussion,  being  set  forth  in  a 
comparative  table;  the  Sigillariae  being  recog- 
nizcfl  as  related  to  the  phenogamous  plants, 
ftiicl  the  Lepidodendreae  to  the  Lyco|K>diaceae. 

To  the  Khizocarpeae  belong,  at  the  present 
epoch,  the  genera  I'ilularia,  Marsilia,  Salvinia. 
and  AzoUa.  Of  these,  no  remains  have  been 
found  in  the  carboniferous  ;  but  species  of  the 
genera  Sagenaria  and  Sphenophylliim  seem  to 
be  related  to  Uiis  family.  The  history  of  the 
genus  Sphenophj-Uum,  as   heretofore   known. 


and  the  description  of  the  species,  arc  ghren 

in  chapter  6.  Tlie  anatomical  structure  of 
Sphenophyllum  is  discussed  in  chapter  7  ;  the 
woody  axis  is  always  full,  not  hollow,  and 
inflated  at  the  articulations  only  when  a  branch 
is  formed  ;  the  stems,  the  leaves,  the  bark,  the 
roots,  the  fructification,  are  treated. 

With  chapter  8  begins  the  treatment  of  the 
crjptogamous  isospores,  which  may  bo  sum- 
marized as  follows:  Eqnisetaceae.  —  The  liv- 
ing plants  of  this  family  have  only  one  kind  of 
spores;  examination  of  the  stems  and  other 
organs.  Astcrophyllites,  —  Tiges,  branches, 
and  principal  species  describefl ;  two  forms  of 
fructification  described  (Wolkmannia  and  Ma- 
crostachya).  Chapter  '.•.  Annulariae.  —  De- 
scription of  the  ditferent  organs ;  stems, 
branches,  and  fniclification ;  and  of  the  spe- 
cies. Chapter  10.  Fructification  of  Annu- 
laria,  consideretl  with  species  of  uncertain 
relation  (Bruckmannia  and  Cingularia).  This 
chapter  ends  with  a  comparative  table  expos- 
ing the  characters  of  the  Asterophylliteac  and 
the  Annulariae.  Chapter  1 1  contains  descrip- 
tions of  the  genera  Schizoncura,  Phyllotheca, 
and  Equisetum.  Niue  species  of  Schizoneura 
and  twenty  of  Equisetum  are  described,  none 
from  the  paleozoic  forinalions.  The  genus 
Calamites  and  its  ditlerent  organs  are  described 
in  chapter  12. 

The  concluding  chapter  contains  a  table 
showing  the  ditfereut  formations  where  the 
plants  described  in  the  volume  have  been  ob- 
tained. The  true  Eqnisetaceae  do  not  appear 
lower  than  the  trias.  The  range  of  Astcro- 
phyllites, Annuhu'ta,  Calamites.  and  the  Lyco- 
podiaceae,  is  from  the  upper  Permian  to  the 
culm  or  subcarboniferous  measures ;  that  of 
Psilophitum  is  in  the  Devonian  and  upper  Si- 
lurian. The  volume  ends  with  considerations 
on  the  distribution  of  the  plants,  on  the 
climate  as  indicated  by  their  nature,  and  on 
certain  organs  which  may  be  useful  in  classifi- 
cations. It  would  be  useless  to  eulogize  this 
excellent  work,  which  is  illustrated  with  twenty- 
throe  splendid  plates.  The  above  summary 
sufficiently  shows  its  imiiortance. 


A  NEW  CALCULATION  OF  THE  ATOMIC 
WEIGHTS. 

Din  atomgeimchle  •Irr  flemenle,  aun  lien  nrii/inahahlen 
ntu  htrerhnet.  Von  Dr.  Lothau  Mkyer  und 
Dr.  Karl  Skuuert.  Leipzig,  1883,  Breitkopf 
j-«<Jr/e/.    240  p.     8«. 

Tmk  great  imjwrtance  to  chemistry  of  an 
exact  kuowle<1ge  of  the  atomic  weights  is  well 
illusirate<l  by  the  recent  activity  of  chemists  in 
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that  line  of  iuvt'stigation.  About  two  years 
ago.  Prof.  G.  F.  liecker  piiblishod  his  '  Di- 
gest '  :  a  year  Inter  my  own  •  Uocalculation ' 
appeared  ;  and  now  comes  a  third  volume  on 
the  subjeet  by  V'ofessor  Lothar  Meyer  and 
Dr.  Karl  .Scubeil  of  TUbingen. 

A  corapiirison  of  ibis  new  work  with  the 
other  two  shows,  that,  in  general  terras,  it  is 
intermediate  betwt^cu  them  in  its  char.iuter. 
Becker  collected  the  data  relative  lo  atomic 
weights,  and  brought  them  into  systematic 
shape,  but  attenipt«.'d  no  thorough  recalcula- 
tion. Jleyer  and  Scubert  classify  ami  recal- 
culate the  published  weighings,  and  make 
many  valuable  rediictinns  of  apparent  weights 
to  absolute  or  vacuum  standards  ;  but,  with  a 
few  exceptions,  they  do  not  attempt  to  combine 
the  work  of  diHerent  investigators,  and  they 
reject  the  niethcMl  of  le.ist  squares  as  inapplica- 
ble to  the  data  at  hand.  My  own  cflbrt.  was 
lo  reilucu  determinations  as  far  as  possible  to 
common  stanrlards,  to  combine  all  similar  data 
into  general  means,  and  to  compute  from  all 
the  evidi-nce  the  most  probable  values  for  the 
atomic  weights  of  the  different  elements.  In 
so  tloing,  1  applied  the  nielhod  of  least  squares, 
and  I  see  as  yet  no  reason  for  discrediting 
that  manner  of  discussion.  Each  of  the  three 
volumes  tills  a  definite  place  ;  and,  in  any  future 
revision  of  the  tii'ld,  each  will  be  found  a  use- 
ful supplement  to  the  others. 

In  general,  the  results  obtained  by  Meyer 
and  ."^eiibcrt  ditl'er  but  slightly  from  mine.  In 
comparing  the  atomic  weights  of  sL\ty-six  ele- 
ments, the  difl'crence  between  the  two  recalcu- 
lations falls  within  a  tenth  of  a  unit  in  thirty- 
seven  cases,  and  is  greater  than  a  tenth  in 
twenty-nine ;  but  among  the  latter  are  found 
most  of  the  rarer  and  less  perfectly  known 
metaU.  In  many  instances  the  differences 
are  due  to  a  trifling  fundamental  difference  in 
the  value  assigned  lo  oxygen.  The  Meyer- 
Seubert  value isO=ir).t)fi  ;"niineisO=15.9tJ33  : 
ad  this  slight  variation  in  the  third  and  fourth 
decimal  places  sometimes  is  nmlliplird  among 
the  higher  atomic  weights  to  an  aiiprcciable 
amount.  Where  the  two  recalculations  agree, 
they  serve  to  conlirm  each  other :  where  they 
differ,  they  indicate  the  imjwrtant  fields  for 
f\irther  investigation.  Most  of  the  dilTerenccs, 
however,  are  maitdy  due  to  ditferences  in  the 
manner  of  computation. 

In  some  respects  the  new  recalculation  is 
open  to  criticism.  Inasmuch  as  IMcyer  and 
Seubert  rarely  attempt  to  combine  the  available 
data,  they  are,  perforce,  com|ielled,  in  dealing 
with  each  element,  to  select  more  or  less  arbi- 
trarily the  i-esullH  of  one  investigation,  and  give 


it  preference  over  all  the  others.  This  they  lio 
without  assigning  reasons  for  their  choice ; 
and  such  a  lack  of  critical  statement  is  much  t<t 
be  regretted.  Again  :  the  arrangement  of  the 
material  is  inconvenient,  notwithstanding  the 
fact  that  there  is  a  wcU-classilied  inde.\,  both 
for  elements  and  for  authors.  For  example : 
aluminum,  instead  of  being  discussed  in  a 
division  bj-  itself,  is  treated  in  separ.ite  ratios 
on  pp.  22,  -23,  .S3.  139.  161,  and  193;  and 
a  comparison  of  the  results  of  different  in- 
vestigations is  thus  rendered  a  very  trouble- 
some matter. 

Some  omissions  are  noteworthy,  ami  seem 
ditllcuU  to  ex])lain.  Such,  for  example,  are 
Cleve's  determination  of  the  atomic  weight  of 
scandium.  .lulius  Thomson's  synthesis  of  water, 
and  Russell's  hydrogen  series  for  cobalt  and 
nickel.  Ilu.ssell's  work  on  the  oxides  of  these 
metals  is  given,  and  his  results  receive  final 
acceptance ;  but  wherein  they  are  preferable 
to  those  of  Lee  is  not  stated.  Another  curious 
set  of  omissions  occure  under  antimony.  Here 
are  cited  Professor  C'ooke's  latest  bromide 
series,  and  his  set  of  results  comparing  the 
trisulphide  with  the  chloride.  But  his  synthe- 
ses of  sulphide  from  the  metal,  and  his  valu- 
able iodide  series,  are  altogether  ignored,  while 
his  earlier  bromide  series  barely  receives  men-  . 
tion.  Finally,  nothing  is  said  concerning 
Dumas'  investigations  upon  the  occlusion  of 
oxygen  by  silver,  although  no  recalculation 
of  the  atomic  weights  can  safelv  ignore  so  im- 
portant a  factor.  F.  W.  Clarkk. 


WILDER  AND   GAGE'S   INTRODUCTION 
TO  ANATOMY. 

Anatomical  technology  as  applied  lo  the  domestic  cnl : 
an  introduction  to  human,  velerinar;/,  and  compara- 
tive anatomi/.  By  BurtG.  VViLPKR,  B.S.,  M.D., 
and  SiuoN  H.  Gage,  B  S.  New  York  and 
Chicago,  A.  S.  Barnes  If  Co.,  1882.  25  +  675  p. 
1.  8°. 

Tins  book  the  authors  state  to  have  grown 
out  of  their  needs  as  instructors  of  students 
preparing  for  practical  work  in  human,  veteri- 
nary, or  comi)arative  anatomy.  To  students 
of  the  first  and  second  of  the  above  classes 
there  is  no  doubt  it  will  prove  extremely  use- 
ful. It  is  probably  correct  to  say,  that,  al- 
though containing  a  good  deal  of  irrelevant 
matter,  and  blemished  by  the  unnecessarily 
extensive  employment  of  a  novel  terminology, 
it  contains  by  far  the  best  set  of  directions 
for  the  dissection  of  a  mammal  below  man  in 
the  scale,  ever  published  for  the  use  of  that 
large  class  who  prefer  or  are  compelled  to  enter 
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oti  piofi'ssional  study  without  any  tliorougli 
preliminary  training.  The  bodii's  of  horses 
or  oxen  are  largt?  ami  costly  for  I'lemontary 
work,  and.  owing  cliit-fly  to  defective  legisla- 
tion, in  many  states  anatoinieal  material  is  apt 
to  be  scaree  in  inedicnl  seliools.  Hence,  for 
ninny  years,  good  directions  for  the  anatomical 
stud}'  of  some  easily  obtainable  nianimal  of 
convenient  size  have  been  a  desideratum. 
The  lad  who  has  properly  dissected  a  cat 
knows  already  a  gijod  deal  of  human  or  eqniiie 
anatoin}-.  He  has  not  to  learn,  in  his  so  often 
disgracefully  brief  medical  course,  how  to  use 
hia  scalpel ;  he  knows  what  a  humerus  and  a 
cerebral  hemisphere  are ;  iliac  artery  and 
median  nerve  are  not  strange  and  unmeaning 
names  to  him.  In  consequence,  he  can  from 
the  first  profitably  confine  himself  niainly  t<> 
those  8[iccial  (loinis  in  human,  erjuine,  or 
bovine  anatomy,  which  have  direct  bearing  on 
the  future  practice  of  his  profession. 

For  those  who  intend  to  study  comparntive 
anatomy,  or  who  have  a  year  or  two  to  devote 
to  preparatory  seientilic  studies  In-fore  entering 
a  medical  school,  we  cannot  agree  with  the 
authors  that  the  eat  is  a  good  animal  to  begin 
with.  By  those  students  who  desire  some  sci- 
entitic  anatomical  knowledge,  and  have  time 
and  opportunity  to  acquire  it,  so  high  a  type 
as  the  mammalian  ought  only  to  be  taken  up 
after  thorough  study  of  several  lower  and  sim- 
pler forms.  It  is  in  connection  with  this  fact 
that  wc  think  it  unfortunate  that  the  authors 
have  made  such  unsparing  use  of  new  names. 
To  the  seientilic  student  a  sim])le  and  uniform 
terminology,  applicable,  to  all  vertebrates  with- 
out confusion,  is  worth  the  trouble  of  learning. 
llut  the  great  majority  of  those  who  will  find 
this  book  useful  will  be  lads  desiring  to  ac- 
quire some  knowledge  of  anatomical  technique 
and  i^luMseology  as  an  aid  to  future  profession- 
al, specialized,  non-scientific  study  of  the  body 
of  man  or  of  certain  domestic  animals.  It 
would  surely  be  better  for  this  purpose  that 
(to  take  an  example)  students  should  leiirn  to 
know,  read,  and  speak  of  the  cavities  in  the 
encephah>n  as  the  ventricles  of  the  brain,  the 
name  uniler  which  the\  will  find  them  in  their 
professional  text-books,  rather  than  Ix-  tjiught 
to  call  them  procoeUa,  diacoelia.  epicoelia.  and 
so  forth.  So  far  as  the  employment  in  the 
laboratory  of  the  book  itself  is  concerned,  we 
must  aiid,  however,  that  the  nomenclature 
and  terminology  employed  have  proved  much 
smaller  obstacles  to  its  usefulness  than  we  ex- 
pected. When  wo  first  got  hold  of  it,  and 
read  such  directions  as  ■  dorsiduct  the  tail,' 
and  such   statements   as  '  the  cranium   is  the 


caudal  part  of  the  skull.'  we  feared  that  the 
class  on  whom  we  proposed  to  try  it  would 
have  a  bad  time.  The  men  did  grumble  a 
little  at  first,  but  very  quickh"  got  to  interpret 
easily  all  the  new  adjectives  used  in  the  text, 
and  even  to  like  them  as  facilitating  brevity  of 
description.  This  experimental  evidence  of 
the  value  of  the  nomenclature  adopted  may 
outweigh  the  apparent  disadvant.ige  of  teach- 
ing students  to  call  things  by  names  which  they 
will  rarely  if  ever  afterwanls  hear  applied  to 
them. 

The  firet  eighty-six  pages  of  the  book  are 
occupied  with  intro<luetorv  remarks  im  anatom- 
ical technology,  and  things  in  general.  Many 
of  thera  will  be  of  great  value  to  students  who 
have  to  work  without  the  supervision  of  a 
te.icher ;  and  idso  make  the  book  a  good  one 
to  put  in  the  hands  of  a  laboratory  servant.  It 
is  very  convenient  to  have  directions  for  pre- 
paring injections  and  preservative  liquids,  for 
keeping  the  animals  in  good  health,  for  an- 
aesthetizing or  killing  them,  and  for  clean- 
ing and  sharpening  instriitnents,  collected  and 
printed  as  we  here  find  them.  There  is,  how- 
ever, in  these  useful  introductory  pages,  a 
considerable  amount  of  superfluous  matter. 
It  may  be  necessar}-,  though  we  doubt  it.  to 
inform  the  reader  what  is  a  fair  price  for  a 
good  scalpel  or  from  what  firms  in  the  United 
States  he  may  buy  a  suitable  pair  of  scales ; 
but  an  acf'ount  of  the  metric  system  and  metric 
bureau,  and  of  good  methods  of  exciting  inter- 
est in  metric  measurements,  is  out  of  place  in 
a  dissector's  handbook  :  a  table  of  comparison 
of  the  ordinary  and  the  metric  weights  and 
measures  is  quite  enough.  A  discussion  of 
the  rules  of  simple  arithmetic  would  have  been 
as  suitable,  as  an  appendix  to  the  formid."U3  for 
interconverting  the  Centigrade  and  Fahrenheit 
thermometric  scales,  as  is  the  account  given 
of  the  metric  system.  Similarly,  most  of  the 
'  Rules  and  aphorisms  of  general  application  ' 
are  about  as  much  in  place  in  an  an.itomical 
text-book  as  would  be  the  sermon  on  the 
mount :  they  are  admirable  of  their  kind,  but 
one  is  puzzled  to  know  what  they  are  doing 
in  this  gallery. 

The  book,  however,  is,  in  spite  of  some 
oddities,  nn  honest  piece  of  work,  and  will 
have  pennanent  valne  :  it  is  a  real  contribu- 
tion to  our  knowledge  of  cat  anatomy.  Though 
many  of  its  novelties  in  nomenclature  are  we 
believe  unnecessary,  and  subjects  are  dis- 
cussed which  have  no  pertinence  to  the  matter 
in  hand,  yet  it  will  most  undoubtedly  prove 
of  great  use  to  a  large  class  of  students,  and, 
we  will  add,  to  all  teachers  of  vertebrate  anat- 
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omy.  We  only  wish  the  publisher  had  done 
as  well  .IS  the  authors.  The  illustrations  are 
numerous,  and  probably  sufficient  to  fuini  the 
end  of  helping  the  aludent  in  his  work  ;  but, 
from  an  artistic  point  of  view,  thej'  are,  with 
rare  exceptions,  simply  atrocious. 


MINOR  BOOK  NOTICES. 

GuemieM  at  purpose  in  nature,  wUh  expecial  reference 
to  planlf.  By  W.  I'owELL  James,  M.A.  Lon- 
don. 1883.     192  p.     12°. 

This  is  a  little  book  of  ten  chapters,  which 
has  just  reached  us,  and  which  we  would  notice 
with  a  word  or  two  in  addition  to  an  announce- 
ment of  its  title.  The  author,  we  fancy,  is  a 
clergyman  and  merely  an  amateur  naturalist. 
However  that  may  be,  his  guesse.i  arc  shrewd, 
and  the  way  of  putting  them  is  taking.  Con- 
sidering the  great  number  and  variety  of  the 
facts  he  has  collected,  —  the  greater  part  from 
books, — he  has  fallen  into  few  mistakes;  so 
that  the  volume  has  more  scientific  value  than 
is  usual  in  such  treatises. 

An  outline  of  qualitative  analysis  for  herjinnert.  By 
John  T.  Stoddard,  Pn.D  ,  professor  of  chem- 
istry in  Sraitli  college.  Northampton,  Gazette 
printing  compani/,  laSi.     4  +  54  p.     16°. 

The  general  plan  of  this  work  will  doubtless 


be  recognized  as  one  which  gives  the  best  re- 
sults in  teaching  qualitative  analysis.  To  a 
certain  extent  it  is  faulty  in  detail,  both  as 
regards  convenience  of  arrangement  and  the 
selection  of  methods.  Although  this  criticism 
applies  more  especiall^y  to  the  course  of  basic 
unalj'sis,  if  atl vantage  were  taken  of  differences 
in  solubility  of  certain  barium,  calcium,  and 
silver  salts  of  the  acids,  it  would  save  tlie 
student  much  time  and  l.ibor  in  general  analy- 
sis. An  appeuded  list  of  the  names  and  sym- 
bols of  the  more  common  reagents  will  be 
found  useful. 

A  thurt  course  on  quanlilaliee  analysi*.  By  JoBN 
Howard  Appletox,  A.M.,  Brown  imiverai^. 
Philadelphia,  Cowperthwait  J-  Co.,  1881.  183  p., 
ouU-     12°. 

The  course  of  analj'sis  presented  in  tbla 
work  consists,  with  few  exceptions,  of  a  judi- 
cious selection  of  methods  and  determinations. 
The  descriptions  of  processes  and  apparatus 
will  undoubtedly  be  of  much  sen-ice  in  the 
laboratory,  although  considerable  descriptive 
chemistry  is  introduced  with  which  the  student 
is  supposed  to  be  familiar  before  undertaking 
quantitative  analysis.  An  exception  will  proba- 
bly be  taken  to  the  completeness  of  the  notes 
and  explanations,  which  leave  little  opportunity 
for  thought  or  study  on  the  part  of  the  student. 
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MATHEMATICS. 

Alignment  curves  on  the  ellipsoid.  —  Mr.  C.  n. 

Kumniell  ilescribcg  several  curves  that  represent  the 
straiglit  line,  all  of  whicli,  on  the  sphere,  reduce  to 
the  great  circle.  The  vertical  section  Is  Imced  b;  the 
surveyor  at  one  end,  who  Oxes  points  in  range  wiUi 
the  other  end.  The  proorthode  (irpo.  iptfof,  iJof )  results, 
ff  the  alignment  at  each  point  is  determined  at  a 
point  previously  tlxed,  the  distance  between  the  two 
being  inlinite<-imal.  It  is  followed  in  chaining,  or 
more  roughly  by  the  pedestrian  in  moving  toward  an 
object.  In  these  two  curves  no  back-siiiht  is  taken ; 
they  are  differently  related  to  the  two  ends,  and  do 
not  return  upon  themselves.  The  dlorlhode  (Jiu)  is 
the  locus  of  all  points  at  which  the  vertical  plane 
tlirough  one  terminal  point  also  includes  the  other. 
It  is  used  in  l.iying  out  primary  b.tse-lines,  the  points 
of  which  are  determined  by  making  fore-sights  and 
backsights  differ  always  by  180°.  This  curve  has 
been  confounded  with  the  preceding  by  Ur.  Hremiker 
(Slndien  iiher  hiihcre  ijeoilh^c,  l.S(l!))  and  others;  but 
the  proorthode  is  everywhere  tangent  to  the  vertical 
plane  passing  through  one  terminal  point,  while  the 
diorthode,  except  at  the  ends,  is  not.  The  curve  of 
'bortest  distance  between  two  points,  often  called 
lie  '  geodetic  line,'  would  more  properly  be  called  the 
'  1>rachi»lhode  (|3pu.t"oroc).  These  names  were  sug- 
gested by  Mr.  VV.  R.  Gall  of  Norfolk,  Va. 

Mr.  Kummell  shows  the  diorthode  to  be  the  inter- 


section of  the  ellipsoid  with  a  hypcrbolold  of  one 
sheet.  In  the  case  of  an  ellipsoid  of  revolution,  this 
Is  the  parabolic  hyperbolold.  Taking  the  three  prin- 
cipal axes,  It,  b,  c,  as  axes  of  x,  y,  and  z,  he  represents 
the  points  where  the  chord  connecting  the  two  ter- 
mini of  the  proposed  alignment  pierces  the  planes 
XV,  xz,  yz,  by  {i.,  y.,  0),  \i„  0,  z^),  and  (0,  y,,  Xm), 
resiwctively,  and  introduces  quantities,  — 


V 


1  - 


6^" 


o,"  =  1  -  • 


and  so,  by  cyclic  permutation  of  letters,  0c'  and  fia*, 
fd'  .ind  yi,';  where  the  ratio  of  each  of  his  first  set  or 
auxiliary  quantities  to  one  of  his  last  gives  one  of  the 
co-ordinates  of  position  of  tho«e  generatrices  of  the 
hyperbolold  which  are  perpcndiciilar  to  the  co-ordi- 
nate planes.    The  equation  of  the  liyperbolold  is,  — 

(x-  ^^{y  -g)  {z  -;f,). 

and  it  passes  though  the  centre  of  the  ellipsoid, 

The  diorthode  cannot  be  traced  pr.aclically,  be- 
cause of  the  curvature  of  the  earth.  Mr.  Kummell 
has  investigated  the  locus  of  all  points  through  wUIcli 
one  tangent  lino  meets  the  normals  drawn  at  the  two 
extremities,  and  finds  its  intersecting  surface  to  be  of 
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lh«  fourth  degree.  —  {PhU,  hoc.   Waalu,  math,  xect.; 

meeting  Ai>ril  'M. )  (811 

PHYSICS. 

Elootrioity. 

Testing  insulation  of  electric- light  wires. — 
Mr.  C.  J.  II.  Woodbury  described  a  compnct  jiiece  of 
appsratui,  consisting  of  a  mogneto-elactric  macliine 
ana  a  pair  of  electric  bells.  The  machine  will  pro- 
duce a  current  strong  enough  to  ring  the  bells  through 
a  resistance  of  seven  thousand  ohms.  By  connecting 
one  polo  with  the  electric-light  system,  and  the  other 
with  the  ground,  the  insulation  of  tho  system  may 
be  shown  to  be  more  or  less  than  aliout  seven  thou- 
sand ohm»,  according  as  the  bells  ring  or  not.  The 
methoti  has  been  fouu<l  useful  in  the  insi>ectlous  now 
made  in  the  interest  of  lire-insurance  companies. — 
{Frankl.  intt.,  meetin<j  April  19.)  [812 

Electrical  transmission  of  power.  —  Ur.  C.  W. 
Siemens,  in  the  coursi?  <if  an  address  at  the  In*lltu- 
tioQ  of  civil  engineers  on  March  1'),  after  describing 
the  well-known  experimental  electrical  railways  of 
the  Berlin  and  Paris  exhibitions,  stated  that  an  elec- 
trical railway  six  miles  in  length  had  just  been  com- 
pleted in  the  north  of  Ireland.  In  this  Instance  the 
two  rails,  three  feet  apart,  were  not  insulated  from  the 
ground,  but  wi-re  joined  elfrtrically  by  means  of 
copper  staples,  and  formed  the  return  circuit,  the 
current  being  conveyed  to  the  car  through  a  T  iron, 
placed  upon  short  standards,  and  insulated  by  means 
of  Insulite  caps.  For  the  present  the  power  was  pro- 
daced  by  a  steam-engine  at  Hortrush.  giving  nfbtlou 
to  a  shunt/- wound  dynamo  of  l.S.OIIO  Walls,  or  20-horse 
power.  The  worl<ing-'ipeed  of  this  line  was  restricted 
by  the  board  of  traile  to  ten  miles  an  hour,  which  was 
readily  obtained,  although  the  gradients  of  the  line 
were  decidedly  unfavorable,  including  an  incline  of 
two  miles  in  length  at  a  gradient  of  1  in  38.  It  was 
Intended  to  extend  the  line  six  miles  farther,  in  order 
to  join  another  railway  system.  The  electric  system 
of  propulsion  was.  In  the  lecturer's  opinion,  suffi- 
ciently advanced  to  assure  practical  succe>9  imdcr 
suitable  circumstances;  such  as  for  suburban  tram- 
ways, elevated  lines,  and,  above  all,  lines  through  tun- 
nels. The  lecturer,  however,  did  not  advocate  Its 
prospective  application  in  com|>eiition  with  the  loco- 
motive engine  for  main  lines  of  railway.  —  {yature, 
March  29.)    B.  u.  ii.  [813 

ENGINBBBINO. 

Stadia  reductions.  —Mr.  .\rthur  Wlnslow  pre- 
sented, and  described  the  derivation  of,  tables  for 
stadia  reductions,  which  furnish  expressions  for  hori- 
zontal distances  and  differences  of  elevation,  cor- 
responding to  100-foot  stadia  readings  for  2"  up  to 
30*,  on  the  supposition  that  the  rod  be  held  verti- 
cally, and  the  stadia  wires  be  equidistant  from  the 
centre  wire.  They  are  not  mere  reductions  of  In- 
clined distances  to  their  horizontal  and  vertical  com- 
ponents, but  embody  certain  corrections  necessary 
from  the  facts,  1°,  that  with  horizontal  sights  the 
leugth  cut  off  by  the  stadia  wires  on  the  rod  is  not 
directly  proportional  to  its  distance  from  the  centre 
of  the  instrument,  but  from  a  point  at  a  distance  in 
front  of  the  object-glass  equal  to  its  principal  focal 
leugth;  and,  2'',  that  with  inclined  sights  a  correc- 
tion has  to  be  made  for  the  oblique  view  of  the  rod. 
Both  the  distances  and  elevations  in  these  tables  are 
given  in  feet.  They  are  adapted  to  use  with  a  tele- 
scope wlio<iu  object-glass  has  any  focal  length,  and 
with  a  ro<i  which  is  so  graduated  that  the  spaces  cut 
off  on  H  by  tlie  stadia  wires  are  directly  proportional 
to  Its  distance  from  a  point  at  a  distance  in  front  of 


the  object-glass  equal  to  its  principal  focal  leugth, 
differing  in  those  respects  from  the  tables  issued  by 
the  engineer  department,  U.S.A. — {Eny.  club  PhU- 
mi.;  meeting  April  7.)  [814 

CHBMISTBY. 
{Ori/iintc.) 

Constitution  of  atropine. —  A.  Ladeuburg  proved 
that  tropine  is  a  tertiary  base,  since  it  would  not 
unite  with  more  than  one  molecule  of  ethyl  iodide, 
and  it  was  not  affected  by  nitrous  acid.  By  the  action 
of  cbiorhydropasic  acid  ujion  it.  a  tropasute  of  tropine 
was  formed;  and,  when  treated  with  dilute  hydro- 
chloric acid,  the  latter  substance  was  converted  into 
atropine,  which  separated  in  beautiful  crystals  on 
evaporating  the  solution. 

This  product  proved  to  be  identical,  in  its  chemical 
as  well  OS  iu  its  physiological  characters,  with  natural 
atropine  prepared  from  bellailouna.  A  series  of  de- 
rivatives, called  by  the  author  tmpeiiie.i,  results  from 
the  action  of  various  organic  ncids  with  hydrochloric 
acid  upon  tropine.  To  establish  the  constitution  of 
tropasic  acid,  it  was  prepared  by  the  action  of  potasslc 
cyanide  in  alcoholic  solution  upon  chloracctophenon, 
and  treating  the  product  with  baric  hydrate.  The 
resulting  ati-olactinic  (or  tropasic)  acid  was  also  made 
from  hydropasic,  and  it  was  converted  into  atropasic 
acid.  Since,  furthermore,  atropasic  was  converted 
Into  tropasic  acid,  the  formula  of  the  latter  must  be 

C.HjC  n pQ»^y  .    When  distilled  with  soda-lime, 

tropine  is  decomposed,  giving  methylamiiie  and  Iro- 
pilidine  (CtII.);  and,  when  treated  with  fuming  hy- 
drochloric acid,  a  volatile  base,  tropldine  (C.H,.t\), 
is  fonned.  By  the  .iction  of  hydriodic  acid  and  red 
phosphorus,  hydrotropine  iodide  (C,II,tN'I)  results. 
Tropine  is  thus  shown  to  contain  an  hydroxyl  group; 
and  the  above-mentioned  synthesis  of  atropine,  and 
the  formation  of  the  tropeines,  are  explained:  — 
C.Hi.NOlI  C,H„NO;C,H,0,)  C,n„NO(C,H,0,) 

■I'foplni'.  Atropine.  iiocaatruptnc. 

The  Iropelnes  are  therefore  ethers  of  tropine,  which 
Is  a  nitrogen-containing  alcohol.  When  heated  with 
bromine,  tropidinc.  is  decomposed,  with  the  formation 
of  ethylen  bromide  and  dibrompyridine  (C4H/iBrfN). 
The  author  is  at  present  engaged  upon  the  synthesis 
of  tropine  from  pyridine. — {Ann.  chcm.,  ccxvii.  74.) 
c.  F.  M.  (BIS 

Protocattannic  acid  and  anhydrides  of  the 
aromatic  ozy-acids.  —  Hugo  Schiff  states,  that, 
when  protocatechuic  acid  in  aqueous  solutionis  boiled 
with  arsenic  acid,  a  substance  is  formed,  with  the 
formula  of  diprotocatechulc,  or  protocattannic  acid 
(a  C,H,0.-H,O  =  C,.Ki„O,).  The  solution  pos- 
sesses the  general  reactions  characteristic  of  tannin; 
and  mineral  acids  reprecipitnte  protocatechuic  acid. 
When  protocatechuic  acid  m  etherial  solution  is  acted 
upon  by  phosphorous  oxychloride,  tctrnprotocateehuic 
acid  is  formed  (4  CH.iO,- 3  H-O  =  C',,H,.0, ,). 
The  solution  fluoresces,  and  its  reactions  in  general 
are  characteristic  of  tannin.  If  an  iulimatc  mixture 
of  protocatecliuic  ncid  and  dry  arsenic  acid  is  heated 
to  160°,  acatelagic  acid  correspomling  to  elaglc  is  pro- 
duced (2C:U,0,-(H,0-m,)=CnU,„0:).  — ('.'az. 
chim.  Hal.,  18S3,  90;  lieriehte  deulsch.  cliem.  r/enellncli., 
XV.  2.588.)     c.  F.  M.  [816 

Action  of  cyanogen  chloride  on  pyrrol-potas- 
sium.—  By  the  action  of  dry  gaseous  cyimngen  chlo- 
ride on  pyrrol-potassium,  Ciamician  and  Dennstedt 
find  that  the  cyanogen  molecule  is  introduoe<l,  forming 
cyanpyrrol  or  tetrolci/anamiile.  This  substance  poly- 
merizes at  the  point  of  fusion,  with  the  formation, 
probably,   of    tetrolcyanuramide  or  tetrolmelamine. 
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8(C\H,N.).  The  lailer  substance  is  not  iUlacked  by 
hydrochloric  or  nitric  acid,  nor  liy  aqueous  potassic 
hydrate.  .Sulphviric  acid  produces  a  brown  color, 
which  changes  In  biaclc  when  the  substance  dissolves. 
Boiling  alcoholic  potassic  hydrate  gives  pyrrol  and  an 
add,  probably  cyauuric.  Telrolcyanuramlde  is  analo- 
gous In  structure  to  diphenylcyanamlde,  — 

CN-  -  N  =  c.H.  <  .\      .V  =  (0.11,), 

TutroIcynnAmldo.  1  Mph<*iiylcyat)amlrlc. 

—  IGaz.  (him.  Hal.,  xxil.  102.)     c.  F.  M  [817 

MBTALLUBOY. 

Delta  metal. —  An  alloy  lias  been  i>erfected  by 
Mr.  Alexander  Dick  of  London,  which  is  composed 
of  copper,  zinc,  and  iron.  If  ordinary  wrouglit-iron 
is  introduced  into  molten  7.ino,  it  will  bo  taken  up  by 
the  zinc  to  .ibout  Ave  per  cent  of  the  quantity  of  rinc. 
This  product  is  then  added  to  copper,  or  to  copper 
and  zinc,  in  the  desired  proportions.  The  resulting 
alloy  is  salil  to  be  as  inucli  superior  to  brass  as  phos- 
phor-broti7:e  is  to  eun-metal.  It  has  great  strength 
and  toughness.  When  cast  in  sand,  its  tensile  strength 
\»lil  to  22  tons  per  square  inch.  When  d^awn  into 
wire  of  22  W.  G..  its  tensile  strength  is  02  tons  to  the 
square  inch.  —  (  h'm,  Feb.  2;i.)     B.  H.  R.  [818 

Metalliugy  of  the  Inoas.  —  At  the  meeting  of 
the  FrcTich  academy  on  Feb.  0,  M.  Boussingault  ex- 
hibited a  bronze  chi.sel  harder  than  copper,  but  not 
so  hard  as  iron,  whicli  was  composed  of  O.'i  per  cent 
copper.  4.5  per  cent  of  tin,  with  traces  of  lead  and 
silver.  This  tool  is  of  a  period  previous  to  the  con- 
quest of  the  Incas  by  .Spain. —(/rxn.  March  IB.) 
&  H.  B.  [819 

Soaking-pits.  —  At  tlie  meeting  of  the  Society  of 
engineers,  F^b.  .1,  Mr.  Church,  in  his  inaugural  ad- 
dress, referred  to  the  device  of  >[r.  .lohn  Gjers,  which 
consists  in  piacina;  ingots  of  isteel  directly  in  so-called 
Boaking-plts.  The  ingot  being  thus  surrounded  by 
hoi  walls,  the  surface-heat  Is  increased,  and  it  is 
rolled  by  its  own  initial  heat.  This  not  only  saves 
fuel,  hut  avoiils  all  danger  of  burning  in  reheating. — 
(Iron,  Feb.  H.)     n.  ».  R.  [820 

Equalizers.  —  The  Pittsburg  steel-casting  com- 
pany places  the  ingots  in  square-shaped  pita  of  fire- 
brick, six  feet  deep,  three  feet  six  inches  square  at 
the  top,  three  feet  at  the  bottom.  On  each  side  of 
the  row  of  holes  is  u  pair  of  Siemens  regenerators 
for  giw  and  air.  The  boles  are  heated  to  2,(HI0°  F., 
and  are  filled  wiih  gas  as  a  non-oxidizing  atmosphere; 
and  four  ingots,  weluhitig  about  a  ton.  are  placed  in 
each  pit.  The  ingots  being  dark  reti  or  medium  red 
outside  and  lluid  Inside,  it  is  but  a  few  minutes  before 
they  are  e(|Ualizeii  to  a  soft  yellow,  and  are  then  in 
the  best  conditiim  to  roll  to  small  billets,  or  to  flanged 
rails.  —  {Iron,  March  2.)    n.  ix.  r.  [821 

AQBICTTLTURE. 

Materials  for  manuring  moors.  —  A  paper  by 
Fleischer  describes  the  utilization  of  the  sewage  and 
garbage  of  the  cities  of  Groningen  and  part  of 
Bremen,  for  the  reclamation  and  manuring  of  the 
surrounding  moors.  The  materials  are  made  into  a 
compost,  said  to  l>e  comparatively  inoffensive,  and 
shown  by  analysis  to  have  considerable  value  as 
manure,  and  sold,  to  be  transported  by  water  to  the 
place  of  use.  The  paper  is  specially  interesting  In  its 
[  Searings  on  the  question  of  the  utilization  of  city 
towage.  —  {Lanilio.  jahrb.,  xii.  20.'i.)  H.  P.  A.  [822 
Be^rage  irrigation.  —  Gersen  discusses  at  con- 
siderable length  the  various  systems  of  sewage  irriga- 
tion, and  the  rca»ons  of  their  failures,  and  proposes 
a  new  method,  in  wliieh  the  sewage  is  distributed 


over  the  surface  to  be  irrig»te<i  in  underground  iron 
pil>ea  under  pressure,  from  whicli  it  is  distributed  by 
means  of  portable  pipes.  The  ground  may  be  flowed, 
or  the  sewage  may  be  sprinkled  upon  it  in  regulated 
quantities.  No  levelling,  and  but  little  preparation 
of  tlie  surface,  is  re<|uired,  anil  all  open  ditchoji  or 
settling-basins  are  avoided.  —  [LantUc.  jalirh.,  xii. 
227.)     H.  P.  A.'  [823 

Determination  of  available  phosphoric  acid. 

—  Oliech  and  Tollens  have  conlinufd  the  esperimenta 
by  Grupe  and  Tollens  on  the  u.ie  of  citric  acid  as  a 
reagent  for  the  determination  of  available  phosphoric 
acicl.  They  recommend  the  use  of  a  I{-per-ce.nt 
solution  of  citric  acid,  .'>  grams  of  phosphate,  and 
5O0  cc.  water,  iind  show  that  the  phosphoric  acid  in 
the  resulting  .solution  can  be  precipitated  directly 
with  molvbdic  solution.  —  {Jouru.  lamUc,  xxx.  51U.) 
H.  P.  A.  '  [824 

'  Reversion  '  of  superphosphates.  —  According 
to  Post,  the  process  of  reversl<in  takes  place  as  foP 
lows:  the  free  phosphoric  acid  acts  first  on  un- 
dissolved tricalcic  piiosphate,  foniiing  monf>calclc 
phosphate,  nnd  on  iron  ,ind  alumina,  forming  phos- 
phates soluble  in  ainmuuiiim  citrate.  I^aler  a  double 
phosphate  of  iron  and  calcium  or  aluminum  and 
calcium  la  formed,  which  Is  insoluble  in  ammo- 
nlum-<'itrate  solution.  —  [Jnum.  landw.,  xxx.  573.) 
H.  P.  A.  1835 

OEOLOOY. 

Cape  Hatteras.  —  Professor  W.  C.  Kerr's  studies 
in  North  (.uroliiia  have  led  to  some  interesting  conclu- 
sions in  regard  to  the  geologic  history  of  Ciipi;  Hat- 
teras. The  modern  cajie  Is  a  tract  of  low  iiind  which 
is,  on  one  hand,  losing  altitude  by  subsidence,  and,  on 
the  other,  gaining  it  by  accretion.  The  accretion  is 
three-fold:  first,  sediment  from  local  rivers;  second, 
vegetable  acciimulation  in  a  system  of  peat-forining 
swamps  which  occupy  the  divides  between  the 
streams:  third,  shore-drift,  brouglil  by  the  waves  and 
currents  of  the  .Vtlantic  from  the  north  and  south. 
The  shore-drift  is  derived  from  the  sediment  of  the 
Susquehanna  and  other  rivers,  and  is  deposited  in  a 
continuous  bank  of  sand,  couKtituting  the  sea-front 
of  the  cape.  The  wind  throws  it  up  in  dunes,  which 
slowly  travel  landward,  and  eventually  help  to  fill  the 
lagoon,  or  sound,  caused   by   the   subsidence. 

The  history  of  the  coast  has  not  always  been  char- 
acterized by  subsidence;  for  at  various  levels  there 
are  lines  of  shore-dunes  and  oilier  coast  feature*, 
which  could  have  altaineil  their  present  position  only 
by  an  olevalory  movement.  One  nf  the  l)est  preserved 
coast-lines  has  an  altitude  of  ie.<s  tliuii  20  feet,  and 
another,  referred  to  the  glacial  epoch,  lies  at  50i)  feet. 

When   the  ocean  stood  at  the  20-foot    level,  the 
angle  of  the  continental  coast  was  at  Cape  Lookout, 
and  before  that  it  was  at  Cape  Fear;   but,  though 
the.^e  great  clianges  in  the  outline  of  the  coast  have 
occurred  in  very  recent  geologic  times,  the  cape  Itself, 
considered  n.s  a  salient  of  the  continental  margin,  1<- 
not  a  modern  phenomenon.     It  Is  at  least  as  old  :- 
the  cretaceous;  and  since  it  Is  an  accretionary  grow 
dependent  now  on  a  certain  eomblnatlon  of  pre  ' 
ing  winds  and  currents.  It  affords  presunipliv 
dence  that  a  similar  combination  lias  rharar 
this  part  of  the  .Vtl.'intic  for  several  geologic   t 

—  (Phil. /<nc.  ll'aali.,  mretint)  April".) 

,.  ^  ,  .psoid. 

Lithology,  (lically,  b^ 

The  Lizard  schists  and  serpentinec  °,,„i'  _i,<^i. 
erable  «luily  has  been  given  to  the  Lizard  »r,i,g  tvo 
Cornwall,  during  recent  years,  by  Prof.  '.  j^  he  of 
ney,  who  seems  now  to  be  the  best  Englis 
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tier.     In  the  present  paper  lie  divldi's  th<!  sohistose 
_  cks  into  micaceous,  lionihlondic,  and  grniiiilitic; 
»nd   llic    microscopic   characters  of  e»ch  group   are 
given  in  detail.     He  t>iu|navora  to  show  the  relation 
of  the  schistiwie  mck*  to  the  adjacent  -irjjillltes,  with 
which   they  have   been   supposeil   to  be  oontinuous. 
.  the  argiililc  he  found  a  few  fragments  of  the  horn- 
ilendic  rock,  together  with  some  feispnthie  fras;ment«, 
l^hich,  he   says,  came    from   a  metamorphic  series. 
Vt  another  locality  he  found  a  fault  (?)  between  the 
ornblendie  rock  ami  thcargilllte,  at  which  the  latter 
blad  been  greatly  broken.     Ho  state*,  that -the  horn- 
blend  ic  rock  here  re-embles  a  greenstone,  but  thinks 
he  found  in  it  signs  of  foliation  .mil  beddini;.     From 
this  evidence  hedraws  the  conclusions  that  the  argil- 
lites  are  younger  than  the  u\etnmorphic  rocks  'by  an 
cnonnous  interval  of  lime,"  and  that,  while  the  former 
are  devonian  or  older,  the  latter  are  azoic  (arcbean). 
Without  objecting  at  all   to  his  comlusiMn.s,  one 
nay  point  out  the  re<iuirement5  to  prove  them,  which 
I  has  failed  to  give.     He  has  not  proved  the  schis- 
OAe  series  to  be  sedimentary,  but  admits  that  part 
nay  be  cniptive,  and   that  some  of  the  series,  at 
Bast,  may  be  formed  from  volcanic  ash.     Until  the 
Bries  Is  proved  to  be  sedimentary,  the  finding  of  sup- 
sed  fragments  of  it  in  (he  argillites  is  no  proof  of 
llfferfnce  in  age;  for  eruptive  materials  are  always 
pi  to  be  embedded  in  the  rocks  forming  at  the  local- 
ly at  the  lime  of  the  eruption.     Bonney  has  further 
»ken  foliation  as  bedding,  with  which  il  may  or  may 
bol  correspond,  and  assumes  that  a  metamori)hic  is 
fnonytri'Mis  with  a  sedimenfAry  rock,  when  in  real- 
pty  urnplive,  especially  b:i»ic,  rocks  are  more  easily 
Betamorphoseil   than  most  sedimentary  ones;  and 
he  former  make  a  large  part  of  the  so-called  '  meta- 
Dorphic  rocks '  in  iiuiny  regions  of  crystalline  schists. 
Jnlil  Bonney  gives  evidence  to  prove  that  his  series 
sodinient.iry,  his  conclusions  cannot  be   regarded 
established  merely  because  he  considers  the  rocks 
sdimenlary. 

The  serpentine  rocks  of  the  Lizard  district  bad  been 
)iscuss<'d  in  a  previous  paper,  but  additional  material 
't  given  here.  Bonney  holds  that  the  serpentine  is 
ormcd  from  the  alteration  of  an  eruptive  pi'ridotlte. 
"hat  serpentine  is  fi>nned  by  the  direct  conversion  of 
olivine  rocks  lias  been  conclusively  shown  by  the 
,irork  of  numerous  litholo};ists:  and,  in  this  particular 
Bonney's  microscopic  observations  bear  out  the 
_Bnernl  conclusion.  That  the  Lizard  perldolite  was 
iruptivc  was  shown  by  its  forming  dikes  in  the  ad- 
cent  rocks,  by  its  distorting  and  displacing  them, 
nd  by  its  enclosing  fragments  of  them.  —  {Quart. 
urn.  peo/.  «oc.,  IS.-*;!,  1.)     .m.  b.  w.  1827 

METEOROLOGY. 

Thermometer -shelters,  —  There  have  recently 
been  worked  up  and  published  the  rcsult.s  of  cx|>eri- 
mcnts,  on  a  larue  scale,  which  were  undertaken  in 
^8011,  by  the  Royal  society  of  Loudon,  for  the  purpose 
tj'sting  various  lhermometer.»helters.  The  cx- 
Brimenls  were  made  in  a  large  open  field  at  .sirath- 
Bld  I'lirgiss.  Ten  varieties  of  shelters  were  tried, 
j_of  these  being  open,  and  two  (Stevenson's  and 
ew  pattern)  closed.  It  was  found  that  all  the 
ttnnds  were  subject  to  serious  objections,  as 
Jive  varjing  results  In  different  weathers.  On 
iole,  the  closed  shelters  were  r(?garded  as  the 
K  aiul  Stevenson's  w:is  preferred  to  the  Kcw. 
smaller  and  more  easily  handled.  It  Is  still 
Itt  that,  in  dull  weather,  and  for  hygrometrical 
tlons,  this  screen  has  not  sufficient  ventlla- 
'  the  most  accurate  r«sults.  .\ll  the  screens 
arly  uniform  results  for  iho  mean  temtiera- 


ture.  Kxperirnents  are  now  in  progress  for  compar- 
ing wooden  with  Wild's  metallic  shelters.  —  (En'iU»h 
r/wirt.  icfiilJt.  rrp.,  ISY'.t.)     u.  A.  H.  1828 

Terrestrial  radiation.  — Professor  Tyndall  placed 
a  thermometer  upon  cotton-wool  whicli  lay  on  the 
ground,  and  su»pcn<led  another  four  feet  above  It. 
On  Nov.  II.  IS8i.  at  il  P.Jl.,  the  readings  were:  wool, 
2d°  F. ;  air,  3H".  There  was  nearly  a  dead  calm,  —  sky 
clear,  and  stars  shining.  The  observations  were  re- 
peated on  Uec.  10,  when,  at  S.'M  a.m.,  wool  read  12°, 
and  air  27°,  with  a  clear  sky,  and  very  light  wind. 
In  both  Instances  snow  covered  the  ground.  On 
many  other  davs  readings  were  made,  and  several  of 
these  with  the'  sky  perfectly  clear,  and  with  no  visi- 
ble impediment  to  terrestrial  radiation;  yet  not  one- 
fourth  of  the  difference  was  observed  that  occurred 
on  Dec.  10.  Prof.  Tyndall  seeks  to  explain  these 
results  by  the  hypothesis,  long  since  ailvanced  by 
him,  that  the  Invisible  aqueous  vapor  of  the  atmos- 
phere in  the  latter  cases  interposes  an  elTedual  bar- 
rier to  radiation,  and  hence  the  difference.  Il  would 
seem  as  though  a  few  observations  of  the  amount  of 
vapor  would  have  assisted  in  establishing  or  over- 
throwing this  supposition. 

In  a  la'ter  number  Prof.  Woeikof  discusses  those  ot>- 
servations,  and  suggests  that  the  snow  had  a  marked 
effect  in  reducing  tin'  temperature  of  the  air  just  above 
it.  He  thinks  lliat  aqueous  vapor  has  only  a  slight 
effect  in  checking  r.idiation;  not,  however,  in  Its 
gaseous  state,  but  when  condensed  In  small  Ice-crys- 
tals or  water-dniplets,  even  if,  which  Is  sometimes 
the  cB.se,  It  is  invisible  to  the  eye.  Ho  also  suggests, 
that.  In  order  to  determine  the  real  effect  of  aqueous 
vapor  in  terrestrial  radiation,  observations  should  be 
conducted  In  a  climate,  where,  with  a  relatively  great 
tension  of  vapor,  the  relative  humidity  is  so  small 
that  there  is  no  dew  on  clear  nights,  or,  at  least,  it 
appears  very  late.  Three  thermometers,  on  cotton- 
wool, should  be  placed,  one  on  the  ground,  and  the 
others  at  heights  from  ten  to  a  huudreil  feel  above. 
If  Prof.  Tyndall'B  views  be  correct,  the  highest  ther- 
mometer should  show  the  lowest  reading,  as  the  aque- 
ous vapor  would  impede  radiation  least  from  ihat  one. 
He  thinks  there  would  Ik-  very  little  difference  be- 
tween the  three  thermometers.  The  matter  is  cer- 
tainly worth'-  of  careful  experiment.  —  ( .Vdfure.  Feb. 
16,  March  l.i.)     H.  A.  ii.  [829 

PHT8ICAL  OBOOBAPHY. 

Effects  of  deforesting  in  the  Alps.  — P.  De- 

montzey  describes,  in  a  very  well  illustrated  article, 
the  injurious  results  following  the  cutting  down  of 
forests  In  the  French  .\lps;  these  being  clilelly  the 
washing  of  great  quantities  of  detritus  down  from 
the  slopes,  the  rapid  formation  of  gulleys  and  ravines, 
e8p«!cinlly  in  the  softer  formations,  and  the  inumla- 
tion  of  good  valley-land  with  sand  and  gravel.  The 
extension  of  tlie  torrential  cone  of  the  Kioubourdoux 
(Basses  Alpes),  where  the  mountain  stream  enters  a 
broad  vallev,  and  several  deep  ravines,  formed  since 
1830,  on  the  branches  of  the  I{i>urget,  are  excellently 
shown.  The  remedy  adopted  against  further  growlh 
of  the  gulleys  is  to  build  numerous  small  dams  across 
the  side  streams,  and  thus  force  the  waters  to  drop 
their  sediments,  and  build  up  their  channels,  instead 
of  deepening  them.  Planting  trees  is  to  go  on  with 
this  as  f:ist  as  possible,  to  prevent  the  wearing  of  the 
bare  hillsides. —  ( Lu  .V<i(ure,  1881".  l.')l,  IS'l,  215,1 
w.  M.  I..  [830 

Olacial  erosion  and  lakes.  —  Rev.  A.  Ir^-lng  has 
recently  read  two  papers  before  the  London  geologi- 
cal society.  —  On  the  mechanics  of  glaciers,  with  six*- 
cial  reference  to  their  supposed  power  of  excavaiititi. 
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and  On  the  origin  of  valley  lakes,  with  especial  refer- 
ence to  the  lalves  of  the  northern  Aips,  —  coming  to 
the  conciiuion  that  glaciers  have  nut,  and  can  nut, 
cut  out  deeii  laljp  basins,  althougli  thoy  may  effect 
con«iiJemble  general  surface-cmsinn.  Diflerciitiai 
motions  williin  the  Ico  are  regurUeil  as  cunsuniliig 
nearly  all  the  gravitative  ami  other  force  applloi  to 
the  mass;  bo  that  an  effective  erosive  motion  of  ice 
on  bed-rock  is  small,  and  eiipcciaily  so  in  hollows 
where  the  motion  is  much  retarded.  The  ice  rather 
than  the  rock  will  yield  when  a  stone  \s  held  between 
the  two.  Much  rock-flour,  washed  away  by  the  Bub- 
glaclal  streams,  may  come  from  material  carried  down 
from  surface-moraines.  The  author  denies  the  force 
of  Itamsay'g  argument  that  certain  lakes  cannot  be 
explained  save  by  ice-action,  and  thinks  that  cer- 
tain pl>^^ible  causes  were  not  siiHiclenlly  considered. 
Many  alpine  lakes  are  not  at  all  vvberc  they  shuuld 
be,  if  fiiiined  by  glaciers ;  and  among  the  causes  that 
may  aid  their  formation  are  sub'-lilence  from  under- 
ground solution,  which  recalls  Playfair's  old  sugges- 
tioti  to  account  for  Lake  Geneva.  Tills  may  be  further 
aided  by  the  simple  weight  of  the  ancient  ico  aiding 
to  break  down  such  undermined  districts.  Di?loc.v 
tious  and  folds,  moraines,  land-5llde«,  and  diluvial 
barriers,  are  also  considered.  Several  special  cases 
are  referred  to  with  some  detail.  —  (ifmiTl.  juurn. 
peof.  soc,  18»<,  02,  7;{.)    w.  M.  D.  [831 

Changes  in  the  Mediterranean  climate.  —  Dr. 
Th.  Fischer,  alreaily  known  for  his  original  elndies  in 
this  direction,  proents  a  brief  statement  of  furtlier 
work  as  supplementary  to  TchilislchelTs  entertaining 
lecture  i>efore  the  lirilish  association  last  August  (v. 
Pror.  rtiy.  iieoi^r.  .inr.,  1S,S2).  Uis  argument  is  based 
on  the  decline  of  population,  shown  by  the  numerous 
ruins  in  now  desert  regions  of  the  northern  Sahara, 
as  well  as  in  Asia  Minor  and  farther  east;  on  the 
barrenness  of  districts  fonnerly  cultivated,  as  is 
shown  by  the  remains  of  irrigation-dams  stretching 
across  rlry  river-rhannels  (wiMlix)\  on  the  ot'currence 
In  the  Algerian  ilc'-ert  of  (lint  rhippings  covere<l  by  a 
thin  gypsum  layer,  evidently  llie  deposit  of  a  spring, 
though  the  region  is  now  wholly  dry:  aiul  on  the  fre- 
quent occurrence  of  lightning-lubes  in  tlie  dry  sands. 
Implying  fonner  frequent  thunder-*iorms.  In  Alge- 
ria, the  recortled  annual  rainf.ill  from  18:18  to  lMt> 
averaged  8(Ki  mm. :  from  I8o0  to  1802,  770  mm. ;  from 
l.StUl  to  1870,  oidy  (Kit  mm.  The  defore.*ting  of  the 
country  is  regarded  as  having  aideil  this  decrease. 
Furthermore,  the  absence  of  camels  from  old  monu- 
ments in  Egypt,  the  former  occurrence  of  elephants 
in  the  northern  Sahara,  and  use  of  horses  and  oxen 
In  crossing  the  now  desert  region,  —  all  bear  witness  to 
the  same  general  decrease  of  rainfall. — (Frlrrm. 
mitlh.,  imi,  1.)    w.  M.  i>.  [832 

GEOGRAPHY. 

(Arcllr.) 
Aboriginal  population  of  northern  America.  — 
A  recently  issued  re|K>rt  on  the  Indians  of  the  Do- 
minion of  Canada,  together  with  the  information 
collected  by  the  tenth  census  of  the  United  States 
relating  to  .\la-»ka,  affords  the  means  of  approximat- 
ing to  the  aboriginal  po])ulntion  of  that  part  of  North 
Americ.1,  north  of  the  boundary-line  of  the  United 
States,  as  It  existed  in  1800.  The  Indian  population 
of  Ilritisli  Columbia,  Manitoba  (including  the  North- 
west Territory),  Alhaliaska,  and  liupert's  Laiul,  being 
the  regions  w'here  governmental  supervision  is  non- 
existent or  comparatively  recent,  is  put  at  78,264. 
Athabaska  and  Hupert's  Land  contain  about  0,000, 
the  remainder  being  nearly  equally  divided  between 
the  other  two   districts.     In    the  older   provinces, 


where  the  whites  and  aborigines  have  long  been  ia 
contact,  there  are  .12,241  Indians.  Ontario  li.-is  17,126; 
Quebec,  11,08U;  Nova  Scoli.-k,  New  Brunswick,  and 
Prince  Edward's  Island  divide  the  remainder.  There 
is  an  increase,  in  the  total  number,  of  2,783  over  that 
of  la.'t  year.  There  arc,  of  the  total  Indian  popula- 
tion, 81,0:14  reported  as  living  on  reservations  or 
luider  supervision. 

In  south-eastern  Alaska,  0,T25  Indians  are  re- 
ported; Cook's  Inlet,  Kadiak,  and  Prince  William 
Sound  are  estimated  to  conUiin  l,t)28.  Tlie  Kuskok- 
wim  valley  is  alloted  147;  and  the  Yukon  b.isin,  2,22tj. 
These  latter  figures  are  probably  under-eslimatcs;  but 
the  total  arrived  at  is  10.1211. 

Of  the  Onirian  or  Eskimo  population  of  the  shores 
of  arctic  liriti^h  America  no  enumeration  is  yet 
possible.  From  Labrador  to  the  Mackenzie  mouth, 
probably  not  less  than  0,000  are  scattered  in  various 
localities.  In  Alaska  there  arc  2,214  Aleuts.  C)f 
Innuit,  properly  so-callcil,  there  arc  estimated  to  be 
17,48,8.  which  is  likely  to  prove  excessive,  and  thus  iu 
the  total  to  correct  the  supposed  under-rslimute  of  the 
Indian  population.  Of  tlxrse,  about  3,0<KI  are  as^igned 
to  the  Arctic  coa.st;  about  2.IJ00  to  Cook's  lidet  and 
Kadiak;  7,5<JO  to  ISrislol  Bay  and  the  Kuskokwim 
delta;  and  y.SOO  to  the  Yukon  delta.  Taken  logeiher, 
this  would  give  25,702  Orarians,  and  120,0;il  Indians; 
or  140,;j;W  aborigines  for  the  whole  atx'a.  As  esti- 
mation enters  iiito  the  figures  In  several  places,  it 
may  be  said  in  round  numbers,  that  the  region  i'i..li- 
ably  contains  about  ISO.tKiO  aboriginal  inhabii><  i^. 
or  1  to  05  □  kilometres.  —  w.  u.  u.  (833 

(^•<cl.) 

Eastern  Turkestan.  —  K.  Ilimly's  translation  of 
the  Si  yii  shni  tao  ki  (Motes  on  the  water-courses  of 
the  western  district),  a  Cln"ncse  work  written  in  1824, 
is  continued,  but  not  yet  concluded.  The  present 
number  gives  statistical  description  of  the  coui^o  and 
length  of  the  Kyzyl,  Yarkand,  and  other  rivers,  and 
numerous  general  and  etymological  notes,  —  (Zrltacfir. 
f.  erdk.  Herlln,  xvU.  401.)    w.  m.  d.  (834 

BOTANY. 

Holdfasts  in  Fodoatemaceae.  —  It  is  well 
known  that  the  river-wecils  possess  organs  by  which 
tliey  cling  to  loose  stones  much  a*  Fuci  do.  Warming 
calls  attention  to  the  presence  of  root-hairs  on  these 
and  many  other  kinds  of  holdfasts,  and  he  propose?! 
to  bring  the  various  sorts  under  a  single  designation, 
namely,  Ilapteru.  While  the  term  may  prove  useful, 
it  must  lie  reniembered  that  under  it  arc  coinpiised 
at  least  two  unlike  plant-members.  As  they  fullrl  iln 
same  office,  n.imely,  clinging,  they  are  pliysiologic:ilI> 
similar,  although  morphulogically  luilike.  —  {ii'ilnn. 
leit.,  March  22.)     a.  L.  o.  |835 

Chemical  constitution  of  certain  protoplas- 
mic bodies.  —  Zacharias,  who  has  shown  tlie  curious 
chemical  relations  between  lite  nucleus  in  plants  and 
animals,  and  h.is  [jointed  out  tlie  presence  of  phos- 
phorus In  the  nuclei,  has  just  given  an  Interesting 
account  of  his  studies  in  regard  to  the  various  con- 
tents of  the  cell  in  plants.  Albumen,  nucleiu,  and 
plastin  are  found  in  very  dift'erent  proportions  in  the 
different  albuminoldal  bodies  in  the  cell. — {liotan. 
zeif.,  March  .30.)    o.  t„  u.  [836 

(Slf4temitttr,) 
Chapman's   Flora.  —  The  re-Issue  of    Dr.    Chap- 
man's  Flora  of   the  southern  United  Statiis,  which 
has  long  been  out  of  print.  Is  accompanied  by  u  sup- 
plement of  seventy-four  pages,  giving  all   the  addi- 
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tional  fpecies  that  have  been  detected  since  1800,  the 
dnte  of  original  piiblientioii.  These  additions  com- 
prise (14  genera  and  :3S^  species,  besides  40  species 
and  10  genera  that  are  certainly  introduced  plants. 
Rather  more  tlian  half  of  tlie?e  species  arc  from 
Florhlo.  No  change<i  of  any  l\lnd  are  made  in  the 
original  text,  a  revision  of  wliich  must  prohnbly  await 
the  completion  of  the  Flora  of  North  America.  — 
8.  w.  [837 

Tern  distribution  in  the  United  States.  — The 
fenis  of  the  United  Slates  now  nuinher  1(U  species 
(representing  ;J2  genera),  an  increase  of  8H  in  the 
la.<it  eight  years.  It  is  probable  that  the  numlicr  is 
still  by  no  means  complete,  and  that  others  may  bo 
expected  especially  from  the  mountains  bordering 
the  Mexican  boundanr',  and  from  the  peninsula  of 
Florida.  Mr.  Davenport  gives  a  list  of  the  known 
■pedes,  and  their  distribution  among  tlie  states  and 
territories.  From  his  tables  it  apjwars  tliat  New 
York  takes  the  lead  In  tlie  number  of  species  (52) 
that  are  credited  to  It,  followed  l>y  California  (48, 
with  4  others  in  doubt),  Arizona  (47.  and  .3  in  dnnbt), 
Florida  (47,  and  2  doubtful),  .Mietiigan  (47),  Vermont 
(45),  Pennsylvania  (4'J,  an<l  2  doubtful),  Massachu- 
setts (42),  Kentucky  (41,  and  2  doubtful),  Arkansas 
and  Connecticut  (41),  etc.  Six  of  the  genera  and 
twenty-four  species  are  found  only  in  Florida:  one 
genus  (Schizae.i)  is  ri'presenled  witliiii  the  United 
Slates  only  in  New  ,)ersey;  and,  on  the  other  hand, 
Pteris  a(|uilina  o<'curs  in  at  least  thirty-nine,  and 
Asplenium  Trichomancs  and  Adiantum  pedatura  in 
thirty-five  out  of  tlie  forty-eight  stJiles  and  territories. 
—  {J'fum.  AmifT.  phil.  soc,  Feb.,  18.S.3.)     ».  w.     [838 

Araceae.  —  Dr.  Engler  continues  his  contributions 
supplementary  to  his  monngniph  of  the  .\raceae 
in  De  Candolle's  Monnpmphia,  proiwsiiig  two  new 
monolypic  genera,  —  Synnndrosp.idix,  from  the  Ar- 
gentine Hepublie;  and  Oligogynium,  from  tropical 
Africa.  He  approves  of  Baillon's  adoption  of  Kich- 
ardiaas  the  older  name  of  the  Kubiaceous  genus  now 
generally  known  as  Kichardsonia,  an<l  follows  him  in 
the  eonsei]Ucnt  restoration  of  Sprengcl's  name.  Zan- 
tedeHchia,  for  the  '('alia  lily'  (Kichardia  Aethiojiica) 
and  its  congeners.  —  {Emjler'H  hut.  iahrb.,  March, 
1883.)    B,  w.  1839 

(.Faitil  planU.) 

Relations  of  Lepidodendron,  Sigillaria,  and 
Stigmaria.  —  .V  new  memoir  by  M.  Renault  answers 
the  critical  remarks  of  Prof.  Williamson  and  Dr. 
Hartogof  Manchester,  against  the  conclusions  reached 
In  his  fours  de  bntnnique  J'os*ile  (see  p.  31t7).  The 
English  anatomists  find  no  marked  difTerniice  in  the 
composition  of  the  wood  <>f  Sigillaria  and  Lepidoden- 
dron, which  is,  in  bolli,  of  a  single  eentripetal  zone  of 
tl^ue.  Iloth  are,  therefore,  true  lycopo<liaceous  or 
cryptouamous  plants.  M.  Kenault  considers  the  wood 
of  Sigillaria  as  composed  of  two  distinct  xones;  —  an 
intermil,  of  centripetal  grDWlh;  nn  extenial.  centrifu- 
gal, with  distinct  aiiglomeralion  of  tracheae  of  the 
woody  cords  of  tiie  leavei>,  —  centripetal  in  traversing 
the  inner  zone  of  the  w<K)d,  cenlrifuj^al  in  passing 
through  the  secondary,  which  covers  the  trachean 
mass.  This  double  woody  zone  relates  Sigillaria  to 
the  Cycadeae  or  to  the  dicotyledonous  gymnosperms. 
This  laxt  opinion  hits  been  already  sustained  by 
Ilrongiiiurt. — {('oruiid.  rapp,  Lepid.  S'vjM-  it  •Sti'im.. 
Paris,  M'liuioii,  IWCJ.)     I..  I,.  |840 

Tertiary  flora  of  Australia  —  From  observations 
made  at  Daltnn,  New  .South  Wales  (eocene  horizon). 
and  in  the  Travertine  of  Hobart  Town,  Tasmania 
(miocene).  Baron  von  Fttlngshausen  tlnds  that  the 
tertiary  flunk  of  Australia  Is  far  more  nearly  allied  to 


the  tertiary  floras  of  the  other  continents  than  to  the 
living  Mora  of  Australia,  It  appears  not  improbable, 
therefore,  that  the  numerous  forms  which  character- 
ize the  latter  have  been  ileveloped  out  of  pliocene  or 
post-tertiih-y  forms  of  plants,  thus  far  unknown  to 
geologists.  The  existmce  at  the  present  time  of  char- 
acteristic non-.\ustr,ilian  genera  in  tlie  flora  of  the 
continent  is  traced  back  to  the  tertlarj-  period,  in 
whose  deiHJsits  remains  of  such  forms  as  Fagus, 
Tabernaeinonlana,  and  Elaeocarpus,  have  been  tils- 
covered. —(Geol.  ma?.,  April,  18)33.)     A.  n.        [841 

ZOOLOGY. 

Protoica. 

Development  of  Volvoac.  —  Miss  S.  G.  Foulke 
presented  a  communication  upon  the  development  of 
Volvox  globator  and  its  separated  gonidia  or  repro- 
ductive sijores.  It  was  slated  that  in  one  case  some 
of  the  gonidia  freed  llicmselves  from  the  protoplasmic 
envelope,  breaking  tlie  connecting  Dlamenls,  and 
swam  away.  In  some  instances  these  free  gonidia 
pas.scd  into  an  encysted  state;  in  others,  attached 
themselves  by  the  remains  of  the  filament  to  other 
substances,  thus  using  it  as  a  footstalk,  and  presented 
the  appearance  of  Vorticella.  Many  of  the  free  go- 
nidia remained  in  a  free  swimming  state.  Others  re- 
mained in  the  Volvox,  developed  in  Amoebae,  and 
emerged,  after  envelopinir  and  digesting  some  of  the 
neighboring  gonidia.  These  Amoebae  afterwards 
took  the  form  of  Amoeba  radiosa,  and  then  returned 
to  their  former  stale,  seeming  to  have  the  power  of 
using  eillier  shajie  at  pleasure.  As  the  parent  Vol- 
vox belongs  to  the  microscopic  Algae,  or  water-plants, 
the  change  of  its  spores  to  a  form  in  all  re.«pect» 
apparently  identical  with  an  animalcule  furnishes 
another  interesting  illustration  of  the  approximatinn 
of  the  lowest  animal  and  vegetable  organisms.  — 
{Aciid.  lutl.  KC.  riiilad.;  mretiwj  Feb.  20.)  |842 

Dimorphism  in  fossil  Foraminifera.  —  MM. 
■Schlumberger  and  Munier-C'halmas  find  that  ceitain 
foraminlferal  forms  —  oliierwise  uiuiislinguishable 
from  each  other,  except  in  the  matter  of  size,  and 
therefore  specifically  iilenilcal,  its  far  as  external 
characters  alone  would  indicate  —  exhibit  in  the  dis- 
position of  tlie  central  chambers  some  well  marked 
differences  of  structure,  hitherto  recognized  us  Iwing 
of  specific  or  even  subgeneric  value,  but  which  appear 
to  be  entirely  dependent  upon  the  ages  of  the  individ- 
uals concerned.  In  young  individuals,  as  indicated 
by  tests  of  small  size,  a  relatively  very  large  central 
initial  chamber  is  distinctly  visil)le;  whereas,  in  the 
older  or  larger  specimens,  this  chamber  can  only  be 
determined  by  means  of  u  powerful  magnifier.  This 
so-called  dimorphiMu  was  found  to  obtain  in  both  the 
perforate  and  iinjierforate  groups,  —  in  Nntnmulina, 
Asslllna,  Hiloculiiia,  Dilliiiti',  Faljularla.  I.acnzina,  Trl- 
loctilina,  Trillina,  Quinqiieloculina,  Pantallina,  Ilct- 
erilliua.  —  («er.  «cicn<.,  .March  :il.)     A.   u.  [843 

Worms, 
Anatomy  of  Terebellides.  —  The  anatomy  and 
histoloKy  of  T.  .siroemii  M.  Sars  lias  been  investi- 
gated by  .Steen  at  Kiel.  The  drawing.*  on  the  three 
f dates  are  too  schematic  in  character  to  inspire  abso- 
ute  confidence.  The  published  article  takes  the  form 
of  a  complete  monograph,  but  consists  substantially 
of  a  detailed  description  of  the  external  form  and 
ap|>eridages,  and  of  the  internal  anatomy  and  his- 
tology. The  various  organs  are  taken  up  in  succes- 
sion, and  excellently  treated;  hut  the  details  are 
hardly  adapted  for  a  brief  abstract,  although  they 
will  be  valualile  in  compiling  a  comparative  histology. 
—  {Jena,  teilschr.  natunc.,  xvl.  2()1.)     c.  s.  M.     [844 
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Multiplication  of  woima  by  division.  —  Dr.  C. 

Billow  liiis  investiguled  tho  proccssen  of  transverse 
division  in  Lumhriciilus  vaiiegatUK,  and  the  regen- 
erntioii  of  parus  to  complete  a  new  Individual  out  of 
the  piccrs  of  tlie  parent  body.  Hi*  article  is  prefaced 
by  a  valu.ible  re«uiH».'  of  previous  investigations.  In 
Lunibriouliis,  besldtrs.  tlio  se.xual  there  !.'<  a  natural 
ajcxuiil  propagation,  by  simple  tr.iiisver^c  ilivision,  oe- 
carring  spontaneously.  Head  and  tail,  both  or  either, 
can  be  re-formed.  There  Is  no  budding  zone  formed 
before  ilivision:  the  process  is  Iherofore  different 
from  that  in  Xais  and  the  Syllidae.  In  both  head  and 
U'lil  the  segments  are  apparently  newly  developed 
from  before  backwards  (confrH  Bonnet).  The  head 
ftud  tail  buds  are  formed  within  'l.S  hours  after  divis- 
ion; and,  in  a  few  days,  defecation  through  the  new 
tail-end  may  be  observ'^tl.  The  re-dcvelopraent  may 
be  produced  by  artificial  division.  One  individual 
w;is  cm  into  fourteen  pieces,  of  which  thirteen  crew 
up  to  complete  individu.tls.  (The  paper  would  have 
been  improved  by  much  shortening  and  more  careful 
arrangi'ment.)  —  {Arch.  'iir.  naturgcsch.,  1883,  1.) 
c.  8.  M.  [845 

Anatomy  of  ProrhyncbtiB.  —  J.  von  Kennel  pub- 
lishes an  article  on  Prorhynchus,  one  of  those  doubt- 
ful genera  of  worms  whose  systematic  position  could 
not  hitherto  bv  satisfactorily  determined.  Kennel 
shows  di'flnilely  that  it  is  a  rhabdocoelus  turbellarian. 
It  lias  a  !^ini|ile  straight  intestine,  and  muscular  X)har- 
yin.  The  structure  of  the  intcgumeut  and  paren- 
chyma of  the  bnHly  Is  like  that  in  other  Khabilocoela, 
and  not  like  that  of  nemerteans.  The  same  may  be 
said  of  the  nervous  system.  The  penis  lies  well  for- 
w.ird,  and,  before  its  structure  and  relations  were 
correctly  understood,  was  compared  to  the  proboscis 
of  nemerteans,  with  which  it  has  no  relation.  It  Is 
armed  with  a  spine,  and  has  a  muscular  bulb  at  its 
base,  which  is  connected  by  a  somewhat  tortuous 
duct  with  the  vesicula,  in  which  the  products  of  the 
male  islands  are  directly  received.  It  lies  ventrally 
from  the  pharynx.  The  stylet  is  exserted  through  the 
mouth.  It  is  a  very  compllcate<l  apparatus,  which  tlic 
author  fully  describes.  There  are  no  separnte  yolk- 
glands;  but  these  are  united  (unlike  otjier  plathcl- 
mlntlis)  in  one  mass  with  the  ovary.  This  is  the 
most  important  difference  found  between  Prorhyn- 
chus and  other  Khahdocoela.  —  (Semper'n  arbeite)i, 
vi.  09.)     c.  ».  M.  [846 

VBRTBBBATES. 

Equilibration  functions  of  the  semicircular 
canals. —  From  observations  on  dogs  with  one  or 
both  auditory  nerves  divided,  Bechterew  concludes: 
1°.  Unilateral  section  is  followed  by  forced  ifiove- 
ments  of  rotation  around  the  long  axis  of  the  IhmIv, 
wltli  deviation  of  the  eyes,  nystagmus,  etc.  2°.  The 
movements,  at  Hrst  constant,  occur  later  in  parox- 
ysms separated  by  periods  of  rest.  During  the  latter, 
the  animal  assumes  a  constrained  position,  lying  on 
the  opposite  Nide  to  that  of  the  section.  Finally,  the 
rolling  movements  altogether  cease;  but  the  animal 
has  .a  tendency  to  exhibit  circus  movements  townnls 
the  injured  side,  and  has  a  deficient  power  of  main- 
taining its  balance  on  its  feet.  .S°.  All  the  above 
symptoms  are  reflex,  since  they  are  still  exhibited 
after  removal  of  the  cerebral  hemispheres,  or  in  luir- 
Bosis.  They  are.  however,  more  marked  when  the 
_  Ijemispheres  are  present.  4°.  Section  of  both  audi- 
tory nerves  is  accompanied  by  marked  deficiency  of 
the  power  of  maintaining  e<iuilil)riiini.  The  animal 
can  neither  stand  nor  walk.  5°.  When  only  one 
nerve  is  cut,  the  forced  movements  are  due  to  a  dis- 
harmony resulting  frcnu  the  absence  on  one  side  of 


the  normal  semicircular-cana.1  sensations,  and  their 
presence  on  the  other.  Hence  the  cerebellar  equili- 
bration-centres act  abnormally;  also,  when  the  cere- 
brum is  present,  the  uninjured  side  sends  stimuli  to 
the  centres  of  consciousness,  which,  being  unbalanced 
by  the  usual  associated  stimuli  from  the  other  side, 
lead  to  vertigo,  li".  The  well-known  action  of  audi- 
tory impressions  in  Infiuencing  movements  (as  in 
dancing  and  marching)  occurs,  In  all  probability, 
through  the  semicircular  canals.  —  (Pfl'i^O-  "rcfiiv, 
XXX.  311'.)     n.  N.  M.  [847 

Influence  of  the  spleen  on  pancreatic  diges- 
tion.—  Twenty  years  ago  SchiCI  publi><hed  resciirchea 
which  led  him  ti)  believe,  that,  after  removal  of  the 
spleen,  the  pancreatic  secretion  lost  its  [lower  of  di- 
gesting proteids.  His  final  conclusion  was  that,  the 
spleen  did  not  itself  make  the  proteolytic  ferment, 
but  furnished  to  the  blood  something  essential  for  its 
fonnntlou  in  the  pancreas.  SchilT's  statement  at- 
tracted but  few  adherents;  and  Haidenhaiii,  in  1875, 
proved  that  a  substance  (zymogen)  capable  of  yield- 
ing proteolytic  ferment,  accumulated  in  the  pancreas 
ijuile  iiulepetideiitly  of  the  piesi'uce  or  absence  of 
the  siileen.  This  seemed,  at  first  sight,  to  completely 
overthrow  .Schlft's  theory  of  the  splenic  function  in 
digestion.  Hcr/.en  now  brings  forward  experiments 
which  reconcile  the  aiiporently  opposite  conclusions. 
He  claims  that  his  researches  on  dogs  prove  that 
after  removal  of  the  spleen,  the  pancreas  may  still 
heap  up  zymogen  {tri/psiHtenj,  but  that  this  is  not 
under  such  circumsunces  transformed  into  a  pro- 
teolytic ferment  (trypsin),  as  it  Is  normally  when 
the  spleen  is  present  and  in  physiological  activity. 
Hence,  after  splenotoniy,  or  in  cases  of  serious  splen- 
ic disease,  the  digestion  of  albuminous  substances 
is  greatly  impaired. — {PHiUi.  archie,  xxx.  21(5.) 
u.  N.  u.  [848 

Hammals. 

Early  stages  of  the  guinea-pig  ovum.  —  Siiee 
liiia  published  the  results  of  his  observations  on  this 
subject.  Up  to  the  beginning  or  middle  of  the 
fourth  day,  the  ova  remain  In  the  oviduct,  whence 
they  must  be  carefully  extracU^d.  Eggs  of  two  days 
have  four  segmentation-spheres,  around  and  between 
which  a  coagulate<l  moss  soon  appears  pojit  mortem. 
On  the  third  day  the  limits  of  the  cells  are  unrecog- 
nlz.ible;  but  they  maybe  more  or  less  isolated  l>y 
bursting  the  ovum.  After  the  fifth  day,  the  coagu- 
lum  no  longer  appears  around  the  scgmentjilion- 
spheres.  In  all  the  early  stages  poxt-mortem  changes 
are  very  great  and  rapid.  While  still  free,  after  the 
fourth  day,  the  ova  lie  in  the  tip  of  the  uterus, 
whence  they  may  be  driven  by  forcing  with  a  syringe 
a  current  of  warm  0.5%  salt  solution  into  the  vagina, 
and  out  of  the  tip  of  the  uterus  (after  cutting  off  the 
oviduct).  Uy  employing  this  method,  Spee  has  ob- 
tained germ-vesicles  (keimblasen)  agreeing  essen- 
tially with  corresponding  stages  as  found  In  other 
m.immalia,  the  principal  difference  being  that  the 
cells  are  relatively  larger,  segmentation  not  having 
progressed  so  far.  There  is  iin  outer  wall  close  against 
the  zona  pelliiciila,  and  composed  of  a  single  layer  of 
cells,  spindle  shaped  when  .seen  in  section,  polygonal 
when  viewed  from  the  surface.  At  one  pole  is  an 
accumulation  of  cells,  the  •  keimhilgel,'  while  at 
the  opposite  pole  the  cells  at  the  outer  layer  are  thick- 
ened. In  a  later  stage  the  cells  of  the  latter  |K>le 
arc  found  to  have  thrown  out  bram-hliig  processes 
which  penelriite  the  zona  pellucida.  Apparently 
these  processes  increoje  in  size;  and  it  Is  probable  that 
they  make  a  hole  through  the  zona  by  which  the  egg 
tuakes  Us  exit.    Spee  has  actually  found,  in  one  cose. 
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All  empty  riiiiliirod  zonii.  Tliis  is  an  important  and 
intercting  ubservatioii,  hocnuse  tbe  fate  of  the  zona 
liolliiciiJa  Ims  not  been  hitlnrto  ilelermiiieil.  Spen 
ndils  tlie  sii{;i;fstion  tliiit  possibly  the  same  protoplas- 
mic prncesjes  which  servo  to  free  the  egg,  also  act  to 
fasten  It  t'l  the  wall  of  the  uterus. 

As  n  conlinuntion  of  Spee's  poper,  Hensen  de- 
scribe an  ovum,  soon  after  attnchment  to  the  incline 
wall,  found  six  days  and  twenty-three  hoiirs  after 
copiilittlon.  The  egg  (0.13x0.08.  mm.  in  diam.)  lay 
in  an  open  pit  of  the  niiinisa.  It  con5isl«  of  a  vesicle, 
with  a  mass  of  cell*  on  one  side,  therefore  agreeing 
in  «triielure  with  the  latest  stajje  of  the  free  ovum 
seen  by  Spee.  Formerly  Iteusen  considered  the  mass 
of  cells  to  represent  the  ovum,  and  the  «all  of  the 
jre-sicle  to  be  an  outgrowth  of  the  epilheliuui  of  the 
erus;  but  he  now  withdraws  that  interpretation,  and 
cepts  Schiifer's  view  that  the  whole  is  ovic.  "The 
"vesicle  Is  therefore  the  single-layered  primary  chorion, 
which  is  derived  from  the  ectoderm,  ami  is  separated 
very  e.irly  from  the  embryo  proper.  In  other  mam- 
mals this  separation  does  not  occur  until  after  the 
formation  of  the  anniion."  The  ectodennal  cells  of 
the  germ-mass  of  the  enibrv"  come  lo  form  a  iiollow, 
and  this  hollow  Hensen  homologize.<.  with  theamiriolir 
cavity  of  other  mammals.  Of  course,  therefore,  it  is 
bounded  by  the  ectoderm,  and,  beyond  that,  l\v  tlie 
entotlerm.  The  apparent  reversal  of  the  layers  is 
therefore  due  tti  tbe  early  development  and  peculiar 
position  of  the  amniotic  cavity,  in^ide  the  ovum.  In 
conclusion,  Hensen  insists  upon  the  Importance  of 
showing  that  the  histological  value  of  the  germ- 
layers  is  really  preserved,  even  In  so  unusual  a  form 
of  develiipmeni  as  that  of  the  gulnea-plg.  —  (.lr>-A. 
aitat.  vliij.-'iol.,  anal.    ablh..   lli,S>,   H,   tU.)     c.  s.  >i. 

[849 

Oenn-layers  and  gastrula  of  the  mouse. —  In 
some  rodents  the  germ-layers  have  apparently  a  jhjsI- 
tlon  the  reverse  of  that  in  other  aidmnls.  This  fai-t 
hai  led  Sclenka  to  investigate  tbe  early  stages  of 
white  mice  in  the  search  for  the  explanation  of  the 
reversal.  He  has  published  a  preliminary  notice  of 
his  re.«ults.  There  is  a  special  envelope  of  covering 
cells  within  which  the  cells  of  the  embryo  proper 
undergo  their  development.  (This  Is  perhap.s  the 
stage  described  by  Spee  —  see  fy40  —  in  the  guinea-pig, 
as  a  vesicle  with  a  clump  of  cells  at  one  end.)  The 
embryo-cells  lie  at  one  end,  separate  into  the  two 
primitive  layers,  and  become  united  with  a  support 
formed  by  a  knob  of  cells  attached  to  the  uterine 
wall.  This  knob  is  not  used  in  the  construction  of 
the  embryo.  The  mass  of  ectoderm-cells  becomes  hol- 
low, and  the  cavity  Increases  in  size.  In  the  ectoder- 
mal cells  limiting  it,  the  ectodermal  organs  of  the 
embryo  are  developed  according  to  the  ty[)ical  pro- 
cesses In  other  mammalia.  A  more  detailed  report  of 
this  interesting  research  will  be  given  when  the  full 
memoir  is  piililishcd.  —  (liiol.  ceiitralbl.,  ii.  660.) 
C.  s.  M.  [850 

Embryology  of  mice.  —  The  obser\-ations  of 
Selenka  and  KnplTer  on  t)ie  development  of  mice 
have  been  critically  reviewed  by  Heuf^en.  He  does 
not  accept  their  views  as  to  tlie  gaslrulalion,  or  that 
the  formation  of  the  cavity  bounded  by  the  ectoderm 
Is  tbe  gastrula  development.  Selenka  attributes  the 
^eversalof  the  germ-layers  to  the  proliferation  of  the 

toderm-celln ;  but  Hensen  maintains  It  to  be  due  to 
tlie  invagination  of  the  mass  of  cells  forming  the 
embryo-i;erm.  The  ectodermal  cavity  In  Arvicula 
does  not  correspond,  as  would  seem  natural,  to  the 
amniotic  cavity  of  the  gulnca-pig;  for  an  amnion  is 
subsequently  dcvelo|)ed  in  its  interior,  (Does  not 
this  rather  indicate  that  Hensen's  bomologizing  the 


ectodermal  cavity  in  the  guinea-pig  with  the  amniotie 
cavity  is  erroneous,  and  that  It  Is  really  the  same  aa 
the  ectodermiil  cavity  de-cribed  by  Selenka  and  Kupf- 
fer?)  Finally  Hensen  dlBcusaes  briclly  the  position 
of  the  germinal  disk  In  guliiea-plg^,  and  compares  It 
with  that  <d'  rabbits.  —  {.Irc'i.  nnat,  iiIii/hIhI,,  anat, 
(ibth.,  188;;,  71.)    •;,  8.  M.  [851 

ANTHROPOLOOY. 

The  Onondaga  Indians.  —  In  I"-'<2.the  legisla- 
ture of  New  York  ap|>ointed  three  commi««loneis  to 
inquire  concerning  the  condition  of  tbe  Onondaga 
Indians:  and  their  report  has  been  piibli.'-hed.  With 
the  feud  between  the  the  christian  and  the  pag-m  par- 
ties, we  have  nothing  here  to  do;  but  much  interest- 
ing ethnologic  matter  ap)ieurs  throughout  the  pam- 
phlet. On  the  reservation  in  Onondaga  County  are 
,T19  souls,  who,  with  others  of  their  tribe  scattered 
through  the  state,  amounting  in  all  to  SOO,  constitute 
a  nation,  recogui/ed  as  such  in  treaties  and  by  tbe 
courts,  holding  their  lnn<ls  in  perpetuity,  not  lo  be  sold 
or  in  any  manner  disposed  of,  and  regiiLiting  them 
entirely  after  their  own  fashion.  The  origination  of 
.the  union  of  the  Six  Nations  is  detailed  in  .Morgan's 
League  of  the  Iroquois,  and  a  brief  sketch  of  their 
history  Is  Klven  in  the  pamphlet  now  under  review. 
The  (^nondagas  hold  their  land  in  comuion;  but 
certain  portions  are  held  by  Individuals,  and  these 
p4)Sses»ioiis  are  b':>ughl  and  sold  and  leased  to  one 
another.  Some  of  them  are  thrifty  fanners,  owning 
cattle,  oxen,  and  horses,  and  they  frequently  monop- 
olize the  best  lands.  The  old  custom  of  frequent 
divorces  has  been  partly  broken  up  by  the  new  con- 
stitution of  the  tribe;  and  the  law  now  conforms  to 
that  of  New  York  respecting  the  Indi.ms.  —  that  those 
who  contract  marriage  shall  be  considered  as  lawful 
husband  and  wife,  aiid  their  children  shall  lie  legiti- 
mate. In  practice,  however,  there  is  just  ground 
of  complaint.  The  evidence  before  the  commission 
shows  that  old  practices  are  kept  up  in'  some  of  the 
Indian  dances  that  are  Incompatible  with  civilization. 
To  the  report  of  the  lommlssion  are  appendeil  the 
new  constitution,  and  the  complaints  and  charges  of 
tbe  two  factions  In  the  tribe. — J.  w.  i\  (852 

Fhilologic  science.  —  Dr.  Fre«lerick  Miiller,  of 
Vienna,  published,  during  the  pa^^t  year,  parts  1  and 
2  of  vol.  ii.  of  hU  GrtDtJriiui  der  Rpracliici.tsensfhaJI , 
devoted  to  the  languages  of  the  smooth-haired  races. 
Part  I  is  devoted  to  the  Australians,  the  Hyperbo- 
reans, and  the  .Xmericans;  part  'I,  to  the  .Malays  and 
the  northern  Asiatic  (Mongolian)  races.  Of  the  sub- 
divisions of  the  .Australian  race,  it  is  impossible  here 
to  s(ieak.  The  Hyperboreans  are  made  to  embrace 
the  Yenisei -Ostjaks,  YuUagirs,  C'linkclils,  Ainos, 
Aleuts,  and  Innuits.  The  American  languages  dis- 
cujtsed  are  the  Athapaskan,  Algonkin.  Iroquois,  I)a- 
kotan,  Cherokee.  Chahta,  Kolosh,  .Seli«h,  S,ihaptin, 
Chinuk,  Mutsnn,  Nahuatl,  ^>onoraIl.  Otomi,  Taras- 
knii,  Tototen,  Matlatsinkn,  Mixtek,  Zupotek,  Maya, 
Mosquito,  Bribri,  .Vrowak.  .■uid  Carib,  In  North 
America;  .ind  the  Moxos,  Mulsca.  I'aeses,  Y'aruros, 
Chimu,  Inca,  Guaranl.  Eiriri,  Cliiquitos,  Lulcs,  .\bi- 
pones,  Moluches,  and  Tehuclche,  in  South  America. 

Under  the  high  .Asian  languages  in  part  2,  Prof. 
Miiller  includes  the  Samoyede,  Ural-Allaic,  ,lapan- 
ese,  Corean,  Tibetan,  Burman,  Siamese,  Kliaslan, 
Aiiameso,  and  Chinese. 

In  no  case  does  the  list  of  languages  claim  to  be  ex- 
haustive; and  especially  Is  this  true  of  North  America. 
The  plan  with  each  tongue  Is  to  commence  with  the 
sound  system,  and,  proceeding  from  a  discussion  of 
root-forms,  to  progress  through  the  differentiation 
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of  parts  of  speech  and  accidence,  so  far  as  ibis  hns 

tal(<-ii  place.  [853 

M omenolature  of  stature.  —  Dr.  R.  Fletciior  read 

a  U'lli'  on  Xoj.i's  schoinc  fnr  i\onuMiclBlijri»,  relative  to 
Iiumaii  siAtiire,  ■>(  wlildi  the  following  tablo  prosenta 
tlie  iimin  features:  — 

I    Ccntl- 
mctrr*. 


I  Itypi-rgignniowniA. 

Oltf'lllluMUtlllt.       .       . 

I  HylMttfiifnnUiiHimft  . 
(  Mv|M'rmiyiiiinrau 
\  Mfi;n«f<mit      .     .     . 
'  n>  )h>iit<'i;:i«i»lnK 
[  Ilyp"rmc«iminna 

;  Il>  p"tnr"o»tomri .    . 
jl  ll\  prrtnlrroiinnin    . 

;  Mi.i..~..,in    .  .  . 

aunitt 


riicnoiocoiil .    . 

niiiiita  .  .  .  . 
(Jlipintic  .  .  . 
NwiPKlloinllc  . 
V.r)  tall  .  .  . 
I  Tnll 

.\bov('oMlnttry. 

Mi'dltDn    .    .    . 

I  lliilitvf  ordinary. 

I  l.nw  .  ,  .  , 
W-ry  low  .  .  . 
Lowf"!  norrnnlf. 
)w;krrt«h  . 
Atlntililterlwurf. 
I'tivimmrtinl  .     . 


161- "ipr*. 
101-200 

I8l-l«a 

ITNIM 

IM-ITO 

IM 

iM-ino 

4U-140 
i:i'i-ljj 
)2*-10n 

74  rl  iiirrs. 


Till' oliscrvalinii  wns  iiiaito.  tlinl  llie  HjriirM  iriven 
an?  fur  IciliaiiH,  ami  woiiM  hint*  to  be  iiUHlifliHl  for 
eacli  r.ii-i.  of  lui'ii, — [AiUlirop.  sue.  Waah.;  meetinii 
April  1-  )    J.  w.  p.  |854 

Through  Siberia.  — This  is  tlie  title  of  a  work  by 
Henry  Laii-ripll,  first  nppearlii<;  In  IS.SI.  and  Issniii? 
in  a  thlnl  ydiliivii,  in  ISS'J,  liy^Himahton,  Mifllln,  it 
Co..  Itmion.  TliP  aiilhor's  junrnry  \va^  overland 
llinxish  Tobolsk.  Toinik,  and  llie  nouihcrn  part  of 
Slbi-rla.  ncross  the  hend  wali-rs  of  the  ^re.it  norlJi- 
Dowhii;  river-sy«lein"!  of  Asiatic  [tn^sia,  to  tlio  mouth 
of  th«  A'noor  Itiver.  The  chief  motive  of  the  trip 
was  II  study  of  prison. life  In  the  countries  visited; 
but  works  of  thin  kind  frequently  reveal  delicate  flow- 
ers iif  alioriginnl  life  and  facts  that  are  as  weleome 
to  the  n':ider  ii*  their  cre.it  value  Is  unappreciated  by 
the  writer.  The  antlinr  elvet  a  list  of  the  stocks 
meiiijoiieil  In  the  ItU'-sian  map  of  this  territory,  as 
fnllows:  .Slavs.  Zeryaiii,  Vogul«.  Votyaks,  Tatars, 
Kir5hee»,  Kiiraknlp^ik",  .Sarto.  Usheks,  Turks.  Kal- 
niukn.  Telciili.  Oitj.iks.  Samoyedes.  Tiirakis,  Yakuts, 
Tuiigusi's,  Odidi.  (iilyaks.  Vnkaalrs.  Chukrhi-',  Kiv 
riak^,  K;iini'liailalcs.  Alnos,  Buriali,  Mauchus.  and 
Chinese.  The  mntinfr  in  which  the  ethnological  In- 
formation Is  scattered  ihroush  the  work  renders  it 
dillictdt  to  refer  to  that  concerning  any  one  tribe. 
Especliil  inlere.vt  will  lie  taken  in  the  mention,  on  p.  26, 
of  the  Tatars,  descetulants  of  the  fnllow^ers  of  Oengliis 
Kiiaii.  The  elhuosraphy  of  the  01>-Irtish  valley, 
inclutlln'.;  Tatars,  liussians,  Viigids,  Osljak«,  atid 
Sainoyedes.  will  lie  found  on  pp.  ilH-HXJ,  1lM-12(1:  that 
of  the  Veniscl,  on  pp.  'iO.'i-SIO;  that  of  the  Yakutsk 
province,  on  pp.  aOIWUiS.  with  a  sliort  vocabulary  on 
p.  ."JtW.  In  ch.ipter  xxviil.  will  be  found  an  account 
of  personal  adventures  with  the  Mongolian  frontier 
races;  aiul  in  chapter  \\x  .  a  dcscriiition  of  tlie  Bur- 
jatn.  t'oiiiiii;'  to  till.  Amoor  River,  the  Oronchons.  or 
reindeer  'J"unKii«eR.  and  the  ManyarRS,  or  horse  Tun- 
giises,  meet  the  traveller  (see  pp!  o07-»">Il).  Chapter 
xliii.  Introduces  us  to  .Manchuria  and  its  Inliabitants; 
»nd  chapter  \lvi.,  to  the  Uilyaks  and  Gold!  at  the 
niouth  of  the  Amoor;  and  the  closing  portion,  to  east- 
ern Siberia,  the  Kamchatkals.  ami  (>auhalins.  The 
volniue  cl'ises  with  a  bibliograpliy  and  a  copious  in- 
dex.—J.  w.  V.  [855 
EOYPTOLOGT. 
Art  in  Egypt— The  inHuence  of  the  earlier  art 
of  Chaldea  ami  Assyria  on  an  in  Egypt,  is  the  subject 
of  a  work  by  L.  von  Sybel,  Krilik  des  aegyplUchen 


omamenta  ( Marburg,  1B.9.'J),  In  whicli  he  takes  tlie  posi- 
tion, that,  after  the  eighteenth  and  nineteputh  dynas- 
ties, the  art  of  Egypt  was  largely  modlflvd  by  the 
influence  of  Chaldean  and  A».syrian  art.  This,  he 
assert",  is  shown  not  only  in  ilecoration,  but  also  in 
statuary  of  tlie  liuman  form.  Perrot,  though  illffering 
in  some  respects  from  the  author,  bears  witness  to 
his  extended  researches  and  lils  excellent  tuste,  — 
(«eo.  are/ieo/..  Dec,  1882.)     ii.  o.  [856 

Color  in  Egypt. —  "  Egvpti.m  color  mn«t  be  iMien 
in  Egvplian  sunlight,  which  almn~t  bints  it  out,  or  in 
the  dim  interior  of  an  Egyptian  temple,  and  then  Itie 
strong  contrasts  of  bright  hues  are  very  much  sweeter 
and  more  musical  than  llicy  seem  to  us.  There 
is  a  gentle  harmony  in  them.  ...  It  is  impossllde, 
without  seeing  a  very  line  Epyptlan  monument  under 
tiie  condiliona  of  llglit  In  which  the  builders  meant  it 
to  be  (.een,  for  us  to  apprehen<i  their  coloring,  which 
certainly,  when  represented  in  idctures,  or  seen  in 
our  own  generally  diffused  light,  has  an  aspect  of 
harsliness.  thongli  the  harmiuiy  of  color  is  maintained 
in  the  use  the  E::yplinn«  make  of  It.  Take  ivory  and 
ebony,  gi'lil,  lapis  la/.nli,  green  and  red  jasper,  and 
let  a  great  master  make  a  mosaic  in  Kgvpllan  style, 
and  ymi  would  see  hnw  really  grand  it  is,  and  how  it 
has  in  it  tliat  large  simplicity  which  i-nniiects  it  with 
the  expression  of  durability.  I  think  if  you  will 
studv  Kg>ptian  ilecoration  you  will  lind  this  In  be 
true."  —  (R.  S.  Poole,  in  '  Lect.  on  art,'  IS-SJ.)     H.  o. 

[857 

EARLY  INSTITUTIONS. 

Institutions  of  early  Rome.  —  M.  Alfred  Maury 
sums  up  thectmelusions  I'f  Gen.  Favd  in  his  Aiichnne 
Horn  (Paris.  1.S.S0.  8°).  The  city  presents  itself  at 
first  A-i  an  aristocracy  of  free  men  (invcniii)  governed 
by  llie  licttds  of  families  (palrci).  It  was  an  aris- 
tocracy of  landlords  and  warriors.  Below  this  aris- 
tocracy were  the  plebeians,  who  were  clients  of  the 
patricians;  at  any  rale,  subject  to  them,  and  governed 
by  them.  Most  of  the  land  was  in  tlie  liaiids  of  the 
patricians.  The  plebeians  appear  to  have  had  only 
movable  property,  and  not  much  of  that.  As  in  the 
feudal  time,  during  the  middle  ages,  war  was  regarded 
as  the  school  of  virtue;  but  it  was  a  school  for  every 
class  of  free  men  (which  was  not  tlie  ca-e  in  feudal 
tiroes).  The  freemen  went  to  war  at  llieir  own  cost, 
each  man  spending  lii'i  own  money  in  it.  The  burden 
of  military  service  was  very  licavy  for  ihe  poorer 
classes  of  freemen,  and  it  was  a  |iriiicipal  cause  of 
the  pauperism  and  indebtedness  of  the  plebeians,  of 
which  we  read  so  much.  The  people  were  coniiiiually 
called  out  to  war,  and  had  no  time  left  them  in  which 
to  provide  themselves  with  the  necessary  means  of 
support.  The  writer  describes  tlie  Institution  of  paid 
forces  and  standing  armies.  This  gave  to  Rome  a 
great  advantage  over  the  other  states  of  Italy,  where 
the  people  were  still  called  to  war  at  their  Individual 
cost.  The  result  was,  that  not  only  Lallum,  but 
almost  all  Italy,  was  soon  subject  to  Itome.  Colonies 
of  Roman  citizens  were  llieii  planted  in  various  parts 
of  Italy,  ami,  what  was  unprecedented,  garrisons  of 
soldierly  were  establisheil  to  protect  them.  The  other 
stales  of  Italy  did  not  protect  thecolunle«  which  went 
out  from  them.  The  colonies  were  frequently  quite 
severed  from  the  motiier-state.  This  was  not  the 
case  with  the  colonies  of  Rome.  They  were  the  out- 
posts of  a  military  system.  The  arts  of  war  and  de- 
fence were  constantly  cultivated  by  llie  Ri>m.-kns. 
This  was  not  the  case  in  the  other  stales  of  Italy,  and 
they  were  ea.sily  conquered.  Gen.  KaviS  considers 
the  early  history  of  Rome  from  the  military  point  of 
view.  —  {Jvurn.  tlessax).,  Jan.,  1883.)    D.  W.  B.    (898 
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INTELLIGENCE  FROM  AMERICAN  SCIENTIFIC  STATIONS. 

GOVERNMENT  ORGANIZATIONS. 
SepaitmeDt  of  apionltars. 


TacU  of  interest  In  economic  tntomnloyj/.  —  ttulle- 
tin  2  »(  the  entomnlogical  division  conUiiii)  the  fol- 
lowing facts  of  interesi: — 

Tlie  C'lirysomi'lid  Graptodern  cariiinta  injiireil  fucli- 
»ia»  by  eating  tli«  leavos  in  Septeinl>er  at  <Ji>rtnun- 
town,  Peiiii. — Duriiij;  ISSJ  tin?  army-worm  wan  r«- 
porteil  from  Saratnga  County,  N.Y.,  at  tin-  tiorlli, 
10  the  Itcilriver  valley  in  Louisiana,  nt  the  south. — 
The  larva  of  Agrotis  inermis  Is  mentioned  a«  cuttlni; 
down  smihix  in  an  extensive  (lower-ganli-n  at  Ger- 
mantowii.  PiMin. — Tlio  i-lover-leaf  weevil  (Phytono- 
rou«  pniictatusi  was  a»  destnielive  in  Yates  (.'oiinty, 
N.  v.,  in  IStii  as  in  1H.S1 ;  ami  lis  spread  into  adjoining 
couiilies  was  noticed.  —  Kplieslia  zeae  was  received 
from  New-York  City,  with  accounts  of  damage  done 
by  the  larva  to  lozenges.  — The  description  of  the 
curioiu  work  of  a  inlte  allied  to  Tetratiycliu«  tella- 
rius,  found  at  Melrose  Highland".  Mass  ,  is  civen.  A 
large  ash-lrec  was  almost  entirely  covered  by  u  tilniy 
well  spun  by  this  mile.  — The  little  homn[iterou»  En- 
tilia  sinuata  Kabr.  wait  sent  from  Franklin  Falls, 
N.H.,  as  destroying  the  Canada  thislle.  —  Iso^oma 
Iritici  was  received  from  Columbia  County,  Wash. 
Ter. — Tliefuuiius.Scoriassponijiosa,  upon  the  honey- 
dew  of  Sehizoneura  imbric.-itor,  w.i»  sent  from  Jolin- 
•on  County,  Tenn.  — Twii;s  of  Wistaria  were  received 
from  HmUon,  <).,  which  were  bored  by  the  larva  of 
Elapliidioii  villosum.  —  A  letter  frotii  Mr.  II.  G. 
Uubb.'inl,  on  the  aid  of  spiders  in  tlie  spread  of  scale- 
insects,  is  Kiven  in  full.  —  The  seventeen-year  cicada 
apj)earei|  in  IS.S2  In  parts  of  Yatcg,  Ontario.  Living- 
ston, and  Wyoming  Counties.  N.Y.  —  A  mill  at  Lan- 
sing. Mich.,  was  overrun  (Novembe'',  l.Wi)  by  the  two 
hrt^lles  Palorus  depressus  and  Laeniophlaeus  aller- 
n&ns. — The  natives  of  LTppcr  Uirmah  use,  as  a  remedy 
for  cotton  insects,  conjee-water;  i.e..  fermented  riee- 
walcr,  with  a  little  salt  and  the  rind  of  a  fresh 
squeezed  lemon  thrown  in.  —  Mr.  William  Plumer  of 
Lexinalon,  Mass..  advises  the  addition  of  a  small 
quantity  of  gum-arabic  or  glue  and  bichroraale  of 
potash  to  insecticide  solutions,  in  order  to  render  tliem 
'  water-proof,'  or  less  readily  washed  off  by  rains  from 
plants  or  trees  to  which  they  have  been  applied.  — 
The  effect  of  frost  upon  scale-insects  Is  considered  in 
a  letter  from  Mr.  .loseph  Voyle,  of  Gainesville,  Fla., 
who  concludes,  that,  by  unusually  cold  weather, 
larv.ie  killed,  but  not  enougli  to  be  of  service  to  the 
hatching  and  development  arc  retarded,  and  a  few 
tree. 

PUBLIC    AND    PRIVATE    INSTITUTIONS. 

Astronomical  obserrratory  of  Harvard  oalle|r«,  Ounbridge,  Man, 
The  wiirk  at  the  oh^erenlm-y .  —  There  has  l)een  great 
progress  in  the  reduction  and  publication  of  past  ob- 
servations. The  catalogue  giving  the  results  of  pho- 
tometric measurements  on  four  thousand  stars  is  now 
in  the  hands  of  the  printer. 

Photometric  observations  of  a  hundred  and  eighty- 
five  eclipses  of  .lupiters  satellites  have  been  made. 
The  senrch  for  objects  with  singular  spectra  has  been 
continued  and  carried  on  with  more  system  than 
formerly.  At  the  last  op|>osition  of  Mars,  the  satel- 
lites were  seen,  and  photometric  measurements  were 
oblaineil  which  agreed  with  tho»e  made  in  1877.  The 
resiUts  of  the  photometric  measurements  of  various 
points  on  the  moon  liave  been  published  in  the  Sete- 
nographical  Journal,  v.  57.    Mr.  Chandler  haj  made  a 


careful  study  of  Sawyer's  variable  star,  anil  has  found 
the  period  to  be  about  twenty  hours.  The  variation 
of  the  light  is  about  three-fourths  of  a  magnitude. 

Profe„ssor  Rogers  has  foutul  it  necessary  to  take  a 
prolonged  rest  from  night-work,  but  will  resume  soon, 
riie  results  of  his  work  in  the  last  twelve  years  will 
occupy  three  vidumes  of  the  Annals,  and  are  being 
prepared  for  publication. 

The  mea-nrement  of  the  light  of  the  stars  visible 
to  the  unaldeil  eye  was  completed  last  summer,  (^ver 
ninety  thousand  meaaui-cs  were  made  on  about  four 
thousand  stars.  The  effect  of  atmos|dieric  absorption 
has  been  found,  for  any  .iltitude  exceeding  l.">°,  to 
equal  in  stellar  iriagnitudes  one-fourth  of  the  secant 
of  the  zenith  distance.  This  agrees  with  the  result 
of  .Seidel,  the  average  devi.ition  of  the  two  determi- 
nations not  exceeding  one-thirtieth  of  a  magnitude. 
An  extended  comparison  of  the  scale  of  magnitudes 
employed  by  previous  observers  has  Iwen  made.  A 
rcductiim  of  the  observations  of  Sir  William  Ilerschel 
lias  been  effected,  and  has  led  to  important  results. 
Their  neglect  hitherto  has  l)een  partly  owing  to  the 
want  of  a  suitable  svslein  of  magniiiicles  by  which 
they  might  Iw  reduced.  This  want  h.is  been  supplied 
by  the  photometric  measures  at  this  observatory.  We 
have  thus  an  accurate  measure  of  the  brightness  of 
a  large  part  of  the  lucid  stars  of  a  hutnlred  years  ago. 


NOTES  AND  NEWS. 

The  fifth  session  of  tlic  congress  of  Americanists 
will  be  held  in  Copenhagen,  .\ug.  21-24,  under  the 
patronage  of  Christian  IX.,  king  of  Denmark.  Dr. 
J.  .1.  A.  Worsaae,  director  of  the  museum  of  etiinog- 
raphy,  will  be  the  president,  and  W.  A.  Carstensen, 
general  secretary.  \  prospectus  of  the  meeting  has 
been  publislicd,  and  may  be  had  from  the  president 
or  the  secretary.  Any  one  remitting  twelve  francs  to 
M.  Tielgen,  lUrecteur  do  In  tianqxie  pritie  dc  Vnpen- 
hngue,  will  be  entitled  to  a  ticket  of  membership  and 
a  copy  of  the  report.  The  subjects  to  be  discussed 
are  as  followB:  — 

History  and  geolofiy.  — Discovery  of  America;  The 
Northmen  In  Greenland;  Mexican  calpuUlx;  Central 
American  nationalities;  Mexican  and  Peruvian  mili- 
tary systems;  The  Popol  Vuh;  Comparison  of  the 
kingdoms  of  Cuzco,  Trujillo,  and  Peru;  Peruvian 
divinities,  Viracocha,  etc. ;  Migrations  of  the  Caribs; 
Trailitions  of  the  deluge  In  America. 
°  Archeotoijy.  —  Kjiikkcnmoddings  of  Greenland  and 
elsewhere;  Sacred  signs;  Religious  and  emblematic 
Btg;nificaiicc  of  Idols,  etc.;  Architecture  of  Peru. 

Anthropolojjy  and  etlmoluyy.  —  Tribal  synonymy 
and  cartography;  Kingdoms  of  Cibola,  Quivira,  and 
Tegnayo;  Kllinology  of  New  Granada  and  the  Isth- 
mus; North  America  and  Central  Asia  compared. 

LlnftuUHci  and  paleo>iraphy.  —  Grammar  of  the 
Eskimo  compared  with  that  of  other  American 
langusigcs;  Mexican  languages  and  others  compared; 
Decipherment  of  Maya  inscriptions,  and  of  quippos; 
Peruvian  languages,  and  otiiers  compared. 
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—  At  the  annual  mectlnit  of  the  Bostou  society  of 
natural  history,  Mny  2,  the  following  ofBcers  were 
chosen:  president,  Samuel  11.  Scuilder;  vire-prpsi- 
dent*,  John  Cumraing?,  F.  W.  Putnam;  curator,  Al- 
phcus  Hyatt:  honorary  socreliirj-.  b.  L.  Abbot,  M.D. ; 
secretary  and  librarian,  Edward  Burgess;  treasurer, 
Charles  W.  .Sctidiler.  The  report  of  the  curator. 
Prof.  A.  Hyatt,  gavtj  a  full  account  of  the  inini-ra- 
logiciU  «yjllerllon,  the  re-;irrangenient  of  which  has 
just  been  completed,  ami  to  which  wc  sliall  soon 
refer  more  particularly.  It  was  shown  that  it  would 
he  impossible  to  complete  the  arrnngenienl  of  the 
other  I'ollectlons  in  similar  manner,  withi>ul  addi- 
tional income  at  ihc  society' !<  disposal.  Conxlderable 
work  w.'ut  done  in  the  geological  collection,  but  It* 
final  arrangement  will  need  at  least  a  year's  more 
worls. 

The  Inislee  of  the  Lowell  lecture  fund  hn^  gener- 
ously continued  to  support  the  Teachers'  school  of 
acience.  in  whicli  ten  lessons  had  been  given  by  Prof. 
W.  11.  Niles,  on  physicaJ  geography,  and  Ave  by  Dr. 
H.  P.  Bowdltch,  on  physiology.  Both  courses  were 
Attended  by  large  numbers  of  teacher*.  Laboratory 
instruction  wa«  also  given  to  one  class  from  the  Mas- 
sachusetts insliHile  nf  technology,  and  one  from  the 
Boston  university,  besides  two  private  clossf-s;  and 
during  tlie  summer,  instruction  was  given  to  four- 
teen students  in  the  curator's  laboratory  at  Aiiiiis- 
'luam,  Mass.  In  one  dredging-trip  specimens  of 
Octopus  and  other  Interesting  forms  were  brought  uii 
from  about  forty  fathoms. 

The  secretary  reported  the  additions  to  the  library 
to  amount  to  2,0t)5  volumes  and  p.iinphlets.  Three 
parts  of  the  proceedings  and  three  of  tin-  memoirs 
imd  been  printed,  together  with  a  new  list  of  members. 

Seven  essays  were  offered  in  competition  for  the 
Walker  prize  of  the  year,  —  'The  life-history  of  any  . 
animal.'  The  committee  awarded  the  first  prize 
to  HowanI  Ayers  of  Cambridge,  for  his  essay  on  the 
dcvelopmcat  of  (he  tree-cricket  (Oecanthus  niveus) 
ami  one  of  its  piini'ites  (Teleas).  The  committee 
requested  further  lime  for  the  consideration  of  the 
award  of  the  second  prize.  The  successful  essay  fills 
A  hundred  ,ind  twenty-seven  manuscript  pages,  and 
is  beautifully  illustrated  with  thirty  plates  carefully 
drawn  and  colored.  The  author  hag  attempted  to 
estubli.sh  or  discuss  the  following  polnLi:  for  Oecan- 
thus; the  origin  of  the  ovum  in  a  germariom,  the  pro- 
cess of  yolk-formation  by  ccH-degeneration  Instead  of 
secretion,  a  primitive  segmentation  of  the  embryo 
before  the  appearance  of  the  permauent  segments, 
the  existence  of  a  pair  of  appendages  on  each  of  the 
seventeen  segments,  the  formation  of  tlie  dorsal 
vessel  as  originally  a  paired  organ  (as  in  some 
worms),  the  existence  of  eiubryonic  gills,  the  lack  of 
any  sharp  distinction  between  a  cell  and  its  nucleus 
and  between  the  latter  and  the  nucleolus,  the  origin 
and  significance  of  the  embryonic  membranes,  and 


the  dorsal  organ  among  insects;  In  Teleas;  iha 
ubsouce  of  embryonic  membranes,  and  the  occurrence 
of  an  interrnodlato  larval  form  between  the  blasto- 
phere  and  the  cyclops-larva  of  Ganin. 

—  At  the  close  of  its  last  session.  Congress  made 
provision  for  the  co-operation  of  the  Uniteil  States  in 
the  researches  proimsed  by  the  electrical  congress  »l 
Paris  In  ISJi'J.  The  secretary  of  state  has  desigiialiwl 
as  commissioners,  on  the  part  of  this  govenimenl. 
Professors  Barker  of  the  university  of  Pennsylvania, 
Trowbrirlge  of  Harvard  university,  and  Rowland 
of  .Tohns  Uopkins  university.  The  sum  of  $12,3()0 
was  appropriated  for  experiments. 

—  The  newly  organized  Royal  society  of  Canada 
will  hold  a  session  in  the  parliament  buildings  at 
Ottawa,  commencing  May  T2.  Delegates  (rom  sev- 
eral scientific  bodies  in  the  I'nited  States  are  ex- 
pected to  be  present. 

—  At  a  meeting  of  the  Wasliington  anthropologi- 
cal society,  April  17.  Dr.  W.  J.  Hoffman  made  a  com- 
parison of  Eskimo  and  Culifornian  pictographs  by 
means  of  charts,  by  which  he  .showed  the  relation 
between  these  figures  and  the  sign-language  of  the 
North-American  tribes.  .\  wonderful  fatniliarily  with 
tlie  gesture-speech  enables  Dr.  Hoffman  to  read  many 
of  the  pictographs  with  perfect  readiness,  Mr.  J. 
Cnrlln,  who  has  spent  mtieh  time  in  diplomatic  ser- 
vice in  Russia  and  Hungary,  ami  has  brought  home 
a  rich  treasure  n(  the  folk-lore  of  the  regions  in 
which  he  has  travelled,  read  a  paper  on  Scandiimvlnn 
and  M.igyar  fulk-lore.  Dr.  Fletcher  explaln<'d  Zoja's 
scheme  for  the  nomenclature  of  st.tlure,  given  else- 
wtiere  iu  this  issue. 

—  By  the  system  of  railway  time  recently  recom- 
mended by  the  railway  time  convention  in  St.  Louis, 
the  time  of  the  different  long  railways  of  the  coun- 
try would  only  differ  by  whole  hours.  It  is  proposed 
that  each  road  shall  reckon  its  time  from  one  or 
more  of  a  set  of  meridians  fifteen  degrees,  or  one 
hour,  apart,  so  that  the  time  of  each  meridian  may 
reach  seven  and  one-lialf  degrees,  or  thirty  minutea, 
on  each  side.  The  meridians  suggested  for  the 
United  States  are  the  75th.  (MIth,  10.5th,  and  120th. 
west  of  Greenwich.  The  confusion  of  time  now  au 
common  in  many  of  our  large  cities  would  in  thU 
way  be  avoided,  the  minutes  and  seconds,  at  least, 
agreeing  on  the  different  ro.ids. 

—  The  treasurer  of  the  Balfour  fund  acknowledges 
the  following  additional  subscriptions:  Prof,  J.  Play- 
fair  McMurrich,  Ontario,  $6;  T.  Mackenzie,  Univer- 
sity college,  Toronto,  >1;  George  Acheson,  Collegiate 
Institute,  Toronto,  $2;  H.  Pillsbury,  High  school, 
Springfield,  Mass.,  $1;  I'ruf.  J.  H,  Comstock,  Coniell 
university,  $5;  Prof.  .1.  A.  Holmes,  University  of 
North  Carolina,  $5;  Prof.  H.  C.  Coon,  Altord  uni- 
versity, $1.     Previously  acknowledged,  $4t>d.2ii. 

—  In  SciBNCE,  p.  SiS,  In  the  article  on  Form.^:ioi, 
of  the  tails  of  comets,  read,  '  Mr.  Kanyard  sugg>--r>  ' 
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THE  SOCIETY  OF  NATURALISTS  OF 
THE  EAS7'ERi\   UNITED  STATES. 

Is  answer  to  a  call  dated  March  31,  a  num- 
ber of  working  naturalists  met  at  Springfield, 
Mass.,  April  10,  to  consider  the  advisabilitj 
of  organizing  u  society  for  the  discussion  of 
methods  of  natural  history  work.  In  the  dis- 
cussion which  followed  the  election  of  Pi-ofessor 
Hyatt  to  the  chair,  it  was  shown  that  every 
one  pri'scnt  had  often  felt  the  need  of  opijortu- 
nities  to  meet  other  workers  in  his  own  special 
6eld  with  whom  to  discuss  such  topics  as 
methods  of  laliorator}-  work  ;  laboratory  tech- 
nique ;  new  and  valuable  processes  of  staining, 
mounting,  cutting,  and  preserving  sections ; 
different  systems  of  instniction  in  various  de- 
partment.'? of  natural  science ;  methods  with 
small  elective  classes,  or  with  large  college 
classes;  the  position  which  the  sciences  of  ob- 
sen-ation  should  hold  in  the  college  curriculum  : 
the  amount  of  natural  science  which  should 
api)ear  in  college  entrance  examinations ;  the 
amount  and  character  of  such  iustniction 
essential  in  preparatory  schools ;  museum  in- 
,  lereste ;  mutual  aid  or  co-operation  between 
ditferont  museums  ;  metho<ls  of  museum  work  ; 
methods  of  exhibition  ;  and  similar  topics. 

While  there  are  many  opportunities  for  the 
publication  of  the  results  of  scientific  work  and 
investigation  throughout  the  country,  and  for 
keeping  up  with  current  results,  there  has 
existed  heretofore  no  association  where  such 
subjects  as  those  above  named  could  l)e  made 
the  chief  topics  of  discussion.  The  need  of 
an  association  devoted  to  such  technical  pur- 
poses is  certainly  as  great  at  the  present  time, 
when  science  is  beginning  to  take  its  proper 
place  in  the  curriculum  of  all  educational  in- 
stitutions, and  laboratories  and  museums  arc 
springing  up  all  over  the  country,  as  was  the  need 
in  earlier  days  for  founding  the  American  as- 
aociation  for  the  advancement  of  science.  Pub- 
lished essays  can  bo  read  at  home  :  but  for  the 
right  understanding  of  ditlicult  manipulation  in 
the  laboratory,  of  methods  of  instruction  either 
in   the  laboratory  or  class-room,  or  for  any 
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efficient  co-operation,  it  is  esscnti.al  to  meet 
and  talk  with  the  originator  of  the  method,  or 
with  one  who  is  well  versed  in  its  application. 
The  worker  in  natural  science  knows  that  in 
every  laboratory  new  points  are  being  con- 
stantly developed,  which,  though  of  value  for 
saving  time  or  labor,  are  frequently  never 
iniblished. 

At  the  meetings  of  this  society  there  will  be 
special  opportunities  for  getting  such  informa- 
tion from  a  number  of  l.iboratorics  where  work 
is  constantly  going  forward.  Again  :  the  meet- 
ings will  furnish  chances  for  those  at  home  to 
meet  and  question  the  many  American  natural- 
ists, who,  on  their  return  from  visiting  or  work- 
ing in  the  best  laboratories  in  England  and 
Europe,  bring  with  them  the  latest  methods 
in  vogue  on  the  other  side  of  the  Atlantic,  — 
a  number  which  ma^-  increase,  now  that  an 
American  table  at  Urihrn's  zoologic.nl  station. 
Naples,  is  held  by  Williams  college. 

The  work  of  organization  occupied  neai'ly 
all  the  time  at  the  Springfield  meeting ;  but,  in 
the  brief  informal  discussions  which  followed, 
the  opinion  was  very  generally  expressed,  that 
one  of  the  most  important  questions  with 
which  we  have  to  deal,  and  one  which  needs 
immediate  attention,  is  the  preparation  neces- 
sary for  the  study  of  natural  science  in  col- 
leges. The  great  dilHculty  in  making  a  success 
of  college  instniction  in  the  sciences  of  obser- 
vation lies  in  the  fact  that  not  one  young  man 
in  twenty  knows  either  how  to  observe,  or  how 
to  think  about  facts  of  observation.  His  edu- 
cation in  that  line  is  very  deficient,  or  else  en- 
tirely wanting ;  he  is  utterly  helpless  without 
his  books,  and  seems  quite  unable  to  see  or  to 
correlate  facts  for  himself.  No  other  branch 
of  the  curriculum  is  so  inefllcienth-  treated  by 
the  preparatory  schools  and  academies.  It  is 
the  reverse  of  right,  that  the  college  professor, 
with  a  class  of  from  forty  to  cight3-  men, 
should  have  to  make  the  vain  attempt  to  teach 
the  lowest  step  in  the  observational  sciences. 
Methods  which  can  alone  guiu-antce  suctiess  in 
imparting  to  the  eye  and  the  mind  the  rudi- 
ments of  science  cannot  be  employed  under 
such  conditions.     Moreover,  it  is  a  matter  for 
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the  deepest  regret,  that  ^oiing  men  who  are 
soon  to  be  in  places  in  the  world  where  they 
have  no  books,  and  where  the  keenest  exercise 
of  the  powers  of  obsenation,  and  the  judg- 
ment of  facts  are  demanded,  shonld  in  so 
many  cases  have  no  opportunity,  or  next  to 
none,  either  in  school  or  college,  lor  the  acqui- 
sition of  a  training  upon  which  the  success  of 
their  life-work,  in  the  larger  number  of  (iro- 
fessions  and  occupations,  is  dependent. 

It  is  to  be  bo[jed  that  one  needs  onl}'  to 
mention  such  objects  as  these,  to  bespeak  for 
this  new  association  the  sympathy  and  sup- 
port of  all  naturalists  and  earnest  workers  in 
science. 

At  the  concluding  session  of  the  meeting 
just  held,  the  society-  elected  liie  following 
officers :  president.  Professor  Alpheus  Hyatt, 
curator  of  the  Boston  society  natural  histor}- ; 
vice-presidents,  I'rof.  II.  Newell  Martin,  Johus 
Hopkins  university.  Prof.  A.  SI  Packard, 
jun..  Brown  university;  treasurer.  Prof.  Wil- 
liam B.  .Scott,  Princeton  college ;  secretarj-, 
Prof.  Samuel  F.  Clarke,  Williams  college. 

At  the  same  session,  a  constitution,  which 
had  been  drawn  up  by  a  committee  of  three, 
was  read  and  adopted.  In  it  the  object  of  this 
society  is  stated  to  be  "the  association  of  work- 
ing naturalists,  for  the  discussion  of  methods 
of  investigation  and  instruction,  hiboratory 
technique  and  museum  administration,  and 
other  topics  of  interest  to  iuvestigatoi-s  and 
teachers  of  natural  history,  and  for  the  adop- 
tion of  such  measures  as  shall  tend  to  the  ad- 
vancement and  diffusion  of  the  knowledge  of 
natural  history  iii  the  community." 

Membership  in  the  society  is  limited  to 
instructors  in  natural  history,  oflBcers  of 
museums  and  other  scientific  institutions, 
physicians,  and  other  persons  professionallj- 
engaged  in  some  branch  of  natural  histor)-. 
Any  member  may  present  to  the  executive 
committee  names  of  candid-ites  for  member- 
ship, but  onl3'  those  candidates  who  are  ap- 
proved by  the  executive  committee  maj-  be 
elected  to  membership  by  a  majority  of  the 
members  present  at  any  meeting  of  the  society-. 
The  annual  fee  for  membership  is  two  dollars. 


The  officers  are  elected  by  ballot  at  the  an- 
nual meeting  of  the  society,  their  official  term 
commencing  at  the  close  of  the  meeting. 

The  five  ofHcers  of  the  society  constitute  the 
executive  committee,  who  are  to  recommend 
to  the  society,  from  time  to  time,  such  measures 
as  they  may  deem  expedient  for  the  pm-poacs 
of  the  society. 

The  proposed  meetings  of  the  association 
are  to  be  held  only  in  the  New  England  and 
Atlantic  states  north  of  Virginia.  They  are 
not  fixed  to  one  locality,  but  are  peripatetic ; 
and  it  is  intended  to  have  them  held  in  differ- 
ent college  and  university  towns,  to  facilitate 
means  of  illustration. 

The  annual  meeting  is  to  be  held  on  the 
second  Wednesday  of  March  in  each  year, 
unless  otherwise  ordered  by  the  executive 
committee ;  and  special  meetings  may  lie  ap- 
pointed at  any  time  by  a  vote  of  the  society 
or  of  the  executive  committee.  The  second 
meeting,  for  instance,  is  to  be  held  in  New 
York  during  the  next  t'hristmas  holidays. 

It  is  also  declared  to  be  the  policy  of  the 
society,  l>y  correspondence  and  otiierwise,  to 
encourage  the  formation,  and  co-operate  in  the 
work,  of  societies  of  similar  name  and  object 
in  other  parts  of  the  country.  We  are  in- 
formed, indeed,  that  a  request  for  the  forma- 
tion of  such  an  organization  in  the  west  has 
already  been  received,  and  favorably  reported 
on. 

We  understand  that  some  objections  have 
been  raised  to  the  formation  of  a  society  dis- 
tinct from  tlie  American  association ;  but  it 
will  be  evident  from  this  sketch  of  its  plan, 
that  at  present  it  is  neither  general  enough  in 
its  ol)ject,  nor  broad  enough  in  its  geographi- 
cal field,  to  permit  of  working  in  connection 
with  the  larger  organization. 


THE  MATHEMATICAL   TRIPOS  IN  THE 
UNIVERSITY  OF  CAMBRIDGE. 

In  .January  of  this  year  the  list  of  success- 
ful candidates  for  mathematical  honors  at  the 
University  of  Cambridge  was  published  under 
new  rules,  which  provide,  among  other  things, 
that  the  names  shall  l>c  finally  arranged  alpha- 
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betlcally,  and  not,  as  heretofore,  iu  the  order 
of  merit. 

Under  the  old  Bj'stem,  the  tripos  examina- 
tion began  generallj-  on  the  first  Mondaj'  in 
January.  Two  papers  were  set  on  each  of  the 
first  four  days  of  that  week  ;  then  followed  an 
internal  of  tt-n  days,  during  which  the  work 
of  the  candidates  was  examined,  and  a  list  of 
those  who  had  "  acquitted  themselves  so  as 
to  deserve  watltematical  honors"  published; 
Gnally.  all  such  persons,  but  no  others,  were 
admitted  to  the  rest  of  the  examination,  which 
consisted  of  a  five-da3-s'  further  test  in  the 
more  diiScuIt  parts  of  mathematics  and  natural 
philoBoph}-. 

The  names  of  all  the  candidates  previously 
edared  to  be  deserving  of  honors  were  then 
rrangcd  in  the  order  of  merit,  detcnnined  bj- 
e  work  of  all  the  nine  days,   *' into  thrf.-c 
lasses  of  wranglers,  senior  optimes,  and  junior 
iptinies :  "  and  this  list,  which,  of  late  years. 
;enerally  contained  about  a  hundred  names, 
as  then  published  in  the  Senate  House. 
The  regulations '  for  the  mathematical  tripos 
xamination   directed   that  in    no  book-work 
per  of  the  first  six  days  should  be  contained 
ore    questions   than   well-prepared    students 
ight  be  expected  to  answer  within  the  time 
allowed  for  tlic  paper  ;  but  they  sanctioned  the 
introtluotion,  in  aU  the  subjects,  of  "examples 
and  questions,   by  way  of  illustration  or  ex- 
planation, arising  directly  out  of  the  propoM- 
tions  themselves."     This  last  rule  enabled  the 
moderators  ami  examiners  to  attach  a  rider  to 
almost  every  question,   and   thus  to  increase 
tlie  length  of  the  papers  far  beyond  what  even 
^^-Uie  ablest  man  could  write  out  properly  in  the 
^^feme  allowed. 

^^1  An  ex.<imination  of  the  papers  of  the  last 
^^Ben  rears  shows,  that,  in  the  fifteen  papers 
^Hncvoted  each  year  exclusively  to  book-work, 
^Hanost  of  the  questions  wei-e  such  as  a  very  well 
^^  read  man  might  have  met  with  in  the  course  of 
I  his  studies  ;  but  that  a  very  large  proportion 
of  the  ridei-^  must  have  been  new  to  all  the 
candidates,  and  of  such  a  nature  as  to  test 
very  effectually-  tlie  power  to  do  new  work 
which  the  men  had  gained. 

The  great  honor  which  has  been  always  at- 

ched  to  the  senior  wranglei-ship  h.is  given 

se  to  the  sharpest  rivalry  for  first  place  ;  and 

this  rivalry  has  extended  to  the  tutors  as  well 

as  to  the  candidat<?8  themselves.     With  the 

lames  of  the  six  or  eight  men  who  stand  high- 

t  in  the  list  of  wranglers,  some  of  the  daily 

,{)ers  have  been  in  the  habit  of  printing  short 

'  Uusibrlil(t  uiilToralljr  caleniUx  for  tbe  /nir  IB'V,  pp.  2&-3I). 


accounts  of  their  lives,  and  of  giving  the  names 
of  the  teachers  who  prepared  the  men  for  the 
examination. 

As  a  result  of  this,  the  most  famous  tutors 
were  said  to  refuse  all  students  who  did  not 
give  promise  of  getting  a  good  place  in  the 
h'st  of  honors ;  and  those  young  men  who 
were  so  fortunate  as  to  secure  the  services  of 
one  of  the  celebrated  '  senior-wrangler  manu- 
facturers *  were  more  carefully  looked  afier  and 
traine<l  than  are  the  race-horses  for  the  Derby. 

There  has  been  a  continual  struggle  between 
the  examiners  and  the  tutors.  The  foraier 
have  Attached,  each  year,  diffiodt  and  ingenious 
riders  to  comparatively  easy  Ixwk-work  ques- 
tions ;  so  that  in  many  cases  the  connection 
between  the  two  is  by  no  means  obvious.  The 
latter  have  tried  to  send  up  candidates  so  well 
read,  and  so  well  trainctl  in  the  solution  under 
pressure  of  new  problems,  that  the  amount 
accomplished  should  dejicnd  only  uixiii  the 
rapidity'  with  which  the  student  could  write. 

Let  a  person  who  has  not  had  the  benefit  of 
this  coaching  attempt  to  write  out  one  of  the 
easier  tripos '  papers  in  a  time  equal  to  that 
originally  allowed  for  it,  and,  whatever  he  may 
think  of  the  wisdom  of  requiring  a  student  to 
l>e  prepared  for  examination  in  so  man}-  sub- 
jects at  one  time,  he  must  get  a  profound  re- 
sjx'ct  for  the  ability,  the  attainments,  and  tlie 
physical  endurance,  of  those  who  get  places  in 
the  tripos.  As  far  as  one  can  judge  from  such 
accounts  of  the  lives  of  higher  wranglers  as 
appear  in  the  newspapers,  the  more  ambitious 
students  have,  of  late  years,  come  up  to  the 
university  with  a  good  knowledge  of  analj-tic 
geometry,  differential  calculus,  and  mechanics. 
They  have  then  sjjent  nearly  three  years  — 
studying  in  vacation  as  well  as  in  term-time 
—  in  a  special  preparation  for  the  examination 
for  honors,  and  finally  have  been  sulijected  to 
the  terrible  strain  of  writing  the  nine-daj-s' 
papera.  One  cannot  wonder  that  many  stu- 
dents broke  down  in  the  course  of  prepa- 
ration, and  that  many  others  succeeded  in 
getting  high  rank  at  the  price  of  lasting  ill 
health. 

Mr.  Todhunter,  in  his  'Conflict  of  studies,' 
was  one  of  the  first  to  raise  his  voice  against 
the  system  ;  but  he  was  soon  joined  liy  others, 
who  argued  that  the  te.st  of  the  students'  pow- 
ers would  be  quite  as  effective,  and  the  evil 
results  of  tlie  preparation  fewer,  if  there  were 
an  inlen-al  of  several  months  between  the 
examinations  in  the  more  elementary  subjects 

■  'l*bp  tripos  pKp4>rs  for  each  yvur  nuke  a  qunrtu  tiKtnpbIrt, 
which  may  V'  ha<l  iif  Mman.  Ucorm  R«ll  k  Sunf ,  OxmhrldKi- 
warcbouM,  27  PatertHwIvr  Kow,  l.ondon.    I'rlcctwo  •hllllDff* 
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aud  in  those  or  the  taSnS^  days.  Finally, 
after  a  gocxl  deal  of  agitation,  a  new  system 
or  regnlnlions  for  the  niatheiuatiial  tripos  ex- 
aminations, to  go  into  elTect  after  Jaunaiy, 
1882,  was  made  and  iinMished  in  187l».  By 
tliesc  new  rnles,  the  whole  examination  is  made 
to  consist  of  three  parts  of  three  days  each. 
The  examination  in  part  I.,  which  is  to  begin 
on  the  Jilond.iy  liefore  the  fn-st  .Sunday  in  June, 
will  be  confined  to  Euclid,  arithmetic,  ordinary 
algebra.  an<l  the  firet  three  sections  of  New- 
ton's Principia,  with  the  elementary  p.arts  of 
trigonometry,  geometrical  conies,  statics,  dy- 
namics, hydrostatics,  optics,  and  astronomy. 
As  Mr.  Besant  remarks  in  tlie  '.Students'  guide 
to  the  University  of  Cambridge,'  however, 
"the  word  'elementary'  simply  implies  that 
the  rtnbjects  in  <iueslion  arc  to  be  developed, 
as  far  as  they  can  be,  without  the  aid  of  the 
elaborate  machinery  supplied  by  inoilcrn  anal- 
ysis. In  other  words,  the  methods  of  pure 
geometry  and  ordinary  algebra  and  trigonome- 
try are  to  be  the  only  instruments  em]jloyed ; 
and  the  elfect  of  this  restriction  is,  in  many 
cases,  to  make  the  treatment  of  mathematical 
ideas  more  dillicult.  and  to  call  out  a  more 
direct  and  poweiiul  application  of  intellectual 
energy."  From  the  results  of  this  csamina- 
tiou,  the  moderators  and  examiners  are  to 
publish  a  list  of  persons  who  have  ac(|uitted 
themselves  so  as  to  deserve  mathematical  hon- 
ors ;  and  these  persons  only  arc  to  be  admitted 
to  the  esaininalion  in  part  II.,  which  is  to 
begin  on  the  Monday  alter  the  second  Sunday 
in  .June,  and  to  cover  algebra,  trigonometry 
(plane  and  spherical),  theory  of  equations, 
easier  parts  of  analytic  geometry  (plane  and 
soli<l,  including  curvature  of  curves  and  sur- 
faces), differential  and  integral  calculus,  easier 
parts  of  differential  equations,  statics  (includ- 
ing elementary  pro^wsitions  on  attractions  and 
potentials) ,  Indrostatics,  dynamics  of  a  parti- 
cle, easier  parts  of  rigid  dyn.nmics,  easier  parts 
of  optics,  and  spherical  aslronomj'. 

The  moderators  and  examiners  are  then  to 
publish  a  list  of  the  candidates,  taking  into 
account  parts  I.  and  11.,  and  arranging  the 
men,  in  the  order  of  merit,  into  three  classes 
of  wranglers,  senior  opiimes,  and  junior  op- 
tiroos.  The  wranglers  only  are  to  l>c  admitted 
to  the  examination  in  part  III.,  which  is  to 
begin  on  the  first  Monday  of  the  next  January, 
and  to  cover  the  advanced  parts  of  the  follow- 
ing subjects :  — 

Orotip  A.  —  Ditferential  equations  ;  calculus 
of  variations  ;  higher  algebra  ;  theory  of  equa- 
tions ;  plane  and  solid  analytical  geometry; 
tinite  ditferences  ;  higher  definite  integrals  ;  el- 


liptic functions  ;  theory  of  chances,  including 
combination  of  observations. 

Group  B.  —  Laplace's  and  allied  functions  ; 
attractions  ;  higher  dynamics  ;  Newton's  Prin- 
cipia, bk.  I.,  sects,  ix.,  xi.  ;  lunar  and  jjaiie- 
tary  theories ;  figure  of  the  earth  ;  preressiou 
and  nutation. 

Group  C  —  Hydrody  mimics,  including  wavea 
and  tides  ;  sound  ;  physical  optics  ;  vibrations 
of  strings  and  bars  ;  elastic  soliils. 

Choup  D.  —  Expression  of  functions  by  ae- 
ries or  integrals,  involving  sines  and  cosines  : 
thermodynamics  ;  conduction  of  heat ;  elec- 
tricity :  magnetism. 

Taking  into  account  the  examination  in  part 
III.  only,  the  moderators  and  cx.iminers  are 
to  publish  in  three  divisions,  eadi  division  ar- 
ranged alphabetically,  a  list  of  those  examined 
and  api>roveil  :  but  they  may  place  in  the  first 
division  any  candidate  who  has  shown  eminent 
proficiency  in  any  one  of  the  groups  given 
above. 

It  will  be  seen  that  this  arrangement  limits 
the  sharpest  rivalr}-  to  the  work  in  the  more 
elementary  subjects,  and  taxes  the  strength  of 
the  students  far  less  than  the  old  system  did. 

The  first  examination  under  the  new  rules 
was  held  last  June.  On  the  work  of  the  first 
six  days,  twenty-nine  men  were  placed  upon 
the  list  of  wranglers.  Of  these,  sixteen  ottered 
themselves  for  examination  in  i)art  III.  in 
Januar}-  of  this  year.  Fourteen  of  these  were 
approved,  and  the  names  published  in  the  three 
divisions  provided  for.  In  the  first  division 
were  placed  those  who.  in  last  June's  list  of 
wi-anglers,  were  Ist,  2d,  3d.  (jlh,  and  22<l. 
In  the  second  di%n8ion  the  17th  wrangler  stood 
alone.  In  the  thin!  division  were  the  -Itli, 
7th,  two  bracketed  as  8th,  9th,  Kith,  l.'ith. 
and  19th  in  the  wrangler's  list.  It  will  be 
seen  that  the  last  examination  changed  the 
order  of  the  names  very  materially. 

The  following  list  of  names,  niade  out  frouj 
an  examination  of  the  honor-lists  since  1T47, 
will  show  that  a  large  number  of  well-known 
men  have  takeiv  high  rank  in  the  tripos.  An 
asterisk  means,  that,  in  the  additional  exami- 
nation for  the  Smith's  prize,  the  person  took 
first  place ;  a  dagger  is  attached  to  the  names 
of  those  who  took  second  place. 


Vvat. 

Rkok  u 
wniiKler. 

Tm*. 

Maskelyue 7 

Erasmus  Darwin 21 

Archdeacon  Palcy     ....             1 

1754 

mM 
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Nlinu', 

Kanku 
wnngirr. 

Ytut. 

Lord  KllenboroDgh    .... 

8 

1771 

JWoUttston 

1 

1783 

■Afalthu» 

0 

1788 

Psir  J.  Herschel 

1 

1813 

T  Peacock 

2 

1813 

tWhewell 

o 

1816 

-<^ :■  ';.  B.  Airy 

1 

1823 

im 

1 

1825 

W  ...iH   

9 

1826 

De  Moigan 

4 

1827 

Lund 

4 

1828 

Sni-iwball 

7 

1828 

Cavendish  (Duke  of  Itevnnahlre), 

2 

182)) 

Murphy 

3 

1829 

Earnfh.iw 

1 

1831 

2)eiin  .Klford 

U 

1832 

Archdeacon  Pratt      .... 

3 

1883 

tclland 

1 

18.34 

Bisliop  Colciiso 

2 

1830 

Walton 

8 

1830 

Sylvester  

2 

18.37 

6eori(e  Green 

4 

1837 

BfSB'Ty 

0 

1837 

D'Brien 

:i 

1888 

frost  .... 

2 
2 

1830 

7Btshop  Goodwin 

1840 

•Stokes 

1 

1S4I 

•♦"nvl'T-     .     .     . 

1 

1 

1842 

IIS 

1843 

1 li'Vfi 

0 

I 

1843 

t  Parkinson 

1845 

•Sir  William  Thomson    .    .    . 

o 

1845 

•Todhunter 

I 

1848 

Wcstcolt 

25 

1848 

rf^sanl 

1 

1850 

fcWatson 

2 

l&iO 

3 

1850 

1 

1861 

•  T»lt 

1 
2 
8 

18S2 

t  Steele 

1852 

Oodfray 

1852 

,  Koulli 

J.  C.  Maxwell 

1 

1894 

2 

1854 

Kawcett 

1850 

♦  Al.iiH 

1 
6 

1801 

I'l.  •man 

1861 

'Striitt  (Lord  Rayleigh)  .     .     . 

1 

1805 

W.  D.  NIvi-n 

3 

1860 

SliiJirt 

4 

1860 

NiTOii  (Cork) 

1 

1867 

tClifford    .    .  ■ 

S 

1867 

t  G.  H.  Darwin 

2 

1868 

,  Pendlebiiry 

Greenhlll.' 

1 

1870 

2 

1870 

J.  W.  L.  Glaiiher 

2 

1871 

i  I-rfimb 

2 

8 

1872 

(Jarnett 

1873 

•  ISurnside 

2 

1875 

IChrjstal 

3 

1875 

Glaxebrnok 

6 

1870 

77/ /i   NEGRITOS   OF  LUZON. 

TiiK  AJL'tas,  or  Negritos,  luiinbcr  over  tliirtecii 
thousaui).  iuhnbiting  chiefly  the  wockIccI  moun- 
tains of  northern,  southern,  .in<l  western  Luzon. 


f^ 


m 


They  have  a  dialect  of  their  own.  They  are 
probably  the  ahoriginea  of  the  I'liilippines,  if 
not  Pa])uan8  who  went  there  from  the  southern 
groups  of  New  Guinea  at  a  very  early  period. 
They  are  short  in 
stature,  about  five 
feet,  slira.  with  erisp 
black  hair,  which 
they  wear  as  a  liusliy 
mop,  uncombed  lie- 
cause  uucombaiilf. 
They  have  not  Ihr 
very  flat  nose,  ugly 
features,  thick  lipK. 
and  intensely  black 
8kin  of  the  African  : 
but  their  color  is 
dark,  lighter  in  the 
dwellers  in  the  sun- 
less foresta,  the  nose  flattened,  ej'es  large 
and  restless,  with  the  sclerotic  yellowish. 
When  young,  the  fonn  is  gract^ful ;  but  the 
extremes  of  hunger  and  repletion,  with  their 
.almost  exclusive  vegetable  food,  give  to  the 
adults  a  protuberant  abdomen  and  lank  limbs. 
The  old  women  look  like  hags.  They  have 
no  fixed  habitations,  but  wander  in  bands  of 


xxoniTo  or  uicoN. 


r 
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fitly  to  a  hundred  wherever  ihe  >iipply  of 
footl  is  the  richest.  Their  voices  arc  shrill, 
and    their  gestures   and    agility  monkey-liki". 
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They  .Tie  skilAil  liuntcrs  .nnd  fishers.  Their 
arms  coasist  of  a  bniiilxx)  spear,  bow  an<l 
arrows,  willi  a  lunce-sliapeii  head,  olteii 
smeared  with  a  resinoii.s  jjoisonoiis  coinijoiinil. 
They  go  nearly  naked,  the  only  coverinfj  be- 
ing a  narrow  bund  of  bark  around  the  loins. 
Though  sav.ige  in  the  interior,  and  occasion- 
ally of  necessity  cannjltnl,  when  brought  into 
contact  with  the  civilized  Indians  and  the 
priests,  they  become  hartnlcH^  and  confiding. 
They  mix  with 
the  igorrotes  and 
other  wild  tribes 
to  such  nn  extent 
that  it  would  be 
difficult  to  find 
one  of  pure  blood 
out  of  their  na- 
tive fastnesses. 
There  are  a  few. 
probably  hy- 
brids, as  ser- 
vants in  Manila, 
docile  and  trust- 
worthy, whom  it 
would  be  hard, 
without  careful 
examination,  to 
distinguish  from 
a  negro.  They 
seem  t«)  have  no 
religions  cerem<i- 
nies,  or  ideas  of 
worship  ;  but 
tliey  respect  oKI 
age,  and  vener- 
ate the  dead. 

There  is  great 
difference  of 
opinion  among 
ethnologists  who 
have  seen  these 
Negritos,  as  to 
the  race  to  which 
thev  belong. 
.Sem'per  (186!)) 
and  Davis  (1870: 
Journ.  anthrop. 
generally,    class 
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sor.  Lond.).  and  authors 
them  among  tlii'  Pa|)uans. 
Professor  Kudolph  Virchow,  from  the  exami- 
Dation  of  the  few  skulls  l)ronght  home  by 
Jagor  and  others,  and  in  the  nniseums  of 
Ciermany,  denies  their  affinity  to  tlie  Papuans, 
finding  the  he.id  more  monkey-like  in  form, 
tlie  glabella  extraordinarily  ilcveloped,  the 
frontfll  prominences  slight,  and  traces  of  a 
frontid  median  crest ;  the  temi)oral  region 
elcv.ated   hej-ond    the    parietal  luoluberances. 


and  not  quite  one-third  of  an  inch  behind 
the  coronal  suture ;  width  at  lower  part  of 
nose  very  great.  The  bones  are  weak  and 
delicate,  the  tibiae  laterally  flattened,  the  hu- 
merus often  perforated  at  the  elbow,  witli  a 
twist .  different  from  that  of  the  European. 
They  have  undoubtedly  been  crossed  by  in- 
vasions of  other  tribes,  lioth  dolieocephalic 
(Tike  the  Malays)  and  brachyeephallc  (like 
the  Mongolians).     It  is,  therefore,  extremely 

difficult  to  trace 
a  n  y  pure  nice 
characters,  as  is 
evident  from  the 
conflicting  state- 
ments of  ethnol- 
ogists. 

It  seems  to  me 
that  this  people, 
the  Negrillo  of 
Dr.  Charles* 
Pickering  (18-lS), 
and  by  him,  and, 
after  him,  by 
.Semper  and  Miil- 
ler,  d.assed  as 
Papuans,  —  or, 
as  VVallai-e  main- 
taitis,  of  Asiatic 
origin,  like  the 
Andaman-island- 
ers, —  must  be 
reirardeil  as  «'S- 
sentially  Papu- 
ans, —  Asiatic 
Papuans,  if  you 
please ;  that  is, 
a  mixture  of  this 
race  with  the 
Polynesians,  like 
the  Fijians  and 
most  of  the  P«- 
eitie-islanders, 
as  distinguisbeil 
from  the  present 
i  nhabilan  ts  of 
New  (iuineu. 
And  this,  I  think,  is  warranted,  whether  wo 
judgi-  by  the  shape  of  the  skull,  the  color  of 
the  skin,  or  the  character  of  the  hair.  If 
originally  Papuans,  they  have  by  persecu- 
tion retrograded,  nntil  now  the  evolutionist 
may  find  in  them  the  nearest  approach  lo 
Darwin's  *  missing  link.'  The  Negrito,  in 
his  village,  is  not  far  above  such  an  ape  as 
might  have  been  the  ancestor  of  man.  with  the 
cerebral  convolutions  of  tlie  orang,  the  skull 
of  the  chimpanzee,  the  limbs  of  the  gorilla,  ami 
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the  ehfst  of  the  gibbon — excopl  tliat,  \w  can 
makf  a  firo,  iiiiil  cook  his  foot!.  TIutl-  is  thv 
Bkeluton  of  a  female  in  the  Paris  '  Jardiu  des 
plantes.'  Samuel  Kneeland. 


THE  AMERICAN  EXHIBIT  AT  THE  LON- 
DON FISHERIES  EXHIBITION. 

Tiie  opening  of  the  great  international  fish- 
eries exhibition  in  London  brings  into  view 
some  of  the  numerous  advances  which  have 
been  made  by  our  own  commission  in  the  in- 
vestigation of  the  fisheries  of  the  United 
States.  In  1880,  at  Berlin,  the  extent  of  its 
researches  and  the  importance  of  its  aciiieve- 
menis.  indicated  by  the  collections  which  were 
there  displaj-ed,  were  deeplj'  impressed  upon 
the  representatives  of  other  nations,  and  won 
for  it  the  highest  meed  of  honor.  During  the 
three  yeara  which  liave  since  elapsed,  the 
activity  of  the  commission  has  suffered  no  de- 
cline ;  and  the  display  now  made  in  London  is 
undoubtedly  superior  in  most  respects  to  that 
made  iit  the  previous  exhibition.  It  is  impos- 
sible in  this  place  to  call  attention  to  more 
than  a  few  of  the  salient  features  of  the  Amer- 
ican section  of  the  exhibition. 

The  preliminary  catalogue  opens  with  a  clas- 
sified list  of  the  aquatic  animals  and  plants  of 
North  America,  beneficial  or  injurious  to  man. 
Among  the  mammals,  we  note  the  group  of 
fiir-seals,  procured  some  years  ago  through  the 
efTorlsof  the  Alaska  commercial  company,  and 
mounted  with  great  care,  and  much  fidelity  to 
nature.  The  group  is  accompanied  by  a  series 
of  sketches  by  Mr.  Henry  W.  P^lliott,  illustrat- 
ing the  fisher}-.  A  stufied  specimen  of  the 
rare  ribbon-seal  (Histriophoca  equostris)  from 
Alaska,  and  a  skull  of  the  Rhytina,  are  also 
includcil  here.  A  remarkable  pair  of  walrus- 
tusks,  each  41  inches  long  and  weighing  about 
12^  |>ound3,  loaned  by  the  Alaska  commer- 
dal  company,  are  cxliibitcd  in  this  connection. 
The  cetacean  fauna  of  North  America  is  well 
represented  by  casts  and  skulls.  The  aquatic 
fish-eating  birds,  including  those  used  by  the 
Bshennen  for  bait,  are  represented  by  groups 
of  mounted  specimens.  The  staining  of  the 
feet  and  bills  in  natural  colors,  a  feature  not 
hitherto  introtluccd  into  the  taxidermy  of  the 
national  collections,  gives  a  decidedly  life-like 
air  to  these  groups.  Most  interesting  among 
the  reptiles  and  batrachians,  perliaps,  are  a 
largo  leiither-back  turtle  ( Dermatochelys  cori- 
acen)  and  a  collection  of  twenty- four  species 
of  tailed  batrachians  (Siren,  Necturus,  Sire- 
don,  etc.).  The  exhibit  of  li.shes  is,  as  may 
be  ox|K!cted,  very  comi)rehensive.     The  alco- 


holic collection,  selected  with  great  care  by 
Dr.  Bean,  includes  over  four  hundred  species. 
More  than  one  hundred  esijecially  characteris- 
tic Araeriain  fishes  are  represented  by  painted 
casts  of  a  very  high  grade  of  workmanship. 
A  series  of  photographs  from  fresh  specimens, 
and  another  of  engravings,  both  made  under 
the  direct  supervision  of  the  ichthyologists  of 
the  commission,  are  of  especial  interest  to  the 
zoologist.  During  the  exhibition,  shipments 
of  fresh  fish  will  be  sent  to  London  daily  by 
Mr.  E.  G.  Blackford  of  New  York.  In  the 
collection  of  moUusks  the  American  oyster 
occupies  a  prominent  jilace.  By  means  of 
engravings,  diagrams,  and  shells,  the  result  of 
the  latest  researches  upon  its  development, 
growth,  and  geographical  distribution,  are  fully 
shown.  The  motlels  of  a  giant  squid  (Ar- 
chiteuthis  princeps)  and  of  a  giant  octopus 
(Octopus  punctatus)  prepared  under  the  direc- 
tion of  Mr.  J.  H.  Einerton.  have  already  t)cen 
described  in  an  earlier  number  of  Soibnce. 
A  lai-ge  series  of  other  invertebrates  —  crus- 
taceans, worms,  echinoderras,  and  s|X)nge8  — 
has  been  prepared  by  Mr.  Richard  Rathbun. 
Among  the  most  interesting  are  a  complete 
collection  of  the  species  of  fresh-water  cray- 
fishes found  in  the  United  Stites,  and  a 
scries  of  sponges  illustrating  artificial  propa- 
gation by  cuttings..  The  Algae  of  the  I'nited 
States  arc  represented  by  a  collection  of 
marine  forms  by  Professor  Farlow,  and  a 
series  of  proofs  of  the  plates  of  Wootl's  Fresh- 
water Algae. 

The  second  section  of  the  e-atalogue  treats 
of  the  fishing-grounds,  and  the  distribution  of 
aquatic  animals.  The  models  and  maps  here 
included  are  the  fruit  of  a  vast  amount  of 
toij,  and  are  of  high  scientific  value.  Each  is 
worthy  of  detailed  examination.  The  relief- 
models  of  the  Atlantic  coast  and  of  the  off- 
shore fishing-banks  have  been  alluded  to  in 
a  previous  number  of  Science.  Among  the 
most  interesting  maps  m.iy  be  mentioned 
those  showing  the  location  and  extent  of  the 
present  and  of  abandotu'd  whaling-grounds, 
by  Mr.  A.  Howard  Clark  ;  the  distribution  of 
the  pinnipeds,  by  Mr.  J.  A.  Allen  ;  the  dis- 
tribution of  the  seals  and  other  fur-bearing 
animals  of  Alaska,  by  Capt.  William  II.  Dall ; 
the  distribution  of  certain  American  fishes,  by 
Mr.  G.  Brown  Goode ;  and  the  location  and 
extent  of  the  oyster-beds  of  the  United  States, 
by  Lieut.  F.  Winslow. 

The  third  and  fourth  sections,  which  are 
devoted  to  fishery  apparatus,  would  be  almost 
solely  interesting  from  a  technological  point 
of  view,  were  it  not  for  the  numerous  speci- 
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mens  of  Indian  aud  Eskimo  fishery  implements 
which  they  include.  The  latter  collection,  which 
nt traded  much  attention  among  the  German 
anthropologists  in  1880,  has  received  many 
important  additions  through  the  explorations 
of  Messrs.  Dall,  Bean,  and  Nelson,  in  Alaska. 

Section  K,  whieh  relates  to  the  tishermen 
themselves,  contains  ut  least  one  collection 
interesting  to  the  ethnologist.  It  illustrates 
the  cultus  of  the  American  fisherman.  Here 
are  shown  the  games  he  plays,  the  books 
he  reads,  the  products  of  the  arts  he  affects, 
and  the  musical  instruments  upon  which  he 
performs.  In  another  place  is  shown  a  series 
of  large  photographs  from  life,  of  fishermen  of 
different  nationalities  employed  in  the  fisheries 
of  the  United  States. 

The  collection  of  biological  works  in  the 
section  devoted  to  literature  forms  an  epitome 
of  the  development  of  the  study  of  aquatic 
life  in  America.  The  writings  of  the  ear- 
lier biologists —  the  elder  Agassiz,  Ilolbrook, 
.Storer,  (Jirard,  Stimpson,  and  many  others  — 
are  displayed  ;  and  in  the  list  of  special  con- 
tributors are  the  names  of  Agassiz,  Goode, 
Faxon,  Dall,  Jordan,  Farlow,  Ryder,  Bean, 
Verrill,  Lockington,  and  of  many  other  promi- 
nent American  biologists  of  the  present  daj'. 
It  is  much  to  be  hoped  that  these  volumes  of 
papers,  which  have  been  gotten  together  with 
much  labor  both  by  the  authors  and  the  com- 
mission, may  find  their  way,  at  the  close  of  the 
exhibit,  to  tlie  library  of  the  commission  or 
of  the  national  museum. 

Apparatus  for  scientific  investigation  of  the 
waters  is  displayed  not  only  by  the  fish  com- 
mission, but  by  the  coast-survej*  and  signal- 
bureau  as  well.  The  latest  improvements  in 
sounding  and  dredging  apparatus  are  repre- 
sented, and  the  newest  devices  in  barometers, 
themioraeters,  and  other  similar  instruments. 
Among  these  are  Professor  Ililgard's  recently 
invented  densimeter  and  salinomctcr,  Lieut. 
Tanner's  deep-sea  sounding-machine,  Mr. 
Benedict's  rake-dredge  for  annelids,  and  nu- 
merous others,  many  of  which  form  part  of 
the  equipment  of  the  fish-commission  steamer 
Albatross. 

In  the  manifold  forms  of  apparatus  for  hatch- 
ing fishes,  tlie  far-seeing  zoologist  will  see 
something  more  than  machines  for  increasing 
the  supply  of  food-fishes.  Important  though 
they  be  in  that  connection,  they  will  apj)ear  in 
a  new  light  as  delicate  instruments  for  embry- 
ologieal  and  physiological  research,  when  a 
greater  number  of  our  ichthyologists  shall  have 
turned  their  attention  from  the  taxonomy  to 
the  natural  history  of  fishes. 


We  have  not  space  to  dwell  U{)on  the  col- 
lections representing  the  various  products  of 
the  fisheries  :  but  there  is  much  iu  the  elabtjrate 
display  of  fish  and  fertilizers,  of  glues  aud 
oils,  of  leathers  aud  furs  and  sponges,  and 
the  innumerable  commodities  which  form  the 
harvest  of  the  seas,  to  attract  the  attention, 
aud  busy  the  thought,  of  the  political  econo- 
mist and  business-man. 

It  is  too  soon  to  say  what  rank  the  Ameri- 
can division  may  attain  in  the  exhibition  ;  but 
one  may  be  safe  in  remarking  that  there  is  no 
countrj-  in  the  world  in  which  anj-  of  the  great 
explorative  industries  have  been  subjected  to 
a  more  thorough  investigation  from  both  a 
scientific  and  economic  point  of  view  than  the 
fisheries  of  the  United  .States  are  now  under- 
going at  the  hands  of  the  national  fishery 
commission. 


NOTE  RELATING  TO  A  PECULIARITY 
DISTINGUISHING  ANNEALED  FROM 
UNANNEALED  IRON. 

The  writer  has  had  occasion  recently  to 
study  the  efl'ect  of  prolonged  stress  upon  the 
various  materials  in  common  use  in  the  arts, 
and.  among  others,  ujion  the  finer  qualities  of 
iron.  The  well-knnwn  experiment  of  Vicat, 
made  a  half-century-  ago,  had  never,  so  far  as 
the  writer  was  aware,  been  repeate<l.  The 
extreme  importance  of  the  results  obtained 
by  him  had  apparently  not  been  realized  by 
either  physicists  or  engineers ;  and  it  seemed 
ad\nsabk'  that  the  experiment  be  repeated, 
and,  sliouUl  thi'  results  obtained  by  Vicat  be 
again  reached,  that  the  attention  of  both  scien- 
tific and  practical  men  should  be  again  called 
to  the  subject.  The  repetition  of  Vicat's  ex- 
periment has  not  only  confinned  his  conclu- 
sion, but  has  led  to  the  discovery  of  a  new 
and  important,  as  well  as  peculiarly  interesting, 
ditTcrencc  m  the  effect  of  prolonged  stress 
u|X)n  annealed  aud  unannealed  iron. 

In  the  autumn  of  the  year  1881.  the  writer 
procured  two  lots  of  the  best  Swedish  iron 
wire  fVom  Mr.  William  Hewitt,  the  vice-presi- 
dent of  the  Trenton  iron  and  steel  works,  who 
very  kindly  had  the  wire  drawn  for  the  pur- 
pose. This  wire  was  divided  into  two  parts, 
one  lieiug  earel'ully  annealed,  the  other  being 
left  hard-drawn  as  it  came  from  the  blocks. 
These  were  tested  in  the  usual  way.  and  it 
was  found  that  the  hard  wire  h.ad  about  double 
the  strength  of  the  soft.  Nine  pieces  were 
taken  from  each  reel  for  test,  under  prolonged 
static  stress,  and  were  suspended  from  hooks, 
in  the  study  of  the  writer,  attached  to  springs, 
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in  orrler  that  the  effect  of  jnr  should  not  rnler 
into  the  experiment.  Tliej-  weiv  tiien  loaded 
with,  respectively,  in  each  »et.  Uo.  HO,  s.'i,  «0, 
7.'i,  70,  65,  60.  ;>'i,  per  wiit  of  the  avorai?e  ul- 
timate strength,  as  already  di'terniincd.  This 
was  done  in  Xoveml)er,  IHyi.  Since  that 
(\&U\.  II  tuimber  iiave  broken,  as  follows  :  — 

Bffect  of  prolonged  stress.  —  Swedish  Iron  ^^rire. 

TllfS  ttlTDBB  STBSSS. 


Prr  ccDl  max. 

aUllt'  load. 

^ft  (aooeaM). 

W 

Md«n. 

3  mtnum. 

M 

35  day*. 

i  minute*. 

U 

17  months. 

unbroken. 

1  J«y. 

3flS  <li>y>. 

M 

Ul  dayn. 

E.           •* 

Unbroken. 

,j      .. 

1          -0 

'• 

4U    " 

I            «S 

i« 

4M    •• 

1          m 

•* 

t'nbroken. 

L  " 

" 

Thus,  wire  loaded  with  but  65  per  cent  of 

the  breaking-load,  as  usually  determined,  broke 
after  being  subjected  to  stress  for  a  perioil  of 
fifteen  months,  when  annealed :  while  hard 
wire  carrying  H'l  per  cent  i>f  the  maximum 
temj)orary  load  remains  unbroken  after  seven- 
teen month.s.  It  is  seen  that  these  results  are 
the  sniiie  in  kind  as  those  obtained  by  Vicat, 
and  confirm  the  conclusion  that  heavily  loaded 
iron,  as  well  as  other  mctAls  and  the  woo<ls, 
are  likely  to  yield  ultimately  under  loads  that 
are  sustained  for  short  periods  of  time  with- 
out apparent  injury.  This  fact  has  been 
amply  proven  by  earlier  investigators,  as  well 
as  by  the  writer ;  but  the  dilfereuce  above 
observed,  between  hanl  and  soft  iron,  Ims,  so 
far  as  the  writer  has  been  able  to  learn,  never, 
until  now,  been  discovered. 

Although  the  ex|)eriments  of  which  this  is 
the  first  are  not  yet  concludetl,  thin  discovery, 
if  such  it  prove,  has  seemed  to  be  of  suflicient 
importance  to  justify  this  note. 

R.  H.  TuiitsTos. 

Iloboken.  N..T.,  April  32, 1SS3. 


ELEPH.WTlAStS,  OR  FILARIA  DISEASE. 

!>«.  A.  F.  A.  KiNi;.  dean  of  the  faculty  of 
the  National  medical  i-ollege,  has  recently 
cited  n  number  of  curious  coincidences  be- 
tween the  habits  of  the  mosquito  and  the  oli- 
served  phenomena  respecting  malaria.  There 
■re.  however,  fatal  objections  to  any  theory 
that  would  connect  the  two;  the  coincidences 
rather  indicating  that  the  germs  of  l)Oth  develop 
iu  similar  places,  The  connecliou  of  the  mos- 
quito as  an  intermediary  host  in  the  (\ill 
life-development  of  the  haeniHtoztHin,  Filaria 


sanguinis-hominis,  however,  bos  been  very 
ftdly  and  conclusively  made  out  by  Dr.  Pat- 
rick Manson,  of  Amoy,  China,  in  the  Cus- 
toms medical  reports,  published  in  .Shanghai 
by  the  order  of  the  iuspector-general  of  cus- 
toms. Dr.  Man.son  discovered  the  parent 
Filaria  in  the  mosquito  in-lH78,  and  has  since 
published  several  admirable  articles,  giving  the 
results  of  his  experiments  ;  which,  in  the  main. 


riLARU  BAMrsom. 

a,  friimli}  (ntit.  •Ira)  ;  6,  hpai]  and  n<;ck  (  *  56  illun.} :  r.  tall;  d. 
fnc  fiiibryo  (^  400  flUim.j ;  <*.  ogMI  ctnitalnlnt;  an  I'inbryo;  ^, 
ii(«.  with  mulbiTry  cleuvaiti.'  of  the  yolk  (  '  MO  illuin.)  —  .Ifler 
C'obbold.) 

have  been  independently  confirmetl  by  Dr. 
Mackenzie  of  the  London  pathological  societj', 
Mr.  T.  R.  Lewis  in  India,  Dr.  W.  W.  Myers, 
Drs.  T.  S.  Cobbold,  Wucherer,  Bancroft, 
Araiijo.  and  others.  The  facts  have  an  ento- 
mological liearing,  and  are  of  great  scientific 
interest  and  practical  importance.  They  may 
1)6  briefly  stated  as  follows  :  — 

In  1872  Dr.  T.  R.  Lewis  first  announced 
the  discovery  of  the  immature  or  larval  hae- 
matozo<'>n,  to  which  he  gave  the  above  trinomial 
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term,  in  the  bloocl  and  urine  of  persons  attlict- 
ed  witli  cliyluria.  The  innturc  form  was  first 
doscrilieci  by  C'obbold  as  Filaria  Bancrofti, 
in  I«77  [London  lancet.  Oct.  G,  1877).  As 
found  in  the  lymph,  the  parent  Filnriu  emits 
her  young  iu  the  lymph-stream.  The  young 
Filari.a  is  an  elongate,  transparent,  very  active 
cicRturc.  measuring  ^"  x  3-5^5/'.  It  makes  its 
WO}'  from  the  lymi)h  to  the  blood,  where,  how- 
ever, it  seems  to  undergo  no  gi-owtli  or  de- 
velopment. Ill  this  it.s  new-born  statu  it  is 
enclosed  in  a  delicate.  trans[)arent,  and  rather 
loose  tunic  or  cyst,  and  is  foimd  in  the  blood 
of  patients  affected  with  elephantiasis,  but 
only  during  the  night.  This  disease  is  mani- 
fest in  a  thick,  livid,  tuberculate,  and  insensi- 
ble (Kjndition  of  the  skin,  akin  to  leprosy.  It 
is  endemic  over  the  more  thickly  populated 
and  tropical  portions  of  the  globe,  and.  in  its 
various  forms,  is  verj-  painful,  resulting  in  de- 
formity, and  not  infrequently  in  death.  The 
best  authorities  now  believe  that  various  dis- 
eases of  the  lymphatic  vessels  and  glands  — 
as  varicose  grtiin  glands,  lymph  scrotum,  ele- 
phantiasis, and  chyluria  —  are  pathologically 
one  and  the  same,  and  arc  due  to  the  presence 
of  this  I'ilaria.  whicli  has,  in  fact,  been  record- 
cil  from  South  Kuro|)e,  Asia,  Australia,  and 
Brazil;  Dr.  .\raujo  having  veritied  at  Buhia 
its  occurrence  in  the  mosquito.  an>I  otherwise 
conftrmcd  the  observations  of  Mansoo  and 
others  in  ditfei'enl  parts  of  the  world. 

Before  the  young  Filariae  can  undergo  their 
fuU  development,  they  must  first  enter  the 
bo<ly  of  the  female  mosquito  (C'ulex  mosquito) , 
which  sucks  them  up  iu  her  nocturnal  attacks. 
Within  the  mostjuilo  they  develop  in  from  five 
to  six  rltiys,  and  ujion  the  death  of  their  host, 
or  before,  i)as»  into  water  frequented  by  the 
mosquito  for  pur[K)ses  of  oviposition,  and  are 
thus  returned,  by  driuking,  to  the  human 
stomach,  from  which  they  make  their  w.iy  into 
some  lymphatic  vessel,  where,  the  sexes  meet- 
ing, the  female  remains,  perhaps,  for  years, 
giving  birth  to  active  young. 

In  the  Customs  medical  report  for  the  half- 
vear  ending  March  31,  1882,  lately  published, 
and  but  recently  recoived  in  this  country-.  Dr. 
Manson  gives  the  results  of  some  later  obser- 
vations which  are  full  of  interest.  It  seems 
that  (he  periodicity  in  the  Filaria  disease  has 
no  connection  either  with  temperature,  atmos- 
pheric pressure,  or  light,  but  must  be  looked 
upon  as  an  adaptation  of  the  hal)ils  of  the 
parasite  to  those  of  the  mosquito.  The  con- 
ditions for  the  ingress  of  the  Filariae  into  the 
circulation  appear  to  be  developed  ordinarily 
during  the  last  few  hours  of  the  w.iking  state, 


and  the  parasites  are  elirainated  during  the 
last  few  hours  of  sleep.  Uuder  ordinary  con- 
ditions of  sleeping  or  waking,  the  eml)ryo3 
enter  the  circulation  every  evening,  in<;rease 
until  midnight,  and  diminish  :is  morning  ap- 
proaches, until  they  entirely  di6a[)pcar,  and 
are  not  found  from  nine  a.m.  to  six  p.m.  This 
periodicity  of  the  .parasite  is  independent  of 
parturition  in  the  parent,  as  reproduction  is 
contiiuied  during  the  twenty-four  hours. 

Tlie  importance  of  thus  tracing  to  their  true 
source  diseases  whose  origin  h.'is  long  been 
involved  in  mystery  cannot  be  overestimated  ; 
and  these  facts  would  seem  to  give  additional 
reasons  tor  the  filtering  of  drinking-water,  and 
the  use  of  mosquito-bars,  in  all  tropical  coun- 
tries. Dr.  Manson  suggests  that  the  facts 
ascertained  in  this  connection  may  lead  to  a 
possible  future  explanation  of  the  diurnal  in- 
termission and  remission  of  fevers  of  the  ague 
class.  The  most  interesting  conclusions  that 
have  been  force<l  upon  Dr.  Manson  are,  that 
the  presence  of  the  parasite  in  the  human 
body  does  not  always  or  necessarily  prwluoc 
disease ;  and  that,  when  diseasn  is  proiluce<l, 
it  is  by  exceptional  oviparous  reproduction 
instead  of  the  Ordinary  viviparous  mode. 

We  give  his  conclusions  in  his  own  words:  — 

"  In  the  histances  In  which  the  parent  worm  baa 
been  ilUoovereil,  slie  wivs  found  in  lymphatic  vvbsels 
on  llie  ilisUl  «itlL<  of  the  ;,'lan(ls.    This  Iuk  liecn  shown 
to  be  in  m^iny  If  nut  in  all  eases  her  uormnl  lial>itat. 
Tier  progeny,  therf  fore,  rimsi  travel  along  the  affer- 
ent  vesseU,  through    the   gland!',  and   su  on  to  the 
thoracic  duot,  and  thence  Into  the  blood.     The  long, 
Binuoti!",  and   powerful   body  of   the  ombryo  Is  well 
adapted  lo  perform  this  Jouiney.    But  Mipposo.  instead 
of  this  malure  embryo,  an  ovum  is  Uunclx-d  uuo  the 
lymph  stream  prematurely,  and  before  the  contained 
embryo   has  sufficiently   extended    its  chorion,  tlieii 
this  passive  ovum  must  certainly  be  arrested  at  thi- 
first  lymphatic   gland  to  which   it  is  oorried  by  tin- 
advancing   lymph-current,     it   measures  t|,j"x.- ;,      . 
whereat  tlio  outstretched  embryo  is  only  .tbout    , 
in  diameter.     It  Is  much  too  ioi-ge  to  pass  ilie  glniMl- 
and  the  embryu,  rolled  up  in  iw  chorinnnl  enveli'p.,. 
cannot  aid  itself.     It  becomes,  in  tact,  an  cmljolus. 
Now,  Filariae  are  pro<ligiously  prolilio.     Myriads  of 
young   are  exi>ellcd    in    a   very  short  lime.     I   I-  r  .. 
watched  the   process   of  p.irluritjon   In   the   111111; 
Filaria  corvi  lon)uati.    Every  few  seconds  n  ;'— ■ 
contraction,  bogiiuiing  low  down  in  tlie  nl''i 
and  extending  to  tlie  vngina.  expels  some  1 
thirty  embryos.     If  this  process  of  part  iiri I  ion  occurs 
prenialurely.  or  peristalsis  is  loo  viRoroiis,  anil  ex- 
tends to  a  point  Ijigli  up  in  the  uterine  horns,  wlierc 
tlie  embryo  has  not  yet  completely  stretched  its  chr>- 
rional  envelope,  then   ova   are   expelled,     Thci'    .•- 
they  reach  tlie  glands,  where  the  afferent  lymiM   • 
breaks  up  into  line  capillary  vessels,  act  as   em 
and  ping  up  the  lyraph-channels,  one  after  an  1 
until  the  fluid  that  carries  them  can  no  loncei 
In  this  way  tlic  gland  or  glands   rtii' 
with  the  lymphatic  in  which  tlie  ali 
lodged  are  thoroughly  obslructeil.     A -   .... 
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■\  lime  will  aid  tlie  piw^sn'^r  of  lymph;  but  lliu  aiiasto- 

inusing  vessel!)  will  cnrry  lli«  embolic  ova  a?  well  as 

Uie  lymph.     The  correspoiiilini;  glaiuls  will  then,  in 

their  turn,  be  invaded;  and  so  on,  until  the  entire 

ymphalic  system,  connected  directly  or  indirectly 

lib  the  vi'ssol  in  which  the  parent  worm  Is  lodged, 

ecomes  ol>'<trucled. 

"This.  I  believe,  is  the  true  patholo)^-  of  the  ele- 

phantoid  diseases:  1°.  Parent  Filarla  in  u  distal  lym- 

Ehatio:  2°.  Premature  expulsion  of  ova;  a**.  Kmbol- 
im  of  lymphatic  sjhinds  by  ova;  4^^.  Stasis  of  lymph; 
'^6°.  Regnryilation  of  lymph,  and  partial  coinpensalion 
by  anaslumoncs:  15°.  Kencwvd  or  continued  prema- 
ture expulsion  of  ova;  furlber  embolism  of  ({lands. 
This  ppjcess,  Hcoording  to  the  part  of  the  lymphatic 
system  it  occurs  in,  the  frequency  of  iti  recurrence, 
and  its  completeness,  explains  every  variety  of  ele- 
pbantoid  diseases."  C.    V,   RiLEr. 


INTERNAL   MOLECULAR   ENERGY  OF 
A  rOMlC    VI BRA  TION.^ 

TllR  object  of  this  paper  is  to  examine  at  length 

the  relative  amount  of  energy  which  a  molecule  may 

possess  with  respect  to  any  small  degree  of  freeilom 

of  iMution  whidi  its  atoms  may  have  as  to  each  other. 

The  theorem  of  the  virial  is  applied  to  this  motion  of 

the  atoms;  and  it  is  found,  that  in  a  molecule  of  a 

perfect  gas  consisting  of  but  two  atoms,  which  are  at 

a  mean  distance,  r,  from  each  other,  and  which  suffer 

a  small  displacement   whose  mean  maximum  ampli- 

I  tude  is  ir  under  the  action  of  ehistic  fon'e",  the  enerjty 

I  atomic  vil)ration  will  lie  to  that  of  translation  par- 

Jlel  to  any  ussumeil  direction  in  space  as  ir  to  r.    It  is 

further  shown  that  this  result  is  of  such  a  clianicter 

as  not  to  he  r.estricted  to  molecules  of  two   atoms 

erely.  nor  to  atoms  which  .ire  attracted  toward  their 

can  posilii>n  by  forces  varyini;  simply  as  the  first 
l>owcr  of  the  ilisplaccment ;  .so  that  the  result  arrived 
kt  Is  of  ft  ftencrai  nature  which  may  be  sfateil  thus  : 
"he  energy  of  interatomic  vibnilion  depends  upon  the 
atomic  displacement  within  the  molecule,  and  in 
such  a  way.  tiiat,  when  this  displacement  is  a  vanish- 
'iig  i|Uiintity  ii)inpare<l  with  the  dimensions  of  the 
Boleciilf.  llifii  Ibis  i-nrrgy  of  Internal   vibration  is 

vanishing  qinntity  compared  with  the  energy  of 
motion  of  tin.'  molecule  as  a  whole. 

This  result  is  in  confirmation  of   the  results  ob- 

ined  by  the  author  in  his  previous  paper  upon  'An 
itension  of  the  theorem  of  the  vifial,'-  etc.,  in 
irblch  he  expressed  the  opinion  that  the  results  there 
ilitalned  led  to  the  conclusion,  that  "  in  case  partial 
constraints  not  amounting  to  tlic  loss  of  entire  de- 
erees  of  freedom  are  intrtxluced,  the  energy  will  no 
lonj?er  Ik-  eiptally  distributed  among  the  co-ordinates, 
but  will  be  iuttuenced  by  their  constraints." 

This  beini^  in  direct  ctmlvadiction  to  the  conclusions 
which  have  been  deduced  by  Boll^mann  and  by  Wat- 
son from  the  discussion  of  the  distribution  nf  cneriiy 
by  the  method  of  generalized  co-ordinate-s,  an  exami- 
nation is  made  of  the  point  in  this  hitherto  accepted 
theory  from  which  the  contradiction  arises,  and  an 
error  is  pointed  out  in  the  metliod  of  employing  the 
fuiiduinculnl  expres.sion  for  the  distribution  of  veloci- 
ties. The  ••ri'or  is  t)f  this  nature:  the  law  expressing 
the  most  probable  distribution  of  velocities  with 
respect  to  any  single  co-ordinate  is  the  same  as  that 
of  the  most  probable  distribution  of  errors  of  obser- 

»    Vh-tr.i'i  --f  u  imix  r  iii.oii  it  furtli.r  .xl'-ii^l"!!  ..f  tli.-  lli-  -■fm 
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vation,  and  contains  a  single  arbitrary  constant,  to  be 
determined  by  the  observations  themselves.  It  has 
been  assumed  that  this  constant  is  the  same  for  each 
co-ordinate,  which  is,  in  effect,  assuming  the  very 
point  to  be  proved.  It  is  here  pointed  out,  that  doing 
this  commits  an  error  of  the  s.irae  nature  as  is  clone 
in  .-issigning  equal  weights  to  unlike  observations 
witliout  first  showing  that  their  weights  are  equal. 

The  computations  made  by  means  of  the  virial 
show  conclusively  that  the  mean  energy  (i.e.,  the 
weight)  Is  not  at  all  the  same  for  one  degree  of  free- 
dom as  for  another;  and,  in  order  to  find  how  one  Is 
related  to  another,  it  will  be  necessary  to  take  ac- 
count of  the  forces  acting,  .is  bos  been  done  In  this 
paper  and  in  the  previous  one. 

This  extension  of  the  theory  lends  to  numerical  re- 
sults in  close  accordance  willi  observed  values  of  the 
specific  hpats  of  gases,  and  their  ratio,  without  pre- 
vious knowledgf  of  these  quantities  for  any  gas;  thus 
computing  these  i|uanti(i>'8  for  the  first  time  solely 
from  the  general  equations  of  mechanics. 


ON  THE    DEVELOPMENT    OF    CHLORO- 
PHYLL AND  COLOR  GRANULES.       ' 

Thb  view  has  been  gener.illy  entertained,  based 
largely  on  the  admirable  Investigations  of  Arthur 
Gris,  that  chlorophyll-granule*  an-  produced  t>y  direct 
differentiation  nf  the  protoplasm  of  assimilating  cells. 
L<hI  by  his  study  of  certain  jirotoplasiuic  bodies  in 
the  cells  where  nutritive  matters  are  storeil  for  future 
use.  and  following  out  a  sugg<-slioii  made  by  ISchmitz 
in  Ills  recent  work  relative  to  the  asgimilaliiig  bodies 
in  certain  .\lgae.  A.  F.  W.  Schimpcr  {Hotnn.  zfit., 
Feb.  and  March,  1883)  has  made  a  detailed  examina- 
tion of  the  origin  of  clilori>pbyll-granules,  wliich  in- 
dicates that  the  views  of  Gris  are  erroneous.  At  the 
points  of  growth  examined  by  him,  Schimpcr  uni- 
formly found  that  well-formed  granules  already  exist, 
ami  that,  from  subsequent  division  of  these,  all  the 
chlorophyll-granules  are  produced.  From  these,  and 
not,  as  heretofore  believed,  from  the  differentiation 
of  the  protoplasmic  mass  In  the  cell,  arise  the  gran- 
ules which  later,  under  the  influence  of  light,  take 
on  their  characterisllc  color.  One  of  the  most  in- 
teresting cases  reported  by  him  is  tliat  of  Azolla. 
The  point  of  growtii  at  the  root  contains  bright 
green  chlorophyll-granules  about  as  large  as  those  In 
the  older  parts,  ami  in  these  granules  the  process  of 
division  is  to  be  distinctly  tr-iced. 

In  those  points  of  growth  where  the  tissues  are  as 
yet  free  from  color,  he  has  been  also  able  to  follow 
the  division,  step  by  step,  up  to  the  production  of 
complete  green  granules.  The  bodies  from  which 
the  granules  are  produced  are  present,  likewise,  in 
all  points  of  growth  of  seedlings.  Just  here  is 
found  the  most  Interesting  feature  of  this  investiga- 
tion. From  these  bodies,  whicli  he  well  terms  '  plas- 
tides,'  come  three  classes  of  protoplasmic  bodies, 
somewhat  resembling  one  anollier  in  shape:  namely, 
1,  the  chloropliyll-granules,  or  c/i(«roi)(ui«/iiff'A ;  2, 
the  starch-formers,  which,  with  tln'  allied  while  or 
colorless  biHlies,  lie  calls  teucoplantiJrn  ;  and  :!,  the 
hollies  which  possess  colors  other  than  green  I  for 
instance,  the  granules  in  petals  and  the  like),  to  which 
lie  gives  the  name  cliromopliiHtides.  To  illustrate 
this  from  u  sIiikIi'  case,  we  will  allude  to  Impaliens 
parviflora.  Tin-  very  transparent  cells  at  the  point 
of  growth  contain  plainly  visible  Icucoidastides.  In 
cells  of  the  same  age  they  are  of  tlie  same  size,  often 
constricted,  always  sharply  defined.  These  can  bo 
traced  by  plain  transitions  into  chloropl,\stides  on 
the  young  stem   and   the  zone  of  forming  leaves. 
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while,  lit  ihe  point  oi  growtli  in  tin/  root,  only  leuco- 
plastiiles  nre  to  be  seen.  Moi^over,  in  following  the 
plaatides  farther  back,  he  found  them  present  in  the 
Beed  itself;  .ind  this  he  conjoins  with  the  well-known 
(act,  that  chlorophyll-granules  are  to  be  found  ready 
formed  In  certain  seeds. 

The  destiny  nf  the  plastidc  depends  upon  the  tissue 
which  is  to  be  developed  from  the  merlstem.  Some 
of  them  remain  colorless,  that  is,  as  leiicoplastides, 
and  serve  to  produce  starch-grains  at  the  expt-nse  of 
assimilated  matters;  others  become  chloroplustides 
to  produce  assimilated  matter;  while  still  others  are 
to  furniih  colors  to  Howcrs  and  fruits.  This  simplest 
of  .ill  organs  is  therefore  capable  of  wide  met amoi'pho- 
sis.  by  which  it  becomes  fitted  for  its  diverse  functions. 

Nor  is  this  all.  The  same  plastidc  can  become  at 
different  stages  of  its  life  a  leuco-,  a  chloro-,  and  a 
chronio-plastide.  But  which  of  these  is  the  primal 
form  •.'  To  this  the  author  answers  unci|uivocally, 
the  chloropliisttdc;  and  he  believes  that  the  others 
have  all  been  ilerived  therefrom.  lii'sorving  some 
of  the  other  features  of  this  suggestive  paper  for 
another  notice,  it  may  be  said  that  the  terms  pro- 
pose<l  by  Schimper  are  f|uile  e(|uivalent  to  those 
given  by  Van  Tieghera  in  his  Botany,  now  in  course 
of  publication,  as  teuciCei  and  chlorolcucHeg,  and.  In 
part,  to  his  xanVwt-ieur.'des ;  but.  so  far  as  their  de- 
velopment is  concerned,  the  latter  author  follows  the 
accepted  view  of  Oris.  G.  L.  Uoodai.k. 


LETTERS   TO   THE   EDITOR. 

MoUuBcan  rock-boring. 

Iv  giving  lectures  upon  building-stones  my  atten- 
tion has  been  often  called  to  the  action  upon  them  of 
boriiis,'  niollnsk.*.  ••chini,  annelids,  sponges,  etc.,  wben 
used  in  submarine  constructions. 

In  Albany  Ilancoi'k's  paper  on  the  above  subject 
{Ann.  miiij.  nal.  hut..  ('.'),  ii.  225,  pi.  viil.),  are  figured 
aumerousi  siliceous  grains,  found  about  the  foot  and 
mantel,  which  he  regarded  as  secreted  by  the  moilu.ik, 
and  employed  in  excavating  the  burrow.  VVhile  Han- 
cock's conclmions  are  generally  denied,  I  liave  not 
seen  any  explanation  of  tlie  observed  particles.  The 
forms  Hgurod  by  him,  especially  in  lig.  0.  resemble 
the  grains  (principally  quartz)  observed  in  llie  micro- 
scopic stmly  of  mud  and  other  earthy  deposits.  Such 
grains  would  naturally  be  the  result  and  not  the  eause 
of  the  rock  excavation;  and  it  is  difficult  to  see  how 
the  animal  could  be  in  Ihe  position  in  which  it  is 
founil,  without  their  presence  al)out  it. 

Perhaps  some  itoologist  can  state  if  this  explana- 
tion has  been  given  before,  and  wlietlier  It  be  correct 
or  not.  M.  E.  W.^diwobtii. 

('ambri(]««,  Ma»».,  .\|.ril  :W,  l»8a. 

The  Lake  Superior  rockB. 

Prof.  N.  H.  Winchell  is  evidently  right  in  saying, 
in  SciKNCK,  Xo.  12,  that.  In  my  letter  in  No.  6, 1  mis- 
represented his  position  on  the  nnconformity  In  the 
.St.  Croix  valley.  I  had  said  that  he  had  strenuously 
denied  this  unconformity,  because  my  recollection  of 
a  conversation  on  the  subject,  held  with  him  in  1880, 
was  to  that  effect.  Hut,  on  turning  to  the  reference 
he  gives  in  his  First  annual  report  of  the  geological 
survey  of  Minne.sota,  1  see  that  he  had  announced 
such  an  unconformity  as  long  ago  as  1873,  which,  of 
course,  I  should  have  known  before;  so  that  I  must 
have  misunderstood  him. 

A'*  to  the  other  matter, — vir.,  the  relation  of  the 
'St.  Croix'  or  Potsdam  sandstone  of  the  Mississippi 
valley  to  the  '  eastern  sandstone '  of  Lake  Superior,  — 
I  Certainly  have  understood  from  his  various  reports. 


that  he  regarded  them  as  distinct.  Hut  1  am  very 
glad  to  be  set  right  on  tliese  points,  thouzh  regretting 
very  much  having  misunderstood  Professor  Wincbell; 
for  It  narrows  down  the  question  at  issue  between  us 
very  materially.  R,  U.  Ibvln<». 

Track  of  meteor 
In  your  first  number,  Feb.  0,  I.S8;?,  I  saw  an  ac- 
count of  a  meteor  witnessed  by  Capt.  Belknap  of  the 
U.S.  S.  Alaska,  Dec  IS,   1882,  and  reference  to  a 
similar  phenomenon  seen  at  Lake  Winnipeg  ,lune  20, 

\^V).  On  the  evening 
of  June  17,  IH73,  In 
early  twilight,  and  be- 
fore any  stars  were 
visible,  upon  coming 
out  of  my  hotel  in  Vi- 
enna, I  found  a  crowd 
of  persons  natcliing  a 
similar  phenomenon, 
which  appeared  to  be 
ju.«t  north  of  the  Kah- 
lenl>erg.  Upon  In- 
qalry,  I  learned  that 
a  meteor  had  l)een 
seen  to  fall  a  few  mo- 
ments before,  but 
without  noise;  and  a 
subseijucnt  wntch  of 
the  dally  papers  gave 
no  account  of  any 
meteorite,  which 
could  hardly  have  es- 
caped observation  In 
this  settled  section  of 
Austria.  It  would  ap- 
pear, therefore,  that 
this  meteor  must  have  been  entirely  dissipated  In 
vapor  before  re.iching  the  earth. 

When  I  first  saw  the  luminous  track,  I  ut  once  sup- 
posed it.  from  appearance  and  color,  to  be  the  flamu 
frotn  a  distant  zinc-furnace;  but  it  \va.i  gradually 
changed  from  its  straight  course  to  a  curved  line 
closely  resembling  fig.  :5  in  S<.'iii.\CK,  No.  1,  p.  •>,  and 
appeared  to  be  borne  to  and  fro  by  the  gentle  cur- 
rents of  air.  It  extended  fully  '.W  from  the  horizon, 
and  was  distinctly  vi^^ible  for  half  an  hour  after  >ny 
attention  was  first  called  to  it.  From  a  letter  sent  by 
me  the  next  day  to  a  friend  in  this  country,  the  above 
facta  are  taken,  in  which  letter  I  roughly  sketcheil 
the  appearance  of  the  luminous  cloud,  after  a  few 
minutes  from  the  full  of  the  meteor,  as  shown  by  the 
accompanying  cut:  Pkteu  Cut.i.iKR. 


AUGUSTUS  DE  MORGAN. 

Memoir  of  Augustus  de  Mormtn :  witli  nelectiotta 
from  his  li-tifrs.  By  liis  wife,  Soi'iitA  Eliza- 
beth DE  MoROAN.  London,  Longmann,  Green, 
^  Co.,  1882.     10,  422  p.,  portr.     8°. 

If  thf  (U-grt'o  of  int<!rest  wliich  attaclica  to 
the  life  of  ii  liaiil-workiiig  in;ithematician  is, 
from  the  nature  ol"  the  case,  less  than  strong  ; 
if  the  biograpiiy  of  He  Morgan  is  In  this  re- 
spect in  marked  contrast  to  that  of  a  man 
who.se  hfe  is  a  pietiiie  of  his  time,  jiiul  who  has 
had  himself  a  distinct  olfect  iipDii  his  time, — 
to  tlie  Hfo,  any.  of  Harriet  Martineaii,  which 
was  iiichided  within  nearly  the  same  years  as 
the  life  itefore  lis.  —  it  is  none  the  less   true 
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that  llie  refX)nl  i>r  an  eminent  scientific  man,  liis 
nutiire  and  his  nurture,  and  his  way  of  regariling 
the  ini|>ortnnt  cinestions  of  liis  day,  is  material 
which  one  would  not  willinirly  have  lost.  The 
present  memoir  disclaims  being  written  from  a 
scientific  point  of  view  ;  and  it  does  not,  in  fact. 
Airnish  ground  for  modifying  the  very  just  esti- 
mate of  De  Morgan  which  is  given  l>y  ilr. 
Jevons  in  the  Encyclopaedia  britannica.  Nor 
is  it,  on  the  other  hand,  a  very  personal  me- 
moir. The  lettei-s  are  nearly  all  addressed 
to  scientific  friends,  and  are  ou  questions  of 
general  interest.  His  corres|)ondence  with  his 
wife  and  children,  from  whom  he  was  seldom 
wparated,  was  fragmentary,  and  not  suited  for 
publication;  and,  with  respect  to  domestic 
details,  his  biographer  has  done  what  she 
knew  her  husband  himself  woulil  have  wished. 
He  was  always  averse  to  making  known  what 
nearly  concerned  his  family. 

De  Morgan  was  born  in  the  year  1800.  at 
Madura,  in  the  Mailras  pri'sidcncy.  Flis  fa- 
ther, Col.  John  De  Morgan,  was  in  the  service 
of  the  East  India  Company ;  and  bolii  his 
grandfather  and  his  great-grandfather  had 
sei'vcd  under  Warren  Ilasliugs.  Ilis  mathe- 
matical jwwers,  as  well  as  his  t.i.ste  for  music, 
he  derived  IVOm  his  mother,  who  was  the  grand- 
daughter of  James  Dodson,  author  of  the  anti- 
logarithmic  canon,  a  friend  of  De  Moivre.  and 
an  early  fellow  of  the  Royal  society.  .Soon 
after  De  Morgan's  birth,  the  family  returned 
to  England,  and  sellled  first  at  Worcester.  The 
young  Augustus  was  indoctrinated  in  various 
branches  of  •  general  knowledge  '  in  many 
ditl'ereni  private  schools,  after  having  learned 
reading  and  numeration  from  his  father  at  the 
age  offour  years.  His  estimate  of  the  character 
of  the  instruction  which  he  rc'vived  ap[iears. 
from  his  belief  in  after  years,  that,  of  exceptional 
children,  those  who  are  least  t«ught  have  the 
best  chance  of  a  healthy  development.  One 
element  of  his  early  teaching — the  formal  ol>- 
servanecs  and  the  rigid  religious  doctrines  in 
which  he  was  trained  —  strongly  tinged  liis 
character  in  after  life.  He  was  made  to  learn 
by  heart  long  passages  of  Scripture,  which, 
firoin  frequent  repetition,  had  become  meaning- 
less to  him  ;  he  was  taken  to  church  twice  in  the 
week  and  three  tiine.<«  on  Sundays,  and  required 
to  give  an  abstract  of  every  sennon  he  heard, 
until  church  became  a  place  of  penance  to  him, 
and  Sunday  the  one  wretcheil  day  of  the  week. 
In  at\er  years  he  was  unable  to  listen  for  any 
length  of  time  to  speaking  or  preaching:  to 
get  rid  of  memories  of  dreary  sermons,  he  had 
i  think  of  something  different  from  what  was 
being  8ai<l. 


Until  after  the  age  of  fourteen,  he  had  shown 
rather  less  than  the  usual  aptituile  for  mathe- 
matics. He  said  one  da}-  to  an  old  gentleman,  a 
friend  of  the  family,  who  saw  him  making  with 
great  care  a  figure  with  ruler  and  compasses, 
that  be  was '  drawing  mathematics.'  From  him 
the  future  mathematician  learned,  greatly  to 
his  surprise,  that  he  had  hitherto  missed  the 
aim  of  Euclid,  and  that  geometry  does  not  con- 
sist in  drawing  accurate  figures  ;  and  he  was 
soon  int<!nt  upon  the  first  demonstration  of 
which  he  ever  understood  the  meaning.  From 
that  time  his  progress  was  rapid.  At  the  age 
of  sixteen  he  entered  Trinity  college.  Cam- 
l)ridge  ;  and  in  his  second  year  his  tutor  writes, 
"  He  is  not  only  in  our  first  class,  but  far.  very 
far,  the  first  in  it."  Airy,  Peacock,  and 
Whewell  were  among  the  teachers  whose  in- 
struction he  particularly  prized,  and  with  whom 
he  kept  u)i  a  life-long  friendship  and  corre- 
spondence. In  1H27  he  took  the  degree  of 
foin-th  wrangler  only,  his  wide  mathematical 
reading  having  led  him  too  often  far  away 
from  the  courses  prescribed  for  examination  ; 
and  to  the  bitter  disapjjointinent  of  his  mother, 
who  had  hofied  to  see  her  oldest  surviving  son 
in  the  church,  he  came  up  to  I.imilon  soon 
af^erwanls,  and  entered  at  Lincoln's  Inn.  In 
London  he  made  the  acquaintanc-e  of  William 
Freud,  whom  he  describes  as  a  man  of  singular 
directness  and  clearness  of  mind,  a  clergyman 
of  the  church  of  England,  and  a  member  of  the 
old  .^liithematical  society,  who  reje<-teil  negative 
quantities  and  the  doctrine  of  the  Trinity.  In 
his  house  he  became  a  frequent  guest  ;  and  his 
cliildren  were  surprised  to  find  that  this  bril- 
liant young  man.  of  wlioin  great  things  were 
exijected  in  science,  rivalled  them  in  love  of 
fun  and  fairy-tales  anil  ghost-stories,  and  that 
he  could  e\en  show  them  a  new  figure  in  cat's- 
cradle.  It  ilues  not  n|(pear  why  so  auspicious 
a  beginning  did  not  result  in  his  marriage  to 
Sophia  Elizabeth  Frond  until  ten  years  later. 

"I'lie  two  great  universities  were  closed  to 
De  Morgan  on  account  of  his  strong  re|iugnance 
to  sectarian  restraints  on  freedom  of  opinion  ; 
and  hence  he  welcomed  the  opening  of  ('niver- 
sity  college  (  called  at  first  the  London  uni- 
versity ) ,  not  only  as  meeting  a  great  want  of 
the  time,  l>ut  as  offering  to  himself  a  jirospect 
of  leaving  the  study  of  law  for  a  more  congenial 
occupation.  Out  ot  thirty-two  candidates,  he 
was  unanimously  elected  to  the  chair  of  mathe- 
matics, in  spite  of  his  being  only  twenty-one 
years  of  age.  Three  years  later  he  handed  in 
his  resignation.  The  professor  of  anatomy  had 
been  removed  on  account  of  some  complaints 
preferred  against  him  bj-  his  class :   and    De 
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Morgan  iinniedi.itelv  addressed  a  letter  to  the 
couneil,  snjing  tliat  he  considered  it  discredit- 
able to  liold  a  professorship  one  moment  longer 
in  a  college,  in  which  a  professor  might  be  re- 
raovcd  and  disgraceil  without  any  fault  on  his 
part.  His  resign.-ition  was  accepted ;  but, 
after  five  years  of  priv.ite  teaching  and  volumi- 
nous writing,  he  returned  to  his  university. 
The  sudden  death  of  his  successor  at  the  end 
of  a  summer  vacation  induced  him  to  offer  to 
fill  the  vacancy  until  Christm.'is  ;  and  his  belief, 
that,  owing  to  changes  in  the  management, 
his  former  objections  to  holding  otHee  would 
not  recur,  led  him  to  accede  to  the  request  of 
the  council  that  he  should  permanently  resume 
bis  chair. 

De  Morgan's  life  is  chiefly  a  record  of  his 
labors  and  iiis  publications.  Me  gave  regularly 
twelve  lectures  every  week,  besides  occasional 
extra  courses  :  ami  for  half  an  hour  after  each 
lecture  he  remained  in  his  place  to  give  personal 
assistance  to  those  students  who  needed  it. 
This,  with  an  hour  for  correcting  exercises, 
maric  four  honrs  of  solid  work  for  each  day  in 
the  week,  without  counting  the  time  required 
for  preparation.  As  a  lecturer,  he  showed  un- 
rivalled skill.  Mr.  Sedley  Taylor  writes,  "His 
exposition  combined  excellences  of  the  most 
varied  kinds.  It  was  clear,  vivid,  and  suc- 
cinct ;  rich,  too,  with  abundance  of  illustration, 
always  at  the  command  of  enormously  wide 
reailing  and  an  astonishingly  retentive  memory. 
A  voice  of  sonorous  sweetness,  a  grand  fore- 
head, and  a  profile  of  classic  beauty,  intensifie<l 
the  impression  of  power  .  .  .  which  he  made 
ui>on  his  auditors."  He  had  a  groat  hatred  of 
cram,  and  no  confidence  in  the  power  of  an 
examination  to  determine  the  true  value  of  a 
student's  knowledge.  "  The  claims  which  col- 
lege examinations  might  be  supix)sed  to  have 
on  the  studies  of  his  pupils  were  never  allowed 
to  influence  his  prograitinie  in  tiie  slightest  de- 
gree." He  wrote  the  following  in  ilhislratiou 
of  a  Cambridge  examination:  — 

Q.  —  Wliat  is  knowledge? 

A.  —  A  thing  to  be  examined  in. 

Q.  —  What  must  those  do  who  would  show 
knowledge? 

A.  —  (Jet  up  subjects,  and  write  them  out. 

Q.  —  What  is  getting  up  a  subject? 

A.  —  I^earning  to  write  it  out. 

Q.  — What  is  writing  out  a  subject? 

A  —  iShowing  that  you  have  got  it  up. 

The  list  of  De  Morgan's  publications  is  a 
very  long  one.  Much  of  his  writing  was  of  a 
kind  which  it  is  extremely  useful  to  have  done 
at  the  time  and  to  have  well  done,  but  which  is 
not  destined  to  be  preserved,  and  which  it  is 


more  economical  to  extract  from  a  man  of  less 
than  Uc  Morgan's  ability.  He  wrote  one- 
sixth  of  the  I'enny  cyclopaedia,  and  he  made 
voluminous  contributions  to  the  Journal  of 
education,  the  British  almanac  and  companion, 
the  Dublin  review.  Notes  and  queries,  the 
Athenaeum,  the  insurance  journals,  and  to  the 
memoirs  and  obituary  notices  of  the  Astronomi- 
cal Bocict}',  in  whose  atl'airs  he  took  an  active 
part  for  thirty  jears.  His  most  important  con- 
triliulions  to  science  are  his  papers  on  the 
Foundations  of  algebra  and  on  the  S\llogism, 
his  text-books  on  Formal  logic  and  on  the  (Cal- 
culus, and  his  treatises  in  the  Kncyclopaedia 
metropolitana  on  the  Calculus  of  functions  and 
the  Theory  of  probabilities. 

Such  an  amount  of  labor  left  verj-  little 
time  for  pleasure  or  relaxation  ;  and,  in  fact, 
De  Morgan  writes  near  the  end  of  his  life,  "  I 
have  never  been  hard  working,  but  1  have 
been  very  continuously  at  work.  I  have  never 
sought  relaxation.  And  why?  Because  it 
would  have  killed  me.  Amusement  is  real 
hard  work  to  me."  He  had,  however,  an  in- 
teresting circle  of  friends,  who  came  frequently 
to  his  house,  and  in  whose  society  he  found 
great  pleasure.  Libri  (the  author  of  the  His- 
tory of  nnithematics),  Arthur  Hugh  Clough, 
Miss  Mulocli.  and  Mrs.  Follen  the  abolition- 
ist, were  among  them.  Throughout  bis  life, 
also,  he  was  an  inveterate  reader  of  novels, 
good  and  bad.  I'nzzlcs,  and  even  puns,  were 
interesting  to  him.  He  made  a  collection  of 
over  eight  hundred  anagrams  on  his  own 
name  :  and  liis  fondness  for  paradox  was  so 
well  known  that  the  circle-squarers  all  sent 
him  their  most  curious  investigations.  He 
was  a  thorough  believer  in  the  phenomena 
called  spiritual.  After  describing  some  strik- 
ing occurrences  in  spirit-rapping,  he  writes, 
"  I  was  perfectly  satisfied  that  some  thing,  or 
.some  l:>ody,  or  some  spirit,  was  reading  my 
thoughts;  "  and  in  regard  to  mesmerism,  "  Of 
the  curative  powers  of  this  agent  I  have  no 
more  doubt  than  one  has  of  things  which  be 
has  constantly  seen  for  years."  Ills  feelings 
on  the  subject  of  slaver3'  were  very  intense, 
and  he  sat  up  the  greater  part  of  one  night  to 
finish  Uncle  Tom's  cabin. 

De  Morgan  presents  another  instance  of  the 
fact  that  a  man's  views  of  women  in  general 
are  seldom  dissociated  from  the  result  of  his 
observations  upon  the  few  women  who  stand 
nearest  to  him.  His  clever  wife  had  the  effect 
of  dispelling  the  prejudices  with  which  his 
rather  narrow-minded  mother  had  inspired  him. 
She  writes,  "  I  must  not  conceal  the  fact, 
that,  in  the  earlier  part  of  his  life,  he  held  man- 
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like  and  tnosternil  news  of  women's  powers 
and  privileges.  Wornt.'n.  lie  tliDiighl,  oiiiiht 
to  have  ovury  thing  piovidod  for  tboni,  :uul 
ever.v  troiil)li>  t-akcn  oil'  llu'ir  bands :  so  the  loss 
they  uiC'ddlwl  with  business  in  any  form,  the 
bettor.  But  these  yt-ry  young  notions  gave 
way,  lis  he  saw  more  of  liie,  to  wiser  and  more 
practii'ul  ones.  He  found  that  women  were 
not  uttorly  helpless  ;  and  his  love  of  justice, 
combined  wilh  his  better  opinion  of  their  pow- 
ers, luiwle  him  quite  willing  to  i-oncedo  to  them 
as  mueh  «s  he  wuuM  have  desired  for  himself; 
namely,  ftiU  scofK.'  an>l  oi)portnnity  for  the  ex- 
ercise of  all  their  faenlties.  This  was  shown 
by  his  giving  leetun-s  gratuitously  in  the  Ladies' 
college  for  the  IjitsI  year  alter  its  foundation, 
anil  by  the  interest  he  felt  in  the  success  of 
those  brave  women  who  Qrst  attempted  the 
study  of  medicine." 

De  Morgan'.H  lettera  are  of  a  kind  which  it  is 
very  interesting  to  reeeive  at  the  natural  inter- 
vals at  which  they  are  written.  When  taken 
en  masse,  the  logico-mathcmatical  langin«go 
in  which  they  are  couched,  amusing  in  small 
doses,  and  their  wit,  excellent  but  monoto- 
nous, become  wearisome.  It  is  too  much  like 
sitting  down  to  a  continuous  reading  of  the 
Budget  of  paradoxes. 

In  regard  to  his  ideas  on  religion,  De  Mor- 
gan was  always  extremely  reticent ;  but  iu 
spite  of  the  disastrous  etfect  of  his  early  train- 
ing, and  in  spite  of  his  strong  aversion  to  un- 
founded beliefs,  he  preserved  a  deeply  religious 
tone  of  mind,  and  a  firm  faith  in  the  Christian 
religion.  At  the  same  time,  nothing  could  bo 
more  frank  and  uncompromising  than  the  wa^- 
in  which  he  meets  the  renewed  insistanee  of 
his  mother,  upon  the  occasion  of  the  death  of 
a  sister  to  whom  he  was  much  attached,  that 
he  shoidd  renounce  his  freedom  of  opinion. 
His  letter,  if  somewhat  severe  and  untender, 
is  still  a  splendid  example  of  that  strong  rec- 
titude of  mind  which  was  characteristic  of 
him,  and  which  did  not  permit  him  to  gain 
any  thing,  even  family  harmony,  at  the  cost  of 
concealment. 

The  last  years  of  De  Morgan's  life  were 
years  of  disa|i|j<:)intment  and  grief.  The  uni- 
versity in  which  he  had  labored  with  untiring 
energy  until  the  age  of  sixty  became  once  more 
impossible  to  him.  The  reiterated  ple<lges  of 
its  fotmders  and  subsequent  directors,  that  the 
essence  of  its  being  should  be  absolute  and 
complete  religious  equalitj-  in  every  portion 
of  its  organization,  were  broken  ;  and  De  Mor- 
gan could  not  lend  his  countenance  to  a  less 
liberal  or  a  more  worldly  line  of  policy.  Upon 
the  refusal  of  the  council  to  appoint  to  the 


chair  of  mental  philosophy  and  logic  the  Rev. 
James  Martineau,  who  had  been  recommended 
by  the  senate  on  account  of  his  wide  reputa- 
tion as  a  preacher  of  an  unpopular  sect,  De 
3Iorgan  once  more  handed  in  his  resignation. 
A  year  later  occurred  the  death  of  his  second 
son,  George,  a  young  man  of  great  mathe- 
matical promise,  and  one  of  the  two  first  pro- 
jectors of  the  present  Mathematical  society. 
From  this  time  I>o  Morgan's  health  and  vigor 
were  not  'Whal  they  had  been  :  and  after  on 
attack  of  congestion  of  the  brain,  from  which 
his  recovery  was  slovv.  he  died  in  1871  of  ner- 
vous prostration. 


WHITE'S  FOSSIL  MOT.LUSKS  OF  NORTH 
AMERICA. 

A  reaiew  of  the  non-marhie  fossil  Mnllwcn  vf  North 
America.  By  C.  A  White.  Washington,  Gne- 
eminent  priiilinij-nj/ice,  1888.  1,  144,  ii  p.,  32  pi. 
sm.  f°.  [Annual  re{>ort  U.  S.  geological  survey, 
1881-82,  aepnrateli)  pageil.'\ 

Xo  work  is  more  useful  to  the  biologist, 
whether  his  studies  relate  to  recent  or  to  fossil 
forms,  than  the  collection  and  careful  illustra- 
tion of  scattered  material.  Ih  the  l>ook  under 
consideration.  Dr.  White  has  produced  for  the 
student  of  inollusks,  in  either  their  recent  or 
their  paleontologii.'al  relations,  a  much-needed 
and  permanently  valuable  work  of  reference. 
Owing  to  their  wide  range,  feeundit}-  and  ac- 
cessibility, the  class  of  mollusks  included  imder 
his  title  are,  all  over  the  world,  better  known, 
more  thoroughly  studied,  and  more  easily  col- 
lected, than  those  of  the  sea.  Hence  it  is  to 
be  expected  that  the  material  for  learning  what 
lessons  the}'  have  to  teach  will  be  available  for 
students  much  sooner  with  the  land  and  fresh- 
water mollusks  than  with  the  marine  species 
considered  as  a  class.  Publications  such  as 
this,  perhaps  more  than  any  other  single  means, 
will  serve  to  shorten  the  time  which  must  elapse 
before  such  a  condition  of  the  science  is  reached. 
Stratigraphical  paleontology  will  not  be  so  much 
the  gainer  as  biology  in  a  wider  sense,  since 
the  uniformity  of  Lacustrine  and  fluviatile  con- 
ditions interferes  with  that  differentiation  which 
makes  of  some  groups  of  marine  mollusks  valu- 
able indices  of  geological  time. 

Dr.  White  has  brought  together  excellent 
figures  of  nearly'  .ill  the  species  of  the  groups 
under  considcr-ntion  belonging  to  North  Ameri- 
can paleontology,  from  the  oldest  strata  in 
which  they  are  known,  to  and  including  the 
miocenc  tertiary.  One  «loubtfully  pliocene  spe- 
cies is  mentioned  ;  but  the  fossils  of  the  later 
marls,  and  such  deposits  as  that  of  the  Colorado 
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desert,  nre  not  considered.  Most  of  these  are 
known  aa  recent  sbells  also ;  but  we  think  it 
would  have  been  a  useful  addition  to  the  collec- 
tion if  such  extinct  forms  as  Trj'onia  had  been 
,  included. 

To  the  cttt.ilogne  in  tabular  form  and  the  ex- 
planation of  the  plates  are  prefixed  a  statement 
of  the  object  and  method  of  the  work,  a  r4- 
Kume  of  the  sObject  by  zo<jlogical  families,  and 
some  general  considerations.  In  these  last  the 
author,  we  think,  is  the  first  to  enunciate  certain 
propositions,  which,  though  simple,  constitute 
an  important  advance  over  previous  statements 
of  the  general  topic.  In  brief,  he  points  out 
the  high  probability  that  lacustrine,  at  first 
brackish-water  forms,  were  derived  from  ma- 
rine species  by  imprisonment  due  to  rising 
seashores,  forming,  tirst  estuaries,  then  lakes  ; 
afterNvard  ditfercntiated  so  as  to  become  inured 
to  water  without  salt,  or,  in  other  cases,  exter- 
minated by  water  to*}  fresh,  or  in  lakes  without 
an  outlet,  by  concentration  of  saline  matters. 
This  view  is  not  wholly  novel ;  but  the  author 
goes  on  to  supplement  it  by  pointing  out  how, 
from  the  gradual  conversion  of  lakes  into  rivera, 
!Uid  the  [lersisieDceofthe  latter  through  eix)chs 
of  geological  change,  the  rem.arkable  persisten- 
cy of  fluviatile  types  is  accounted  for,  and  prob- 
lems of  present  geographical  distribution  may 
be  solved. 


Too  much  space  would  be  required  for  an 
analysis  of  tlie  work  iii  detail :  a  few  points 
have  been  noted  for  mention.  It  seems  a 
little  startling  to  have  oysters,  .\nomiae,  and 
mussels  presented  as  non-marine,  until  we  learn 
that  they  were  of  the  peculiar  brackish-water 
beds  in  the  Laramie  group,  and  were  doubtless 
accustomed  to  almost  lacustrine  conditions. 
The  oldest  forms  treated  of  are  Naiadites  and 
certain  supptosed  Anoflontae  from  the  Devonian 
(the  latter  much  suggesting  in  appearanct: 
LithodomuB  and  its  allies)  ;  but  if  these  were 
not,  as  is  supiwsed,  true  fresh-water  folk,  then 
the  earliest  of  the  latter  date  from  the  trias. 
Six  families  of  Couchifera,  in  all,  and  sixteen 
of  ( Jastropoda,  are  represented  in  the  catalogue. 
It  might  be  suggested  that  an  analogue  of  Unio 
belliplicatus  may,  perhaps,  be  fouml  living  in 
Nicaragua,  and  that  t'erithidea  lives  rather 
abundantly  on  the  Californian  roast. 

The  proof-reading  of  this  volume  is  not  up 
to  the  usual  standard  of  the  Government  print- 
ing-office, and  the  index  is  disap]X)inlingly 
meagre.  The  arrangement  of  the  numbers  to 
tigures  on  the  plates  is  confused  and  puzxling  : 
it  can  hardly  fail  to  cause  a  serious  loss  of  time 
to  those  who  consult  them.  Dn  the  other  hand, 
the  paper  and  press-work  are  above  the  aver- 
age, and  the  execution  of  the  figures  unusually 
good. 
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GEODESY. 
0«odetic  nigbt-siguala.  —  Mr.  C.  O.  Uoiitellc,  of 
llif  U.  S.  coast-survey,  tiuils  that  the  magnvsium  light 
lis  ii«o<I  bj'  the  survey  mny  be  used  for  l1i^lallc^'s  as 
great  as  forty-five  lo  keveniy  niilea.  ami  thai  the  onli- 
nary  student-lump  wiiL  a  parabolic  reflector  may  be 
seen  as  far  as  forty  miles.  A  report  on  ulght-slg- 
nals  was  puhllshed  by  the  coast-survey  lait  year. 
Tlie  advaiiuges  slated  in  the  report,  as  derived  from 
greater  steadiness  of  the  atmosphere,  and  comparative 
fireedoin  from  hiternl  n-fraction  upon  lony  lines  of 
t'ttght  during  night  observations,  have  been  signally 
veri Bed  during  the  seasons  of  1881  and  1882.  —  (/?«). 
U.S.  cnant  rjeod.  mtrt.,  18S0.)  (859 

MATHEMATICS. 

A  definite  integral  —  In  a  brief  nolc.  M.  Kor- 
kines  kIvi'S  a  simple  proof  of  a  theorem  due  to  M. 
Tchebyehef.      The   theorem   relates  lo  Ihe  Integral 

J«(x)  V(z)  dx,  where  «  and  V'  must  satisfy  one  of  the 
n 

two  condilions:  1°,  they  simultaneously  increase  or 

simultaneously  decrease  for  all   values  of  z  lying 

between  zero  and  unity;    2^.  or  one  of   tlicm  must 

increase  and  the  other  decrease  for  the  same  values 

of  X.     In  the  first  case,  M.  Tchebychefs  theorem  is 

ff(x)  V.(x)  (tx  >  /^(x)  cte/v(x)  dx  ; 


In  the  second  case, 

f^{i)<j,{x)<ix  <  fHx)dx  fiix)dJ. 

M.  Korkine  makes  these  theorems  the  immediat« 
consequence  of  a  simple  idcntily.  —  ( Cnmpte*  rrntlus, 
Jan.  29.)    t.  t .  [860 

Linear  differential  equations. —  lu  a  previoua 
communicnlion  lo  the  .tcidemy,  M.  Cioursnt  has 
solved,  for  a  special  class  of  equations,  the  problem 
to  And  the  entire  number  of  substitutions  to  which 
a  system  of  fundatnental  integrals  of  a  eireii  e<iiiiv- 
tion  may  be  subjected,  corresponding  to  all  the  dlner- 
ent  closed  path!)  wliicli  the  variable  miiy  describe. 
The  general  intetrrnl  in  that  cose  was  shown  to  be 
expressed  by  hypergeomelric  series  of  higher  orders. 
In  the  present  paper.  SI.  tioursat  develops  more  fully 
bis  method,  and  applies  it  to  the  equation  of  the  thlnl 
order,  remarking  that  the  method  followed  is  iden- 
tically the  same  for  equations  of  any  order.  — 
{CftmpleM  rendua,  .Ian.  29.)    T.  c.  [861 

FuuotionB  of  tvro  independent  variables. — 
M.  Picard  has  given  a  series  of  notes  upon  this  sub- 
ject, determining  the  functions  of  two  independent 
variables,  ii  and  v,  which  remain  invariable  when  we 
effect  upon  m  and  f  any  of  the  inflnile  number  of 
sub«lilulions  of  a  linear  discontinuous  group.  In 
the  present  paper  M.  Picard  considers,  in  a  general 
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mnnner,  a  discontinuous  group  for  all  points  |u,  g) 
of  Iho  region  D.  deiined  by 

where 

u  =  u'  +  ill",  r  =  b'  +  iu". 

The  nuUior  shows  that  every  substitution  of  the 
group  transfnnns  each  (mint  of  the  limit  nf  D  into 
nnother  point  of  the  same  limit.  Kc  also  shows  that 
there  exist  functions,  K.  of  u  and  r,  only  defined  In 
the  region  D.  and  wliicli  leave  invariable  all  of  the 
siibstilutions  of  tiie  group.  The  only  groups  con- 
sidered are  those  possessing  this  projierty:  viz.,  we 
can  always  find  in  the  rejtion  D  a  region  K,  having 
no  point  common  with  the  limit  of  D,  and  such  that, 
in  the  interior  of  R,  there  is  one,  and  only  one,  point 
which  corresponds  to  any  point  (u,  s)  by  means  of 
the  sulistitutions  of  the  group.  —  {Comples  rendus, 
Jan.  2",'.)    T.  c.  [862 

Differential    equations.  —  M.  Steen  treats  cer- 
tain differential  equations  of  the  second  order,  an 
account  of  which  ims  already  appeared  in  another 
place.    The  dldereniial  equations  are  of  liie  form 
y"  —  (a  cotx  —  6  tang  ar)  y'  +  cy  =  0, 
e"  +  (u  col  X  —  b  tang  x)  v'  +  cv  =  0: 

X  being  the  independent  variable,  and  the  accents 
denoting  dilTerenlial  co-efficients.  These  e<|iiatious 
are  treated  for  special  values  of  tlie  constants  u.  h,  c, 
and  the  integrals  exhibited  in  the  form  of  series  of 
trigonnmclrii:  functions,  and  also  in  tffe  form  of 
deBiiite  integrals  of  curtain  trigonometric  functions. 

—  (  I'WctisA-.  mlak.  »kr.,  (fi),  nature,  math.  afil..  i.  fi. ) 
T.  C,  [863 

PHYSICS. 

Meohasica. 

Radius  of  gyration  of  a  rifled  projectile.  — 
Lieut.  C  A.  Stone  deduces  a  formula  for  tlie  deter- 
mination of  this  value.  Applied  to  the  700-lb.  Butler 
shell,  he  obtains  K  = '1.1224";  while  the  bureau  of 
ordnance,  U.S.A.,  found  Ijy  experiment  for  this 
shell,  K  =  4. UKI.W.'iS '.  Lieut.  Stone  discusses,  also, 
the  ratio  of  the  forces  nccessar)'  to  give  translation 
and  rotation  to  a  rifled  projectile,  and  the  ratio  of 
the  ranges  of  a  projectile  measured  on  the  horir.ontai 
and  on  an  inclined  plane  in  a  non-resisting  medium. 

—  (Pn>c.  U.  .S.  not.  iiutt.,  viii.  no.  4.)    r.  e.  m.   [864 

Aoooitiof. 

Hydrogeu-Krbistles.  —  Mr.  Francis  Oalton  has 
continued  his  researches  upon  the  production  of 
notes  of  excessively  higli  pitch,  and  their  audibility 
to  different,  animals,  wishing  to  test  the  powers  of 
Insects  in  this  respect.  The  idea  has  occurred  to  him 
of  blowing  his  high-pitched  whistle  with  hydrogen- 
gas,  and  so  increasing  its  shrillness.  Preliminary 
experiments  with  coal-gas  have  given  goo<l  results; 
and  Mr.  Galton  thinks  that  he  can  produce  a  sound 
due  to  (i2-l,tHX)  vibrations  per  second.  —  (Nature, 
March  22.)     c.  B.  c.  |865 

Intensity  of  sound.  —  Vicrordt  has  studied  the 
subject  of  the  estimation  of  the  intensity  of  sound 
by  the  process  of  dropping  a  body  upon  b  sonorous 
plate.  The  intensity  of  the  sound  produced  is  pro- 
portional to  h' ,  where  e  is  a  co-efficient  to  be  deter- 
mined experimentally.     A  formula  given  by  Oberbeck 


is, 


log 


log 


II' 


if  h  is  the  height  fallen  through  by  the  heavier  weight 
r,  and  H  the  greater  height   fallen  through  by  a 


lighter  weight  />,  when  k  e  intensity  of  the  sound 
produced  by  striking  the  plate  Is  the  same.  A  largo 
number  of  mcjisurements  ore  recorded,  from  which 
the  author  concludes  that  there  is  a  general  measure 
of  the  strength  of  sound.  With  spheres  of  the  same 
material,  and  plates  of  dctlnite  material  and  weight, 
the  value  of  e  varies  but  slightly  with  increasing 
weight  of  the  sphere,  or  with  variation  in  the  height 
of  fall.  — (Jnn.  j>hyi>.  chem..  No.  8,   1888.)     C,  B.  c. 

[866 
Option 

{Photography.) 
Astronomical  photography.  —  .\t  the  Meudon 
(France)  observatory  they  are  studying  movements 
of  photospheric  matter  with  the  aid  of  series  of 
images  obtained  witli  the  '  photographic  revolver.' 
They  are  also  working  at  photographic  photometry, 
the  principle  l)€ing,  that  the  intensities  of  two  light- 
sources  are  in  the  inverse  ratio  of  the  time  they  lake 
for  the  same  photographic  work;  e.g.,  producing  the 
same  lint  on  two  qiiitc  similar  plates.  Tlie  method 
will  be  applied  to  data  of  the  comet  of  1881,  the  full 
moon,  etc.  —  (Nnliirc.  March  1.1.)  w.  ii.  p.  [867 
Astronomical  photography.  —  At  the  March 
meeting  of  the  Royal  astronomical  society.  Dr.  Gould 
gave  an  account  of  his  work  at  Cordova.  He  consid- 
ered that  he  hail  been  successful  in  photographing 
stars  down  to  the  tenth  and  a  half  or  twelfth  magni- 
tude. Mr.  Cummon  showed  a  photograph  he  had 
taken  of  the  great  nebula  in  Orion,  the  appearance 
of  which,  in  many  parts,  gave  rise  to  an  interesting 
discussion;  the  majority  of  those  taking  part  iaclin- 
ing  to  the  belief  that  the  photograph  represented  cer- 
tain unknown  dark  objects  in  space. —  (Brit,  joitm. 
phot.,  Marcli  2:J.) 

[\o  such  appearance  has  been  noted  here  in  the 
excellent  photographs  of  this  object  taken  by  the  lale 
Dr.  Henry  Draper.) — w.  H.  P.  [868 

Positive  prints  from  a  positive.  — MM.  Cros 
and  Vergeraud  have  sent  to  the  French  photographic 
society  a  communication  on  the  above  subject.  A 
suitable  paper  is  covered  with  a  solution  of  ammo- 
nium bichromate,  2  grams;  glucose,  1,5  grams;  water, 
100  grams.  This  is  dried,  and  ex|>osed  to  the  light 
under  a  positive.  When  the  uncovered  portions  of 
the  paper,  whicn  wore  at  first  of  a  decided  yellow- 
have  become  gray,  the  exposure  is  discontinued,  ana 
a  rapid  immersion  made  in  a  silver  bath,  composed 
as  follows:  silver  nitrate,  1  gram;  acetic  acid,  10 
grams;  water,  100  grams.  The  Image  appears  Im- 
mediately of  a  blood-red  color,  formed  by  the  bichro- 
mate of  silver.  In  all  parts  where  the  li^'ht  has  acted, 
the  bichromate  has  been  reduced  by  the  glucose;  and, 
where  the  variable  opacities  of  the  image  have  pro- 
tected in  different  degrees  the  sensitive  tilm,  the  bi- 
chromate of  silver  remains  iniioluble  in  the  water  of 
tlie  subsequent  washing.  If  dried  by  fire,  the  image 
remains  red;  if  dried  in  the  open  air  and  in  the  light, 
especially  in  the  sun,  it  becomes  dark  brown.  To 
obtain  a  black  image,  it  suffices  to  expose  the  dry 
prints  to  sulphurous-acid  gas.  A  bath  of  sulphite  of 
copper  and  potash  in  solution  gives  a  more  intense 
black.  — (PAifcuf.pAot.,  April.)    w.  b.  i-.  [869 

Eleotrioity. 
XQectro-optical  properties  of  quartz. —  W.  C 
Routgen  confirms  and  extends  results  obtained  in  a 
former  paper  (.inn.  jihyn.  cliem..  no.  3).  Tlie  speci- 
mens used  were  a  lliick  circular  plate,  cut  perpendic- 
ular to  the  principal  axis  of  the  cry>tiil,  and  a  sphere. 
The  apparatus  for  Investigating  the  quartz-sphere 
was  an  old  microscope.    The  quartz  was  laid  on  the 
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object-stand,  anil  tlie  wi'ighleil  miiToscopc-tube  let 
dowai  upon  It.  Tbere  iire  tbrec  planes  through  the 
princlmil  axis,  mnkin^;  angles  of  120°  with  each  other, 
siioli  that  nil  pressures  in  tliesi!  planes,  or  parallel  to 
them,  proiliicp  niiiiininm  clertricity  at  the  |>oints  of 
pre-''Slln^  Pressure  exerted  perpondicular  to  these 
mitiirauin  planes  produces  iu;ixirnum  electricity. 
Encb  of  the  six  fields  into  which  the  ininimuui 
planes  divide  the  sphere  possesses  the  projierty  that 
ftll  points  of  pres^-nre  within  it  are  elecirificd  to  the 
game  sign:  tlic?c  sij;ii-i  are  opposite  in  adjacent  fields. 
Pressure  in  Ibu  direction  of  the  principal  axU  gives 
«acb  of  the  six  lield<  its  peculiar  sifrn :  pressure  in 
any  other  direction  divides  the  sphere  irito  two  oppo- 
sitely electrified  halves,  the  plane  of  division  passing 
tbrough  the  principal  axis.  No  direction  of  pressure 
produces  electricity  at  the  ends  of  the  principal  axis. 
If  the  direction  of  ])ro»suro  is  a  maximum  axis,  the 
plane  of  division  is  the  miulmum  plane  perpendicular 
to  it  (the  sitfU'*  of  the  hiilves  correspond  to  the  signs 
of  the  fields  iu  which  tliemaximtun  axis  lies);  but,  if 
the  pressure  is  in  this  minimum  plane,  the  electrifi- 
cation Is  exactly  reversed.  The  experiments  seem  to 
show,  that,  if  the  direction  of  pressure  rotates  about 
the  principal  axis  with  an  angular  velocity  u,  the 
plane  of  division  rotates  in  the  opposite  direction  with 
a  velocity  a  w.  The  author  then  shows  that  the 
optical  properties  of  ijuartz  in  an  electric  field  can  be 
accounted  for  by  the  exp.ansions  and  contractions 
which  quartz  undergoes  under  electrical  strain,  ac- 
cording to  the  principle  of  reversibility  of  pieztH'lec- 
tric  effects  pointetl  out  by  Lippmann.  This  result 
has  also  been  reached  independently  by  Knudt  in 
Ann.  phyii.  chem.,  no.  3.  —  {Ann.pktfs.  them.,  no.  4.) 
J.  T.  [870 

Corrosion  of  steel.  —  Two  chisels  in  the  channel- 
way  of  the  U.S  .S.  Triana  were  badly  corroded.  Prof. 
Uunroe,  U.S.  N.A.  finds  this  due  to  electrochemical 
acliou  between  tempered  and  untempered  steel  in 
presence  of  salt  water.  The  untempered  steel  suffered. 
—  {Proc  U.  S.  nac.  tnsl.,  viii.  no.  3.)    c.  K.  it.   [871 

ENOINEEKINO. 

Tensious  in  guns. —  Considering  the  longitudinal 
and  hoop  tensions  in  a  thick  hollow  cylinder,  Lieut. 
Stone,  U.S  N.,  finds  that  the  longitudinal  tension 
is  greatest  on  the  outside,  and  the  hoop  tension  Is 
greatest  on  the  inside,  where  an  assumed  distance  of 
a  point  from  the  axis  of  the  cylinder  coincides  with 
the  Internal  radius.  He  shows  the  presence  of  a 
neutral  surface,  within  which  there  Is  a  loimiludinal 
compression,  and  without,  a  longitudinal  tension. 
The  formula  deduced,  giving  the  value  of  the  maxi- 
mum hoop  tension,  differs  considerably  from  that 
heretofore  used.  The  existence  of  a  neutral  surface 
of  longitudinal  stress  is  of  great  interest  in  the  con- 
struction of  built-up  guns.  That  a  longitudinal  con- 
traction may  accompany  a  circumferential  expansion 
is  a  familiar  result  of  experiment.  These  formulas 
may  be  used  in  calculating  the  tensions  iu  built-up 
wire  guns.  —  {Proc.  U.  S.  nor.  iniL,  vUI.  no.  3.) 
O.  E.  M.  (872 

Ughting  buoys  and  railroad-cars.  —  The  U.  S. 
llghlhousi^  board  has  placed  a  Piiitscb  lighted  buoy  at 
the  entrance  of  New-York  harbor  at  the  rerjuest  of 
the  pilot  commissioners.  The  Erie  and  the  West 
Shore  railroads  have  aduptcd  this  method  of  lighting 
cars  in  imitation  of  German  railways.  Gas  made 
from  coal-oil  is  stored  by  compression  in  reservoirs, 
and  burned  in  peculhar  burners,  a  regulator  being 
used  to  preserve  the  desired  pressure.  —  {Marine  reij.; 
R.  B.  !jaz„  April.  I     it.  n.  r.  [873 


Heavy  steel  guns.  —  The  chief  of  ordnance  has 
called  for  information  from  the  slee.I-maUers  of  the 
United  Slates,  relative  to  the  feasibility  of  making 
steel  for  ordnance,  giving  analyses  of  desired  qualities. 
The  act  of  ISS:)  provides  for  arming  forlitications 
with  steel  guns.  —  {Hull,  iron  nUel  aiaoc,  April, 
1.SS.J. )     B.  II.  T.  [874 

Standard  gauge  system.  —  G.  M.  Bond,  M.E., 
has  described  to  the  Ainerii'an  society  of  mechanical 
engineers  the  system  of  standardizing  gauges  devised 
by  Prof.  Uogers  of  Harvanl,  and  himself,  for  the 
Pratt  &  Whitney  company  of  Hartford,  and  thu 
comparator  built  for  that  company  under  their  direc- 
tion for  establishing  standard  gauge  ine.'isures.  A 
pair  of  standaril  inch-measures,  worked  down  inde- 
l)endently,  were  found  to  be  exactly  alike,  the  differ- 
ence, if  any  exists,  beinc  less  than  ttAi.ui  inch. 
Bond  reports  ready  for  Inspection  by  the  commilt** 
of  the  society,  a  set  of  end-measures  varying  by  »is- 
teenths  of  an  inch,  and  a  complete  plant  of  tools 
and  fixtures  for  producing  standards,  duplicating 
originals  by  m'ic/iJneJ  work  — (^ourn.  Frankl.  inat.. 
May.)    K.  11.  T.  [875 

CHEMISTRY. 

iJnali/tlral.) 

Estimation  of  sulphur  in   organic  bodies.  — 

P.  Claiisson  has  perfected  a  method  for  the  deter- 
mination 9f  sulphur  iu  organic  substances,  which 
seems,  from  his  ii>sulls,  to  bo  capable  of  remedying 
the  various  defects  that  detract  to  a  greater  or  less 
extent  from  the  accuracy  of  the  methods  hitherto  iu 
use.  It  consists  In  burning  the  substance  in  a  cur- 
rent of  nitric  dioxide  and  oxygen,  and  absorbing  the 
sidphuric  acid  in  a  receiver  coniaining  water.  The 
sulphuric  acid  may  bo  determined  by  titration,  or  by 
precipitation  as  baric  sulphate.  The  substance  is 
placed  in  an  ordinary  combnstiou-tube,  and  l)ehln<i  It 
a  roll  of  platinized  asl)est.os.  In  front  of  the  sul>- 
stance  are  placed  several  platinized  aslicstos  rolls,  and 
a  small  tube  containing  fuming  nitric  aclil.  Tlie 
combustion  is  conducted  in  the  usual  way,  aiul  finally 
the  sulphuric  as  well  as  the  nitric  acid  is  extwiled 
Into  the  receiver.  The  author  adduces  results  to 
show  that  a  dilute  solution  of  sulphuric  acid  may  be 
evaporated  to  dryness  on  the  water-bath  without  ap- 
preciable loss  of  the  acid.  —  {ZeiUchr.  anal,  chem., 
xxli.  182.)    c.  K.  M.  [876 

Determination  of  lactic  acid.  —  K,  Palm  states 
that  lactic  acid  is  completely  precipitated  when  it  is 
added  in  aipieous  solution  to  an  alcoholic  ainmonia- 
cal  solution  of  basic  plumbic  acetikte.  The  pliunbic 
lactate  is  washed  with  alcohol,  since  It  is  somewhat 
soluble  iu  water.  —  {Zeitachr.  anal,  chem.,  xxli.  '.iili. ) 
c.  F.  u.  [877 

Flo^r  of  liquids  on  the  surface  of  a  burette.  — 
In  mcisuring  liquids  from  a  burette,  Prof.  K,  II. 
Warder  fimls  that  an  error  may  be  introduced  by  the 
gradual  rise  of  the  meniscus,  if  the  reading  is  tak«n 
too  soon  after  the  (low  of  the  liquid  is  stopped. 
After  a  discharge  of  00  cc.  of  a  one-eighth  normal 
solution  of  sodic  hydrate,  the  meniscus  continued  to 
rise  for  ten  minutes.  —  ( Proc.  Ohio  mecli.  imt.,  li.  *J. ) 
c.   F.  M.  [878 

A  new  method  for  the  determination  of  ar- 
senic.—  Mr.  Itichard  I'earce,  of  the  lioston  and  Colo- 
rado smelting  company,  described  a  method  for  the 
quantitative  estimation  of  arsenic,  as  suggested  by 
himself,  and  developed  by  All)ert  U.  Low,  cliemlst  of 
the  company.  It  consists  in  first  fusing  the  niinersU, 
ore,  or  furnace-product  supposed  to  contain  arsenic, 
with  sodium   carbonate  and  potassium   nitrate,  ex- 
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trading  the  soluble  arscniate  with  wnter,  acidulntlng 
the  sohition  with  nitric  ncid,  boiling  to  expel  carbon 
dioxide,  nciilrali/.iiig  oareTnlly  with  nmnionia  (the 
reaction  sliotilil  be  faintly  nlkaliiic  ruther  thnu  arid), 

'^'  nd  preolpitaling  the  arsenic  in  the  oold  with  argcn- 
"  nitrate  as  the  brii-k-red  «ilt  Ag.AsU,.  I'lie 
Tatter  is  tlirown  on  a  tihrr,  wnslicd  wi-ll.  dissolved 
in  nitric  acid,  rind  the  silver  detorniined  by  tltra- 
'inti  with  ainninnium  or  potassium  iiilpho-cyanate, 
vl  .  II.  e  lliB  arsenic  can  readily  be  calculated.  The 
li^nlii  ooniinunicated  showed  ver)' remarkable  cori- 
lordance,  and  apparently  a  higli  degree  of  accuracy. 
The  exact  degree  of  accuracy  does  not  appear;  since 
""lie  percentage  of  arsenic  in  some  of  the  substances 
(ted  was  not  dcfennined  gravimetrlcally,  but 
sumed  to  be  that  required  by  theory.  By  this 
method,  (I.I  gr.  of  enargite  yielded  19.0:/ and  10.0l>% 
arsenic  in  succes'ive  trials.  O.lio  gr.  pure  pronstile 
»ve  15.<VS%  arsenic,  wlide  1.5.1."%  is  theoivlically 
quired.     An   ore   niixlun-  gave  re.-'pectively,  3.20, 

'S.SO,  :J.1P,  and  S.2r>%  arsenic  in  different  trials.  A 
copper  matte  yielded  0.47  and  0.4ti%  arsenic  in 
successive  determinations.  Antimony,  the  pres- 
ence of  which  in  solution  would  vitiate  the  results 
of  analysis,  ii  almost  entirely  excluded  by  the  use  of 
sodium  carbonate  in  the  fusion.  In  a  mixture  of  the 
enargittf  alH>vc  tested  with  stibnite,  10.13%  arsenic 
was  found.  No  ex[ierimeiits  were  made  to  test  the 
solvent  action  of  the  ammonium  nitrate  in  tlic 
solution  on  the  argentic  arseniale.  The  advantages 
claimed  for  the  method  are  llie  great  ease  ami 
rapidity  with  which  a  determination  can  be  made, 
and  the  high  degree  of  accuracy  attainable,  fully 
sufficient,  at  lca-«t,  for  technical  purposes.  —  ((.'■)/.  »c. 
•oc. ;  meeting  Kcb.  5.)  •     |879 
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AORICULTURB. 

Action  of  peat  on  insoluble  phosphates. — 
an  extensive  series  of  exi>eriment.s  carried  out  at 
Moor  experiment-station  in  Bremen,  Fleischer 
ds  that  certain  peats  exert  a  very  considerable  sol- 
vent action  on  phosphates.  Tlie  first  experiments 
were  made  in  the  lal)oratory  by  intimately  mixing 
finely  ground  peat  and  phosphate,  adding  water,  and 
allowing  the  mixture  to  stand,  usually  for  three  days. 
I'eat  from  the  lowland  moors  showed  no  solvent  ac- 
tion ;  but  that  from  highland  moors  (sphagnum  peat) 
acted  upon  the.  phospliales  In  every  case  but  two, 
dissolving  from  three  or  four  to  over  fifty  i^er  cent 
of  the  phosphoric  acid  present,  according  to  the 
ire  of  the  pho.^phatic  material.  The  materials 
I  may  be  arranged  in  about  the  following  order, 
r  more  soluble  f)r.<l:  pure  dicalcic  phosphate,  pre- 
"  ^ed  tricalcic  phosphate,  fine  raw  bone,  steamed 
^^commercial  |irecipitated  phosphates,  bone-ash, 
!  Mejillones  guano,  Lahn  phosphate.  The  action 
I  to  be  due  to  the  presence  of  free  humic  aciil, 
ilch  decomposes  tlie  phosphates.     In  several  cases 


pears  I 


the  action  went  so  far  as  to  produce  free  phosphoric 
acid.  Addition  of  iiota^h-salts  was  found  to  increase 
the  solvent  action.  These  results  are  entirely  In 
harmony  with  those  that  liave  been  obtained  in  fleld- 
;perim>'nls  on  the,«e  soils.  Almost  invariably,  in- 
luble  [>hosplwites  have  given  better  results  than 
luble  ones,  the  reason  evidently  being,  that,  owing 
to  the  small  absorptive  power  of  peat,  the  soluble 
phosphates  are  soon  washetl  out  of  the  soil,  while  the 
insoluble  phosphates  yield  up  their  phosphoric  add 
so  slowly  that  the  plants  can  utilize  most  or  all  of  it. 
Experiments  were  also  made  in  composting  phos- 
phates and  peat.  Here,  also,  phosphoric  acid  was 
olved,  but  not  to  so  great  an  extent  as  in  the 
ratory  experiments,  where  a  much  more  intimate 


mixture  of  the  materials  was  possible.  From  O.t)  to 
0.2  per  cent  of  the  total  phosphoric  acid  was  dis.solved. 
Potash  salts  increa-sed  the  solubility  of  the  phos- 
phate. A  large  proportion  of  the  phosphoric  acid 
was  rendered  soluble  in  ammonium  citrate;  that  is, 
brought  into  a  condition  similar  to  that  .of  the  so- 
called  reverted  phosphoric  acid.  In  connection  with 
these  experiments,  Kbsling  has  studied  the  effect  of 
the  presence  of  various  salts  on  the  action  of  peat 
upon  phosphates.  Pota^simn  sulphate  increased  llie 
action   decidedly,    potassium   cliloride  to  a   less   de- 

S-ee,  and  sodium  nitrate  and  kainit  hanily  at  nil. 
ypsum  and  calciiun  chloride  decreased  the  solvent 
action,  and  potassium  carbonate  destroyed  it  al- 
together, presuiiialdy  li.v  neutr.ilizing  the  humic  acid 
of  the  peat.  The  elTuct  of  the  |Hitassium  sulphate 
was  found  to  be  almost  exactly  in  proportion  to 
the  quantity  used.  Although  the  solvent  action  of 
peat,  and  of  peat  and  poLosh  saltA,  apx>ears  to  be  com- 
paratively slight  on  the  large  scale,  it  is  not  with- 
out importance  ;  since,  in  the  soil,  it  may  continue 
for  a  long  time,  and  tlio  products  of  the  reaction  may 
be  continually  removed  by  the  movcinenta  of  water 
in  the  soil  and  the  action  of  vegetation.  Fleischer 
found,  that,  after  his  mixtures  of  peat  and  phosphates 
were  washed  out,  the  action  appeared  to  begin  afresli  ; 
and  something  very  like  this  must  occur  iu  the  soil. 
—  iLondio.ja/irb.,  lii.  120,  193.)     u,  I".  A.  [880 

OEOLOGT. 

The  Bow  and  Belly  River  districts,  North- 
West  territory.  —  The  meks  of  the  foot-hills  and 
east  of  the  mountains,  according  to  O.  M.  Dawson, 
are  entirely  of  cretaceous  and  Laramie  age,  overlain 
by  bowhler  clay  and  other  bed<  referable  to  llie  glacial 
epoch.  The  geology  of  the  region  is  complicated  by 
the  fact,  that,  in  the  immediate  vicinity  of  the  moun- 
tains the  beds  change  considerably  in  lithological 
character,  the  change  being  such  as  would  l)0  ex- 
pected to  occur  on  the  approach  to  a  shore-line.  So 
far,  no  reason  has  been  found  to  suppose  that  any 
beds  newer  than  the  I.arumie  (includinc  under  this 
general  name  the  Juditli  Kiverand  Fort  Union  series) 
have  been  found  in  tliis  district,  or,  indeed,  in  any 
part  of  the  Caiiailian  North-West  territory.  The 
general  arrangement  of  the  rocks  is  given  in  the  fol- 
lowing table:  — 

I.  T.jimnilciln<:)udln!7  JitilUh  UlvtT  •criof).  —  1.  BoOi  of  Itiu 
I'urcupine  tllllc  mitvAlvff  i>ntltlstonui«.  with  vlialcs,  etc.  'J.  WMIuw 
f 'rvek  be.l« ;  r)''li]iBH  nnd  ptirplt^h  clay«.  with  ^sy  anil  yi..|low. 
i»h  *andHtoni'«.  <i.  Si.  Ntnry  Uiv.,.r  *.'He»  :  aand«iun(^  fhnii'S  and 
eUyfl  of  itt'iternl  Kruy!«li  or  rniyltti-Krven  colors.  4.  Vcllowlvti 
•Andaloni-»  und  t>liuly  beilf>,  with  a  mlnifcllDg  of  frcah-water  uiU 
brackUb  or  marine  fiiMllli«lt«. 

II.  Fori*  Itllla.  —  1.  Yoltowiiti  Mndntonca,  with  aoiMi^  ahalpa, 
apparently  Irregular  In  tbickneaa  and  character;  ranlluakN  all 
marine. 

III.  I'li'iTf  uroop.  —  I.  Bla«l(l»h  and  lead-colored  •hnliw,  wtU> 
uccaalonal  Handnlone  Inlercalatlon*,  especially  toward  the  moun- 
tain*. 

IV.  Nlobrum?  —  Belly  Klvcr  •erica*  sandstone*,  shales,  and 
sandy  clays.  Upper  part  generally  grnytsli;  lower,  yellowish, 
and  often  Dandrdhy  rapidly  allcraatini;  beds.  Kreab  and  brack- 
ish water  mollusks. 

Near  Its  base,  the  Laramie  of  this  region  is  a  per- 
sistent lignite  or  coal-hearing  formation.  In  the 
Pierre  group,  the  most  persistent  coal-bearing  hori/.on 
is  at  its  base,  although  there  is  a  coal-seam  ai  Its  sum- 
mit on  Uow  Uiver.  Mr.  Uawson  considers  the  coal- 
bearing  horizon  at  tlie  base  of  the  Pierre  to  be  nearly 
equivalent  to  that  at  the  base  of  the  (.hico  group, 
which  yields  the  coals  of  Vancouver  Island  at  Na- 
naimo  and  Comox.  (In  this  connection  it  is  well  to 
remember  that  the  Identity  of  the  so-called  Chico  of 
Vancouver  Island  with  the  group  of  that  name  in 
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California  is  not  by  any  means  eatablislied.)  The 
following  approximate  estimates  of  the  quantity  of 
coal  underlying  one  square  mile  of  country  in  several 
localities  have  been  niatie:  — 

Main  ream,  in  vicinity  of  Coal  Banks,  lielly  River, 
rj,500.(KXl  t,onB. 

Gramiy  Inland,  Bow  River  (continuation  of  Belly 
River,  main  *eani).  6,0(iO,iH)0  tons. 

Ilorse-Khoe  Utnd,  Bow  River,  4,(100,000  tons. 

lilackfunl  CroivHnii,  workable  coal  in  seam  as  ex- 
posed on  Bow  River.  0,(KIO,IXX)  tons.  —  ( CeoL  Kurv. 
Can.)    J.  u.  M,  |881 

Trlassio  traps  and  sandstones.  —  Mr.  W.  M. 
Davis  lust  summer  visited  a  number  of  localities  in 
Massachutells,  Connecticui.  and  Nfw  Jersey,  for  the 
purpose  of  studying  the  relation  of  tin-  trap  masses  to 
the  Iriassio  sandstones  and  .shales.  Some  of  these 
are  dikes  traversing  llie  str.ita  at  high  angii>s,  and 
about  such  tiiere  has  been  comparatively  little  con- 
flict of  oi>iiiion.  But  tlie  greater  number  exist  as 
sheets  conforming  In  tlie  bedding;  and  these  have 
been  regarded  by  some  writers  as  <'ontcraporRncou», 
by  otliers  !i8  intrusive.  Mr.  Davis  finds  distinct 
evidence  that  some  of  the  sheets  were  extravasat^U 
during  the  deposition  of  the  strata,  being  afterward 
burietl  as  the  sedimentation  progressed;  and  he  finds 
equally  distinct  evidence  that  other  sheeta  were 
Injecti'd  Ix'tween  sedimentary  layers  already  formed, 
and  cooled  under  pressure.  To  the  first  class  l>elong 
the  principal  masses  of  the  Connecticut  valley,  includ- 
ing Deertield  Mountain,  Mount.s  Tom  and  Ilolyoke, 
and  the  Hanging  Hills  near  Meriden;  to  the  second, 
belong  the  East  and  West  Rocks  near  Kew  Haven, 
and  tlie  Palisados  of  the  Hudson.  The  principal 
Intrusive  masses  occur  in  what  are  regarded  as  the 
lower  portions  of  the  formation,  and  may  have  been 
Injected  while  the  upper  strata  were  still  in  process 
of  formation. 

A  duplication  of  trap-ridges  liy  faulting  is  demon- 
(trated  in  some  instances,  and  suspected  in  otliers; 
and  it  is  printed  out  that  ltie.«e  faults  may  belong  to 
a  wide  system,  whose  total  effect  is  greatly  to  e.xpand 
the  outcrop  of  the  formation  by  duplication.  Each 
of  the  greater  triassic  districts  presents  a  wide  ex- 
panse of  strata,  with  a  prevailing  dip  at  a  consid- 
erable angle  in  one  direction.  To  account  for  the 
phenomena  l>y  tilling  alone,  assunirs  an  amount  of 
deposition  and  subsequent  erosion  appalling  even  to 
the  geologist;  while  the  erosion  demanded  by  the 
hyp<>lhe>i!i  of  tilting  and  faulting  combined  is  readily 
admis-siblc. 

The  observations  are  prefaced  by  a  bibliography  of 
the  subject,  and  followed  by  a  general  discussion, 
which  includes  an  excellent  digest  of  the  opinions 
and  observations  of  earlier  writers.  The  pajicr  makes 
a  pamphlet  of  sixty  octavo  pa^es,  illustrated  by  three 
plates.  —  {liuU.  mtu.  eomv,  zmi,  yeol.  ser.,  i.,  no.  ix. ) 
u.  K.  (>.  1882 

Ore-deposition  by  replacement.  —  As  a  result 
of  his  geological  studies  in  Lcadville,  Col.,  Mr.  S.  F. 
Emmons  has  reached  the  conclusion  that  the  '  car- 
bonate deposits'  of  that  locality  were  not  formed  by 
the  filling  of  pre-exislent  cavities.  Tliey  belong  to  a 
class  of  deposits  for  which  be  proposes  the  name 
melamorpliic,  and  which  arc  pnxluced  by  a  metoso- 
matic  Interchange  between  exotic  matter  and  original 
rock  material.  In  Leadville  the  original  rock  is  a 
dolomitic  limestone,  l.')0  to  2lX)  feet  thick;  and  the  re- 
placement has  occurred  either  at  or  near  its  contact 
with  an  overlying  sheet  of  porphyry.  The  intrnduced 
or  vein  material  consists  of  silica  and  metallic  miner- 
als. These  were  brought  In  solution  by  percolating 
waters,  having  been  previously  dissolved  from  the 


associated  eruptive  rocks.  In  pl«<res  the  whole  bed  of 
limestone  has  been  replaced,  but  In  general  only  a 
portion.  The  equivalent  vein  occupies  less  space 
than  the  limestone;  but,  allowing  for  Ibis  difference, 
the  thickness  of  vein  and  the  thickness  of  residual 
limestone  are  complementary. 

Mr.  Emmons  regards  the  class  of  nietamorphic  de- 
posits as  an  extensive  one.  Including  a  large  propor- 
tion of  the  so-called  fissure-veins,  both  calcareous  and 
siliceous,  of  the  Rooky  >fountaln  region.  —  ( Phil  nvc. 
H'uii/i.;  mee/inj7  April").  |8S3 

MINEBALOOY. 

Products  of   the  alteration   of  corundum. — 

The  followiiiir  arc  the  results  of  observations  made 
by  F.  A.  Genth:  — 

Alteration  into  spinel.  —  At  the  Charier  mine, 
Madison  County,  N.C.,  corundum  occur*  crystallized, 
and  in  cleavage  musses  of  a  grayish  or  white  color. 
In  the  cracks  of  the  same  it  can  be  notice<l  that  a 
change  has  taken  place;  and  in  many  cases  this  ex- 
tends through  large  masses,  converting  the  coriindiun 
into  ii  m.^is-oive  green ish-lilack  spinel,  rarely  showing 
octahedral  crystals.  The  sHiiie  has  a  gravity  of  ;;.7.'>1. 
Scales  of  procblorile,  into  which  llie  mineral  tiii.illy 
pusses,  are  often  present.  Analysis  of  the  carefully 
selected  material  indicates  that  it  has  tlie  comjiosition 
of  a  spinel. 

Alteratitm  Into  toi»ile.—Al  Towns  County,  Ga., 
pink  crystals  of  corundum  are  found,  surrounded  by 
greenisii-wliile  cleavablo  /.olsite. 

.iltpralion  intofehpar  and  mica.  —  The  author  cites  . 
many  occurrences  in  which  cleavable  masses  of  oUgo- 
clase  and  albite  surround  a  core  of  undecomposed 
corundum,  also  where  the  corundum  is  surrounded 
liy  tlat,  cleavable  mica  (muscovito)  or  a  delicate 
fibrous  mica  (damouritc).  Srmietimes  the  mica  and 
felspar  occur  together;  and  tlie  nucleus  of  u^d«^- 
composeil  corundum  appears  on  its  exterior  very 
rough,  as  if  it  had  been  eaten  into.  Numerous  analy- 
ses are  given  to  prove  the  identity  of  the  decomposi- 
tion products. 

Alteration  into  margarite.  —  This  occurs  more  sel- 
dom than  the  alteration  Into  potash  mica;  and  in 
some  ca.«cs  scales  of  the  latter  are  intei-posed  between 
the  margarite.  which  usually  i-s  compact  in  its  nature. 
Specimens  showing  this  alteration  are  from  Jackson 
and  Iredell  counties,  N.C.,  and  from  Unlonville  and 
Aston  township.  Peiin. 

.lltirntton  into  JihrolUe, — Specimens  from  near 
Norwich,  Conn.,  and  Burke  county,  N.C.,  show  radi- 
ated fibrolite  surrounding  crystals  of  unaltered  corun- 
dum. It  seems  as  if,  in  many  c.isi's.  the  fibrolite 
hail  undcrgnno  a  subsequent  change  iiiio  mica. 

Alteration  into  cyaniti: — At  Iredell  and  Wilkes 
counties,  N.C..  bladcd  cyaiilte  is  found  surrounding, 
and  evidently  resulting  from,  the  alteration  of  curun- 
dum.  From  the  latter  locality  the  cyanite  has  par- 
tially undergone  a  change  into  micaceous  ininiTals. 
—  {Proc.  Amer.  jihil.  hoc.  Pliilud..  xx.  3S1.)     B.  i..  p. 

[88« 
GEOGRAPHY. 
(.4r.«c.) 

Oeographical    notes   from    the    north.  —  The 

record  of  the  Eira  expedition  appears  in  the  ilunOily 
record  of  geography  for  April,  giving  an  account  of 
the  voyage  up  to  Aug.  21,  18M1,  when  the  '      ,s 

pierced  by  the  ice,  and  the  subsequent  i  s 

of  the  party  until  their  rescue  during  lh>  ;..,.... i.g 
summer.  Even  during  the  arctic  winter,  warm  south- 
erly gales  occurred,  which  resulted  In  limited  areas  of 
open  water. Prof.  Nordenskidld's  expedition  will 
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mil  aoine  time  during  Hay,  and  will  attempt  n  journey 
eastward  over  th«  ice  from  Auleitsivik  Hord,  in  lat. 
80',  near  Egeilesminde.  Later  an  attempt  may 
made  to  penetrate  northward  along  the  south-east- 
ern coa»t. So  new  iiiforuiatlon  ha»  been  obtained 

from  the  remainder  of  the  Joannctte  survivors,  re- 
cently examined  by  the  Naval  board. In  a  recent 

lecture,  Mr.  E.  H.  Hall  fitated  that  the  population  of 
Newfoundland  and  Labrador  amounts  to  I9i1,000, 
about  one-<iuarter  of  whom  subsist  by  the  fisheries, 
which  are  valued  at  four  and  a  half  millions  of  dol- 
lars annually.  The  copper-mines  produce  about  J.'i,- 
000  tons  of  metal  annually. A  hurricane  in  Brit- 
ish Columbia  recently  destroyed  four  vessels  In  Vic- 
toria harbor,  and  was  attended  with  some  loss  of  life. 

The  fur-seal  fishery  off  Cape  Flattery  has  been 

very  productive  thi«  season,  over  20,l»00  seals  having 
been  socured. The  Newfoundland  hair-seal  fish- 
ery has  also  been  remarkably  9ucce*sful,  more  than 
20<),n<H)  hooded  and  harp  seal  beins  reported  taken. 
On    the   other  hand,  the  Diuidee  fleet,  in  the  same 

waters,  is  said  to  have  made  a  poor  catch. Kn- 

sign  Sloiiey.  U.S.N.,  will  sail  eaily  in  May  in  the 
revenue-cutter  Corwin  to  ilistrlbute  the  presents  from 
the  government  to  the  Chukchis,  of  .St.  Lawrence 
Bay,  Berinsj  Strait,  whi>  succoreil  the  crew  of  the 
U.S.  S.  UodKers,  which  wai  burned  in  Ihiit  bay  while 

searching  for  the  Jcantielte  party. The  growing 

scarcity  of  salmon  for  eannini!,  in  the  Columbia  Kiver 
anil  southward,  has  led  those  interested  to  push  into 
the  undepleled  waters  northw.'ird.  Several  new  fish- 
eries have  been  e-tiiblisbed  on  the  Skeenn  River,  and 
others  on  tbeChllkat  River,  and  eveti  in  (.'ook's  Inlet, 

nearly  to   latitmle  iV)°   N. Four   steam-whalers. 

built  on  the  Pacific  coast,  will  join  the  Bering  Strait 
fleet  this  season.  They  are  fitted  with  all  the  latest 
improvements,  Incliidini;  iron  tanks  for  oil  and  blub- 

and  arc  ap|propriately  named  the  Orca,  Bowhead. 
Pwh.-il,  .iiid  Bahiena. It  has  been  a  very  open 

)n  in  Alaska,  and  In  the  south-eastern  portion  the 

snow  was  reported  nearly  gone    March   2.5. The 

aboriginal  inhabitants  of  middle  aixl  northern  Sibe- 
ria, especially  the  Osliaks  and  Samoyeds,  are  ap- 
parently either  at  a  standstill,  or  even  decreasing 
in  numliers.  Aecordin;;  to  recent  investigations  of 
TadrintscfT,  their  situation  is  precarious;  and  that 
they  should  gradually  die  out,  as  seems  inevitable,  is 
the  more  unforttinate,  since  many  of  them  possess 

much  intelligence  and  numerous  good  ijualities. 

In  P'tin-mann'g  mUtlieilanijen  for  April,  Dr.  Rink 
deicribes  the  investigations  of  the  Danes  in  Green- 
land during  recent  years,  in  mineralogy,  geology, 
gcograpliy,  botany,  and  archeology,  and  gives  a  geo- 
logical map  of  the  west  coast  between  Disco  and 
Proven.  —  w.  h.  d.  [885 

(jbwM  Amtrica.) 
Chilian  province  Arauco. —  A  physical  sketch 
of  this  province,  by  .J.  Sicveking,  divides  it  into  the 
littoral  slope,  the  coast  or  Nahuelbuta  ranpe,  the  cen- 
tral plain,  and  the  great  Cordillera.  The  Nahuellmta 
ranije  exieiuls  nortli-north-west  to  Bouth-south-east, 
and  reaches  an  elevation  of  .').(»)  feet.  Its  rocks  are 
granite  and  crystalline  schists,  broken  by  basalt  eru|>- 
tions,  and  furnish  gold  to  the  streams.  The  aurifer- 
ous gravels  gave  a  rich  yielil  to  the  early  Spaniards, 
who  forceil  the  Indians  "to  work  them:  biit  the  latter 
rebelled,  and  drove  away  their  would-be  nnisters.  In 
late  years  gold-washing  has  been  ajialn  altempied 
Willi  moderate  success.  Between  the  inuunlalns  and 
the  ciia.st  is  a  hilly  country,  some  twenty  miles  wide, 
rising  to  l.fKX)  feet  elevation.  It  consists  of  Jurassic 
and  later  conglomerates  and  sandstones,  which  en- 
close valuable  coal-be<U,  three  to  nine  feet  thick,  with 


a  low  pt.'rcenlase  (two  and  a  half)  of  ash.  In  Arauco 
little  mining-work  has  yet  iMjen  done:  but,  in  the  ad- 
joining province  on  tin-  north,  the  output  reaches 
lOjiXK)  tons  a  month;  ami  with  the  rapid  increase  of 
steam-navigation  along  thi'  western  coast,  of  railroads 
in  the  interior,  and  of  smelting  and  saltpetre  works 
in  the  north,  where  fuel  is  scarce,  this  prtnluct  must 
grow  rapidly.  The  author  believes  the  coal  lo  lie 
Jurassic,  and  not  tertiary,  as  it  has  been  described. 
All  the  coast  range  and  littoral  slope  are  heavily 
wooiied,  the  climate  rough  and  wet,  especially  in 
winter;  the  streams  are  short  anil  not  navigable, 
and.  on  nearing  the  coast,  they  cross  a  low  plain  of 
recent  elevation.  The  harlmrs  are  open  to  the  north- 
west, but  closed  on  the  south-west  by  the  extension 
of  saml-bars  built  up  by  the  heavy  waves  ond  strong 
northward  current.  The  central  plain  proves  well 
adaptid  to  agriculture  and  grazing  at  the  few  points 
where  it  ha<  tK-eii  srltlcd;  but  the  greater  part  is  still 
unoccupied,  except  by  the  .\raucani;ins,  who  nuiin- 
tain  possession  of  a  consideral)le  share  of  good  land 
in  the  south.  Little  is  known  of  the  Cordillero  (It 
has  hanlly  been  entered),  as  winter  begins  early  there 
with  heavy  snow-storras.  The  stones  brouglit  down 
by  its  streams  are  nearly  all  porphyrltic,  and  sedi- 
incnt.iry  rocks  are  i|iiite  absent.  There  are  two  vol- 
oano«'s  on  the  range,  —  Aniuco,  which  Poppig  found 
active:  and  Villaric.%,  near  tlie  lake  of  the  same 
niune,  —  ( f'eferm,  mitth.,  1883,  f>7.)    w.  m.  d.      |886 

i.t/rlca.) 

Lake  Moeris. —  .\nother  of  the  stories  of  Herod- 
otus seems  lo  l)e  gaining  ground.  In  1871  Rousseau- 
Bey  found,  by  levelling,  thai  tlie  present  lake,  Birkel- 
el-Kerun,  in  tlie  Fayum  (cf.  .Schwcinfurlh,  Zci(«c/ir. 
t'.  erilk.  Berlin,  xv.  1880,  I.V2,  map),  is  at  surface  and 
bottom  41  and  6.")  met.  respectively  below  the  Mediter- 
ranean, and  that  its  former  level  was  10  met.  above 
the  same  datum,  giving  an  original  ileplh  of  (5.5  met. 
and  a  greatly  extended  area,  t'oinparing  this  with 
the  description  of  the  '  Merldis  lacus,'  given  by 
lleriMlotus,  Mr,  F.  (.',  Whitehouse  was  confirmed  in 
his  trust  of  the  old  geographer,  and,  after  some  pre- 
Iiminai7  excursions,  set  out  from  Cairo  early  in  XtiX'i, 
and  succeeded  in  finding  by  aner>>ld  measurement  a 
considerable  depression  south  of  Birkel-el-Keriin, 
with  its  lowest  poiiil  l.'W)  feel  l>clow  the  Mediter- 
ranean, separated  from  the  northern  basin  by  a  low 
diviile  (gisr).  that  seemed  decidedly  below  the  level  of 
the  Nile  in  this  latitude.  The  southern  end  of  this 
depression  was  not  visited;  but,  as  now  mappeil.  the 
entire  liasin,  if  flooded  from  the  Nile,  miglit  approach 
the  area,  and  re:ich  ttie  deptli,  given  for  it  by  Herod- 
otus, although  his  description  has  generally  been 
discredited,  along  with  his  assertion  that  It  Is  '  mani- 
festly artificial,'  But  this,  also,  Mr.  Whitehouse 
seems  to  accept,  as  he  speaks  of  the  b.isin  as  a  '  vic- 
tory of  mind  over  matter.'  and  suggests  that  we 
should  treat  the  Mississippi  as  the  Egyptians  did  the 
Nile.  This  conclusion,  and  the  severely  critical 
animus  shown  towards  earlier  writers,  are  the  less 
satisfactory  parts  of  the  paper,  which.  In  Its  evidence 
of  work,  its  review  of  the  cartography  of  the  Fayum, 
and  its  quotations  concerning  Ijvke  Moeris  from 
ancient  authors,  contains  murh  of  intere-.t.  —(Hull. 
Amer.  <;enyr.  unr.,  I.'SSi,  S-^j.  map.)     w.  M.  t).         1887 

Southern  Abyssinia. —  P.  Soleillei  writes  from 
Ankoher,  Nov.  10,  1882,  that  he  had  made  good 
progres",  and  obtained  from  King  Menelik  valuable 
concessions  for  the  commercial  company  that  he 
represents.  A  vast  agricultural  terrllorj'  was  open 
to  their  occupation  ami  cultivation.  Ollve-foresis 
were  found  to  be  very  extensive :  their  fruit  might  he 
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improved  by  grafting,  and  the  company  was  concetlol 
half  (if  tho  yield  for  ihe  next  twonly-livo  yeoi's.  FVr- 
mission  was  given  to  lay  ii  iiarrow-sauge  railro;i<l 
from  OlMtk,  at  the  head  of  "the  Uiilf  of  .\deii.  pa«l  l.iko 
Aussa.  to  Slioa,  followiiij;  up  Ibe  left,  bank  of  tho 
'  Ouache '  (Httw.-Hh),  where  the  conti ruction  would 
be  easy  and  cheap. — {('omptea  rendnn  aoc.  'leogr. 
Parti,  1883,  88.)  (The  road  projyctcd  would  be  at 
least  two  hundred  miles  long,  and  pnrtly  in  a  very 
unprodnctlve  country:  so  that,  in  spile  of  the  present 
activity  of  African  development,  this  project  can 
hardly  expect  an  early  completion.)  —  w.  u.  D.    (888 

(Jl/unUc  Oetan.) 

The  Faraday  Hllla.  —  Dr.  O.  Kriinimel  has  dis- 
cussed the  Allanlic  soundin!;^  publlithed  by  the 
Siemens  Brothers  (see  4;iU),  and  »bow8  that  llm 
Karaday  Hills  (about  lat.  50°  N..  long.  30°  \V.)  are 
very  probably  formed  by  submai-ine  volcanic  erup- 
tion. The  sounilings  are  so  uumerouii  and  exact, 
that  a  trustworthy  profile  across  the  hills  is  coD- 
stnicted.  e.xbiblling  their  surprisingly  steep  slopes 
( 13  to  17"  on  one  side,  and  35  to  li5°  on  the  other),  and 
revealing  lliem  as  a  ni.ass  about  six  miU'S  broad  at 
the  base,  rising- from  a  bottom  l,.)(X)  to  1,700  fathoms 
deep  to  a  summit  about  a  mile  Itroad  in  a  minimum 
depth  of  030  fatlioms.  Their  form  is  therefore  truly 
volcanic,  and  lliclr  altlluile  approaches  six  thousand 
feet.  They  are  of  rocky  or  stony  surface,  and  have 
no  ooifl  characteristic  of  deep-sea  bfittoms.  Tlie 
Flemish  cape  on  the  eastern  slope  of  the  Newfound- 
land banks  Is  al-^o  stony,  but  this  is  rognrded  as 
a  deitosit  of  drift  from  melting  icebergs.  —  (Ann. 
hydroij.,  1883,5.  140.)     w.  M.  i).  [889 

The  Triton  in  the  North  Atlantic.  —  .\.  sound- 
ing cxpeililion  on  the  British  steamer  Triton,  under 
direction  of  Mr.  Murray,  formerly  geologist  on  tlie 
Cliallenger,  spent  about  a  month  in  August  and 
Seplrmber  last  in  exploring  the  Atlantic  from  the 
Shetland  to  tho  Faroe  Island^,  where,  according  to 
previous  explorations,  a  shallowing  of  the  l)oltora, 
named  the  •  VVyville-TUomson  ridge,"  separated  tho 
deep  cold  water  on  the  north  at  32°  F.  from  tho 
wanner  bottom-water  on  the  south  at  47°  F.  In 
the  northern  part  of  tho  ridge,  a  depression  was  found 
with  a  depth  a  little  over  three  liundred  fathoms, 
through  wliich  some  of  the  arctic  water  may  pass 
southward.  The  shallower  parts  of  the  ridge,  with 
a  minlmiun  depth  of  two  hundred  and  sixty  fathoms, 
Is  covered  only  with  gravel  auil  stones,  and  some  of 
the  latter  showed  distinct  tr.ices  of  glacial  action. 
The  fragmonta  are  of  sandstone,  diorite,  mica-scliist, 
gneiss,  limestone,  etc.  Several  new  species  were 
added  to  the  faunae  of  the  warm  and  cold  areas  first 
described  in  the  results  of  the  Lightning  and  Porcu- 
pine expeditions  in  1808,  181111.  —  (Ann.  hydrog.,  I8»l, 
191.)     w.  M.  II..  '890 

BOTANY. 

(.P/kyAioloi/lail.) 

ExtThvasation  of  -wrater  from  leaves.  —  This 
Interesting  phenomenon  has  been  cjirefully  examined 
by  Volkens.  who,  while  adding  little  that  Is  really 
new,  li.is  shown  the  relations  of  the  water-f«iros 
to  the  underlying  tissues  in  a  large  number  of 
families.  It  may  l)e  said,  that,  with  three  exceptions, 
the  points  of  secretion  were  confineil,  in  all  cases 
examined,  to  the  upper  side  of  the  leaf.  The  places 
'  are  alwiiys  distinguished  by  color,  swelling,  or  some 
equally  well-marked  indication.  The  number  of  the 
pores  is  typical  in  many  families  and  sections. — 
(Jahrb.  bot.uarl.  Berlin,  1883,  107.)    o.  l.  o.      |891 


Contiunity  of 'protoplasm  in  oontignous  cells. 

— Hillliouse's  methoil  isa  modlHcation  of  S.iebs's,  and 
consists  in  using  dilute  sulphuric  Held  on  thin  sec- 
tions, following  this  by  concentrated  iicid  for  several 
hours,  thoroughly  washing  with  water,  and  linally 
staining  with  ammonia-carmine.  By  this  means  if  js 
possible  to  break  down  cell-wall  willumt  disturbing 
the  protoplasmic  thieads.  A  similar  process  w;is 
used  by  Ganliiier  in  his  study  of  Mimosa.  —  (  Hot.  cen- 
triMl..  xvi.  \x<:i.)    o.  L.  o.  [892 

Variable  dichogamy.  —  Though  as  a  general 
nde  tlie  Indian  corn  (Zen)  appear-*  to  be  imperfectly 
protandrous,  —  beginning  to  .shed  its  pollen  on'  ■■: 
more  days  before  the  stigmas  of  the  same  plant  .iie 
developed,  but  continuing  the  process  for  several  days 
afterward,  —  in  no  small  number  of  instinces  the 
dichogamy  is  reversed,  so  that  the  plant  is  sfninjiv 
protogvnous,  while  it  Is  sometimes  synacmic,  — ^si  un 
inatc  and  pistillate  flowers  mainring  at  the  j-ume 
time.  This,  with  the  similar  behavior  of  the  perfect 
flowers  of  certain  sjiecics  of  Kibes,  notably  the  golden 
currant,  shows  pretty  clearly  how  either  sort  of  di- 
chogamy may  have  originated  in  what  wore  at  first 
svnacmjc  species.  —  (Aural  New-Yovker,  April  14.) 
w.  T.  [893 

Self-impotence  of  red  clover. —  For  six  y  ,i; - 
Prof.   Ueal  has  been  cxperimcntinii  on  the  frui 
nes-i  of  Trifolium  pratensc,  when  self-polllnateil    .:    : 
when  crossed  by  humblu-bees.     Though  llie  T<  ~    :; 
obtained  in  the  several  years  differ  greatly, —  ii    in 
absolute  self-sterility  to  the  production  of  two-thlrdi. 
as  many  seeds  as  by  crossing,  — they  agree  in  shoxving 
a  marked  Increase  of  seed  where  bees  have  wchI     I 
A  source  of  error  which  tends  to  diminish  the  :ii 
cut  value  of  crossing  Is  the  impossibilily  of  cxcln 
species  of  Thrips  and  other  small  Insects  by  me;,  i 
the  netting  used  to  cover  the  plants  for  the  e.xiln 
of   bees,  so  that  It  is  probable   the  degree  of  selt- 
impotenee  Is  greater  than  appears  from  tliese  experi- 
ments.    The  general  results  may  be  gathered  from 
the  appended  table  of  ratios:  — 


Flntyrar.    . 
Second  year  . 

Third  year    . 

Foorlb  year  . 
Fifth  yiMir 
SUth  year     . 

Average  . 


•  (in.B 

aa.u 

1  Klml  crop,    1.3 

'  Beeood  "•      0.0 

Nut  counted  BC 

1.2 

27,2 

S8.0 


B«a* 
■dmitud. 


luu 

100 
lIHI 

iu0<0:a«). 
cunu'ly    |0:nuny). 
100 

100 


—  (Rep.  bot.,  Mich,  aorte.  eoU.,  l881-«2;  Amer.  agrtf^, 
Jan.)     >v.  T.  [894 

Flora  of  Madagascar.  —  The  most  important  nov- 
elties among  the  Poly[)et,nlae  of  recent  Englijli  col- 
lections  in  Madagii-'car  art-  descrlboil  by  Mr.  J,  G. 
Baker,  including  about  l.'Ju  species.  Tho  wnoily  cliar- 
acter  of  the  vegetation  Is  remarkable,  as  shown  by 
this  list,  in  wiueh  are  40  tree'<,  and  0(  sliiubs  and 
woody  climbers,  against  31  mainly  herbaceous  peren- 
nials and  annuals.  — (Juum.  Linn.  «oc.  Lvnd..  Marcli. 
18.13.)     s.  w.  1895 

New  Bermuda  plants.  —  The  flora  of  the  Ber- 
mudas, like  that  of  the  Azores,  is  remarkable  foi  iiu' 
almost  complete  absence  of  endemic  species.     \S)"i 
the  exception,  perh.ips,  of  the  p.ilins,  as  yet  in. 
fectly  known,  the  only  peculiar  plants  ore  twrr 
have  been  recently  described   by  Mr.  Ilemslcy,  ami 
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those  may  jet  l>c  foiiiid  to  occur  in  the  West  Imlles. 
or  oil  Ihi;  iiialulanil.  Onv  is  Erigeruii  DarrulliuiiUB, 
with  llin  hshit  atiil  follnge  of  CJoriyza  rivularls;  tUo 
other,  Swiioo  Lcfrovi,  hitherto  iileiili(ii'(l  as  S.  C'liro- 
liniana—f.^Mo/..  ?.()/..  Aprii,  ISWJ.I     8.  w.  [896 

ZOdLOOY. 

Holloika^ 

The  position  of  Rhodope.  —  The  views  of  Graff 
{Morpli.  jattrh.,  viii.  I.),  referring  Rbodope  to  the 
nildil)ranolilate  molliisk*,  have  received  !»iicU  wide 
publicity  thai  it  is  well,  even  if  a  little  late,  tliat 
tlie  views  on  llii>)  topic  of  tlie  most  eminent  living 
btudenl  of  tlie  nuilihraiicli!t  sboiild  have  a  hearing!. 
H,  Ueri^'li  of  (Jopenliagen  lias  examined  Rhodofw  with 
HpecinI  reference  to  the  views  of  Graff,  and  finds, 
nolwitlistaiiding  tlie  fact  that  it  ia  separated  by 
niarl<ed  cliaracters  from  tlic  ordinary  turbeiiarlans, 
that  the  diltereiices  between  it  and  the  niidlbrnnchi- 
atc  gastroi>od  inoliusl<s  are  much  ureater.  Tliere 
are  no  nudibranchs  destitute  of  a  heart,  or  of  an 
organ  filling  the  oflice  of  a  kidney.  Few  have  the  liver 
reduced  to  a  sinRle  inag:<.  The  genital  or^ns  of 
IJhodojie  do  not  differ  greatly  from  those  of  turljella- 
rlan.s.  The  form  and  armature  of  the  tail  resemble 
those  of  many  turbeilariane,  and  nothing  similar 
Is  known  among  the  nudibninelis.  Certain  rcseni- 
blanees  assumed  to  exist  l)etween  the  nervous  system 
in  Khodopa  otid  Tcthys,  ou  the  basis  of  Ihering's 
figure  of  the  latter,  liave  no  force,  since  it  appears 
that  the  figure  is  inaccurate.  Lastly,  u  (|uietus  is 
placed  U|)on  the  tiieory  by  the  fact  that  I  lie  larva  of 
Rhoilope  has  neltlicr  larval  shell  nor  velum,  wliich 
ar>'  universal  in  nudibramhs.  It  is  therefore  certain 
that  rtliodope  is  no  nudibrancli,  ami  eminently  prob- 
able tliat  it  U  nothing  more  than  a  peculiarly  aber- 
rant turl>ellarian.  —  iZont.  aru.,  123. )     w.  u.  D.    [897 

Fischer'a  Manuel  de  coocbyliologie.  —  Part 
liflli  of  tlii.s  exoillent  work  is  at  band,  comprising 
pp.  417-512,  whii'li  ciirry  it  forward  from  the  Asco- 
cerntidae,  concluding  the  C'ephalopods,  Ihrouch  the 
Pteropotis,  and  nearly  through  the  order  I'ultnonata 
In  the  clas!-  of  Gastropoda.  The  latter  is  diviiled  as 
follows :  — 

(ia.«  OAS'fKOF'OItA. 
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SuIk-Iuo  .Ml'LTIVAf.VIA 

The  author's  paicontological  researches  have  enabled 
him  to  preserve  a  satisfactory  ei(uilibrium  as  regards 
living  and  extinct  forms.  Numerous  new  ami  char- 
acteristic fi^iures  a|>pcar  in  tlie  text,  in  adilition  to 
i>thi^r>>  not  unfamiliar  in  the  pages  of  Woodward;  and 
with  this  fa-ciculu»  is  aiideil  an  atlas  of  twenty-four 
plates,  wliidi  originally  appeared  in  Woodward's 
Manual,  and  are  well  known,  but  which  have  never 
been  excelled  In  clearness  and  accuracy  by  any  purely 
black  aiul  white  concliologieal  plates  issueil  up  to  the 
present  lime  Tlie  most  casual  inspection  of  the  text, 
however,  will  «ii<)W  lliat  we  are  presented  with  some- 
Ihliig  quite  different  from  a  merely  revised  edition 
of  WoodwanI,  and  llial  tlie  volume  when  completed, 
tlioiigli  doubtless  open  ti>  criticism  in  gome  of  its 
(ll>l4klls,  will  be  by  far  the  best  text-book  of  the  sub- 
ject available.  —  w.  u.  D.  [898 
Auatomy  of  Parmaoella.  —  H.  Slmrath  devotes 
tt  paper  of  forty-six  pages,  with  an  excellent  plate,  to 
the  elucidation  of  the  uuBtomy  of  V.  Olivicri  Cuvier. 
lis  features  are  compared  in  uetall  with  liomoiogous 
organs  in  otlier  luilniotiatc^;  and  among  hi^  dediic- 
I'lMii...  iIk'  .iiiihur  concludes  tliat  the  slugs  constitute 


the  highest  evolution-product  of  the  group  of  Pul- 
monatii  (a  view  in  wliich  he  was  long  preceded  by 
A.  A.  Gould  ami  others),  and  that  I'arniacella,  in 
particular,  exhiljits  elv>ser  relations  with  the  Patula- 
section  of  Ilelicldue  tlian  with  the  group  including 
Vltrina,  etc.,  with  wliich  some  other  slugs  are  most 
closely  allieil.  —  [Jahrb.  denlach.  mal.  gcsctlnch..  i. 
18Sa.)    w.  n.  n.  [899 

Curious  slug  from  Madagascar.  —  Heynemann 
descrilies  under  the  luimo  of  Klisa  bella  a  curloiiB 
slug  allied  to  Amalia,  with  a  spatulate  internal  shell, 
dorsal  keel,  four  retractile  tciitaelen.  a  jaw  resem- 
bling that  of  Liinax.  rnilula  like  Ilellx,  and  a  termi- 
nal slimc-glaiid  accentuated  by  a  short  deep  groove 
extending  backward  on  each  side  from  It.  It  is  in 
the  Seiii'kenberglan  collection.  —  {Jaturh.  deiitxeh. 
mal.  yeatUtch.,  i.  ItvSS. )    w.  ii.  n.  [900 

CraitAceaiis. 

Metamorphosis  of  Peuaeus. —  Walter  r'axoii 
calls  attention  to  tlie  fact  that  Fritz  Miiller  di<l  not 
keep  the  supposed  Penaeus  uaupliiis  under  observa- 
tion until  it  changed  to  a  proloxoea.  as  Is  stated  by 
W.  K.  Brooks  In  his  recent  account  of  the  metamor- 
phosis of  Penaeus  [Johns  ihifik.  iinic.  cifc.  Nov., 
l."^2),  and  that,  crmsequently,  the  rearing  of  the  pro- 
tozoea  to  the  young  Penaeus  by  Brooks  proves  nothing 
new  in  regard  to  the  relation  of  Miilier's  naupUus  to 
Penaeus.  Faxon,  however,  sees  no  good  grouinl  for 
refusing  to  accept  Miiller's  reasons  for  believing  his 
nauplius  and  zoea  stages  to  lio  pnrt«i  of  one  life- 
history. —(vtmcr.  n«f..  May.  1SS3.)     8.1.8.  |901 

Copepoda  living  in  mollusks  and  ascidians.  — 
n.  W.  .S.  Aurivillius  lias  iiivisli;;ated  the  <.'ope|)oda 
inhabiting  mollusks  and  ;isci(lians  on  tlie  Swedish 
coast,  and  published  the  results  in  two  palters  illus- 
trated with  seven  double  plates.  Only  two  species, 
both  belonging  to  the  Sapphirlnidae,  were  found 
inhabiting  mollusks, — a  species  of  Lichomolgus  on 
species  of  Uoris,  and  a  new  genus  and  species 
(Modiolioola  insignis)  upon  the  branchiae  of  Modlola 
and  Mytiliis.  Twenty-one  species,  representing  seveu 
genera  and  five  families,  were  fimnd  in  the  bran- 
chial sacs  of  ascidians,  two  new  species  being  added 
to  those  already  described  by  Thorell  and  otlicrs. 
Kearly  all  the  old  species  are  redescribed,  and  a 
large  part  of  them  figured,  and  analytical  tables  of 
the  genera  and  species  given. — lOrcrra.  vet.  ttk<id. 
<V.,;,,,  ls,s-J,  Nos.  ;l  and  8.)     B.  I.  B.  |902 

Iniaoti. 

Life-histories  of  American  bulrterflies.  —  Vf. 
H.  Edwards  continues  his  careful  and  valuable  de- 
scriptions of  the  early  stages  and  habits  of  different 
American  buttertlies,  giving  us  lately  those  of  Grapta 
comma,  G.  intcrrogationis,  and  Pyrameis  .Vlalaiita. 
The  descriptions  of  the  caterpillars  lose  part  of  their 
value  through  lack  of  sufficiently  explii-it  statement 
of  the  precise  location  of  the  dermal  appendages. — 
l<'an.  ent.,  xlv.  1S!>,  201,  220;  xv.  14.)  (903 

Natural  history  of  the  fig-insects.  —  The  very 
singular  little  group  of  tig-dwelling  liytnenoptera, 
referred  by  Weslwood  to  the  ('lialcidldae,  is  tin?  sul>- 
ject  of  a  recent  monograph  by  iJr.  Paul  Mayer.  Flg- 
growcri  have  for  ages  taken  advantjige  of  the  habits 
of  Bi.tstopii.iga  grossorum  for  cross-fertilizing  the 
tfiine  fig  with  the  wild  caprilieus.  Mayer  describes 
the  anatomy  of  this  species  and  some  others,  and 
discusses  the  geographical  distribution  of  all  known 
species,  and  their  relations  to  the  species  of  Kicus  and 
its  allies.  The  amount  of  .adaptation  induced  by  the 
perilliar  b:iliil:il   <<l   llie  lig-insi'i'ts   v:ii  ii's  in  ilifferenl 
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getiera,  the  lonst  iihnormul  forms  being  South  Amer- 
ican. The  two  sexes  often  iliffer  eiiorinounly;  the 
Miiile  of  some  forms  losing  wings,  mouth,  and  ocelli, 
iind  having  eyes  and  antennae  of  small  size.  — (.V/t- 
thfil.  tool.  stal.  Neapfl.  hi.  b5l,  p\.)     E.  B.  (904 

(JTeonomJc  *Htomotoffy.) 

The  pine  moth  of  Nantucket.  —  Detailed  ac- 
counts of  the  diHeient  5tai»ef,  fxccpl  the  egg,  and 
of  the  habits  of  Ketinia  fiu^lrana  Scudd.,  afe  {jiven  by 
S.  II.  Scudder.  Tlic  paper  is  illu«lrated  by  an  excel- 
lent chroMiolllhographic  plate.  The  author  is  in- 
cllne<l  ti>  believe  the  insect  descril)ed  under  the  same 
name  by  Comstock  (Rep.  U.  S.  dep.  ayric.,  1879)  is 
■peclfically  distinct.  —  (Pub.  Mau.  hoc.  prom,  agric, 
1883.)    J.  H.  c.  [905 

The  spruce  Tortiix. — The  natural  history  of 
Tortrix  fiimiferaiia  f'lera.  is  given  by  C.  FI.  Fernald. 
(Atiii.  rr/i.  ft.  i.-.i//.  (i.'/ii,;.  Maine,  1882.)    J.  U.  c.    [906 

Clotbes-moths.  —  .V  careful  revision  of  the  three 
species  of  Tinea  which  infest  clothing  has  been 
made  by  Fornald.  The  common  case-making  5i)ecios 
should  be  Known  l)y  the  name  of  Tinea  pellionella 
Linn:  the  species  which  makes  a  gallery  of  the  sul)- 
stance  on  which  it  occurs  is  Tinea  tapetzella  Linn; 
and  the  tliird  speci>;s,  which  does  not  make  a  larval 
ca.se,  but  webs  together  portions  of  llie  substance 
upon  whicli  It  feeds  into  a  cocoon  before  changing 
to  a  pupa,  is  Tinea  bisselliella  Hum.  —  {Ann.  rep.  itt, 
coll.  mjrlc.  Mainv,  18.S2. )     J.  H.  C.  (907 

VERTEBRATES. 
iP/il/alnlogi/.) 

Development  of  the  red  blood-corpusolea. — 

Feuerstack  has  published  a  memoir  on  this  subject. 
He  gives  flrst  a  brief  mention  of  those  authors  who 
have  sought  to  trace  the  development  of  the  red  cor- 
puscles from  the  white ;  second,  an  abstract  of  Hayem 
and  I'oiichet's  theory  of  tlie  haouiato  blasten;  tliird, 
of  other  views  of  Iimis  importance.  Tlie  aullior 
then  presents  his  own  observations  and  concliLsions. 
"  We  Hud  In  the  circulation  of  animals  wilh  nu- 
cleated blootl-corpuscics  every  possible  transition  be- 
tween colorless  and  colored  blood-corpuscles.  That 
they  are  transition  stages  from  Ihe  white  to  the 
colore<I  colls  is  shown  by  the  course  of  development 
during  artilicially  induced  bloixMormation.''  The 
principal  places  of  formation  in  the  pigeon  are  the 
osseous  ine<lulla,  tlic  spleen,  the  portal  system,  and 
the  feather-shafts;  in  the  frog,  the  bony  iiiedulla  and 
spleen;  in  Triton,  the  spleen,  and  the  lyinpli  sinus 
ncHrllie  bladder;  in  tbo  eel,  the  spleen  and  the  venal 
lymph  sinus.  (The  author  h.is  overlooked  the  view, 
which  is  the  one  most  plausible  to  ug.  that  the 
colored  corpuscles  are  merely  nuclei,  anil  not  com- 
plete cells.  His  observations  seem  far  from  having 
settled  tlie  problem.)  —  (Zelt^rhr.  tcins.  zuot.,  xxxviil. 
i;W.)     c.  s.  M.  [908 

Structural  changes  in  the  liver,  accompany- 
ing functional  activity.  —  This  subject,  wliieli  as 
yet  has  been  little  worked  at  in  comparison  with  the 
numeroin  corresjionding  researches  made  on  other 
glands  of  late  years.  Is  the  subject  of  an  interesting 
research  by  Afanasslew.  His  work  leads  him  to  the 
fol|i>wli>g  conclusions:  l''.  lioth  glycogeny  and  the 
formation  of  bile  take  place  in  all  the  cells  of  a 
liver-lobule.  2°.  Agencies  (section  of  the  liver- 
nerves  or  feeding  on  albuminous  diet)  which  incre.tse 
the  secretion  of  bile  bring  about  a  marked  increase 
in  the  siite  of  the  hepatic  cells,  which  are  also  seen 
to  contain,  in  the  interspaces  of  their  protoplasmic 
network,  numerous  albuminous  granules.    The  cell 


limits  are  distinct,  and  the  nuclei  large  and  granular: 
the  whole  orgait  is  firm  and  resistant.  3°.  On  feed- 
ing so  as  to  get  a  liver  exceptionally  rich  in  glycogen, 
the  cells  are  found  to  be  enormously  large,  when  com- 
pared with  those  of  an  unfed  animal,  their  contours 
sharp,  and  in  the  cell  body  so  nniny  amorphous  gly- 
I'ogen  particles  deposited  as  to  compress  the  propt-r 
cell-substance  into  a  mere  coarse  network  stretching 
from  the  nucleus  towards  the  periphery.  The  blood- 
capillaries  are  considerably  narrowed  by  compres- 
sion from  the  neighboring  cells.  The  whole  li?er 
is  soft  and  brittle.  4".  Toluyl-ili-aniine.  which  had 
been  found  by  Schniledeberg  to  produce  jriundii->', 
causes  an  Increased  biliary  secretion.  This  it  dues  by 
bringing  about  a  great  (lestructlon  of  red  blooil-cor- 
piiscles,  whose  decomposition  products  stimulate  th« 
liver,  and  provi<lo  material  for  incre&sed  gall-secre- 
tion. The  experiments  were  made  on  dogs.  —  ( PJlnfi. 
arc/lie,  XXX.  383.)    u.  Ji.  M.  [909 

ANTHROPOLOOY. 

Ethnography  of  the  Caucasus.  —  In  a  summatry 
of  work  by  the  Russian  geographical  society,  Ifature 
has  the  following  language:  "Several  linguists  con- 
sider the  Armenian  language  as  decidedly  belonging 
to  the  Imni.in  group,  while  others  classify  it  with  the 
F.uropean  group.  Lagarde  distinguishes  it  in  tliree 
elements, — the  Haikan,  Ihe  Arkasid,  and  the  Sassa- 
nid  elements.  The  two  hitter  are  Iranian :  but  the 
Haikan  elements  belong  to  a  family  of  languages  the 
oldest  of  which  is  the  Zend.  Hiilschman  concludes 
that  it  occupies  an  intermediate  place  between  the 
Iranian  languages  and  Ihe  Slavo-Lithuanian;  and 
Fr.  Miiller,  a  parlixan  of  its  Iranian  origin,  admits 
that  it  has  some  kiusbip  with  the  Slavo-I^ilhuanlnii 
languages.  I'rof.  PatkanoS  concludes  that  It  occu- 
pies an  intcrmedi.ite  place  between  these  two,  and  is 
a  representative  of  an  extinct  group  of  Indo- European 
languages,  which  formerly  was  spread,  perhaps.  In 
.V«ia  Minor."  — (.V(i<urr,  March  I.").)     J.  w.  r.     [910 

Tribes  of  the  Zambesi.  —  P^^e  Iiepclchln.  lender 
of  the  catholic  mission  on  the  Zambesi,  reports  the 
foliowini;  tribes  along  that  river,  near  it*  confluence 
with  the  Cbobe:  the  Ma-Nansa  (or  .Ma-Kalaka),  Ma- 
Laya,  Ma-Sliukulombwe,  Ma-Shubia,  Ma-Tolala 
(identified  with  the  Ba-Nyell),  Ba-Kolse(orMa-Uot*e), 
Ma-Ntchoia,  Ma-.M bunda,  Ba-LIbale,  Mji-Pingula.  M«- 
Hes.  These  tribes  arc  subject  to  the  empire  of  the 
Ba-Rotee.  Pere  Depelchin  linds  that  in  llidub's  lists 
the  vernacular  terms  for  professions  had  been  en- 
tered as  the  names  of  separate  tribes.  'I'he  traveller 
also  corrects  some  difficulties  resi)ecting  the  langUiiKes 
of  the  tribes.  — (Prfcia  AiX.,  Feb.)     J.  w.  p.       |911" 

Iron  in  the  Ohio  mounds.  —  Mr,  F.  W.  Putnam 
showed  that  the  iron  swords,  and  plate  of  cast  iron, 
referred  to  in  the  writings  of  Pr.  Hiidretli  and  Mr. 
.Vtwater  as  found  in  mounds  at  Marietta  and  Cir- 
clevillc,  never  existed.  The  light  shed  by  recent 
discoveries  showed  that  the  supposed  sword-handle 
mentioned  by  .Mr.  Atwater,  and  the  supposed  ><rna- 
luents  of  a  scabbard  descriljed  by  Dr.  Hildreth,  were 
common  forms  of  implements  and  ornaments  from 
the  mounds;  while  '  the  iron  rust  In  the  copper  tulie." 
or  supposed 'end  of  tlie  Bcabbard,'  was  red  oxidtj  of 
copper,  and  the  lube  itself  was  simply  a  copper  bead 
of  ordinary  form.  Mr.  I'utnam  had  studied  the  origi- 
nal specimens  of  Dr.  Hildreth.  which  were  in  the 
cabinet  of  the  Antiquarian  society ;  and  they  will  U' 
illustrated  in  his  paper,  to  be  printed  by  the  society. 
—  (Aiiter.  anlit{.  hoc.  ;  mfetiny  April  25.)  [912 

Voyages  of  Moncatch-Ape.— In  reference  to 
the  recent  notice  of  M.  I^  Paye  dti  Pratz  (see  634|, 
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and  the  bearded  men  on  llic  Pacific  coast  in  the  begin- 
ning of  the  lust  nentury,  Mr.  A.  M.  F.  Davis  conce<les 
the  probability  of  tlie  journey,  but  doubts  the  meeting 
wilh  Ibe  bi'.'irdeil  men.  Although  this  rep:ion  was  not 
penetrated  by  explorers  until  LenU  and  Clark  crossed 
the  continent  in  IWX,  still  the  stories  of  the  Indians 
bore  uniform  testimony  to  the  river  and  the  ocean: 
and  then!  was  more  or  less  testimony  tending  to  show 
the  visitations  of  white  men  in  ships.  Sudi  sources 
of  inforniallon  wen;  open  to  Indian  and  Frenchman 
alike;  and  Mr.  Davi.4  attempts  to  show,  that,  ujion 
the  skeleton  of  the  story  of  actual  travel  furnished  by 
the  Indian,  Le  P.ige  du  Pratz  builds  u)!  the  story", 
which  he  publishes  with  Its  details,  .as  to  the  bearded 
men.  He  finds  two  endings  to  the  story,  —  one  pub- 
lished in  Dumont;  the  other,  in  Le  Page's  own  book, 
—  both  credited  to  Le  Page.  In  the  later  publica- 
tion of  the  two,  Mr.  Oavij  fancies  that  lie  can  trace 
lu  the  changes  evidence  of  knowledge  derived  from 
the  Bering's  expedition,  and  from  publications  of 
the  period,  which  were  given  to  the  world  about  that 
time.  In  conclusion,  ho  hopes  that  no  opportunity 
will  he  lost  to  search  oriental  records,  for  upon  them 
we  must  ultimately  rely  for  the  permanent  dis[>os3l  of 
such  questions.  —  {Amer.  antiq.  eoc.  :  meetinij  April 
25.)  [913 

Indians  on  the  Betii  River. —  The  Beni  Biver 
has  been  explored  from  time  to  time:  for  instance, 
by  Palaclos  and  by  Bursa  in  1»4<J,  by  Lieut.  Gibbon 
in  1»52,  by  Prof.  Orion  and  Ivon  I).  Heath  in  1877, 
and  by  the  Cura  Seral)ia  in  1IS7S'.  Dr.  Heath  gives 
the  following  note  on  .<hirt-making:  "Some  of  the 
men  took  time,  while  stopping  for  breakfast,  to 
make   new   ."ihirts.     A   young    Hra7.llnut-tre>^  of   the 

S roper  size  being  found,  the  bark  is  stripped  off  to  a 
eight  of  eight  to  ten  feet.  This  Is  taken  to  the  river, 
placed  on  a  log  or  stone,  and  beaten  with  a  .%llck. 
When  free  from  outer  bark,  the  fibres  are  opencil, 
and  form  a  good  cloth.  This  is  then  fulded  in  the 
middle,  a  space  left  for  the  arms,  the  sides  sewed 
down  to  near  the  bottom,  and  a  slit  cut  for  the  he.-ui. 
When  old,  these  shirts  are  as  soft  as  old  linen.''  In 
the  journey  down  the  Beni  River,  Mr.  Heath  en- 
countered the  Tacanas,  Cavinas,  Pacavaras.  .\raunas, 
and  Mobimas.  The  most  interesting  result  of  Dr. 
Heath's  anthropological  researches  is  the  account  of 
a  series  of  pictographs  on  the  rocks  at  the  falls  and 
rapids  of  the  rivers  Madeira  and  Mamore.  Ulustra- 
llons  of  these  carvings  arn  given.  —  {Hull.  Amer. 
geogr.  hoc,  18.*l',  no.  o.)     j.  w.  i\  [914 

Nomenclature  of  crime.  —  In  a  pamphlet  by  F. 
H.  and  W.  B.  -Wines  upon  the  nomenclature  of 
crimes  in  the  Uniterl  Stat«s  as  an  aid  to  the  tabula- 
tion of  the  statistics  of  crime,  the  authors  have  en- 
deavored to  collate  all  offences  punishable  in  the 
United  States  under  any  statute  enacted  either  by 
the  national  congress,  or  by  the  legislature  of  any 
one  of  the  states.  Without  a  knowledge  of  the  laws 
under  which  commitments  to  prison  are  made  in 
the  several  states,  the  statistics  of  itnprisonment  are 
valueless  for  all  purposes  of  intelligent  comparison. 
The  offences  enumerated  are  divideil  Into  five  classes, 
as  follows:  — 

I.  Offences  against  the  government.  I.  Against 
the  existence  of  the  government;  '2.  Against  the 
operations  of  the  government,  —  a.  Currency,  b. 
Election  laws,  c.  Postal  laws,  d.  Revenue;  3.  Against 
International  comity. 

II.  Offences  against  society.  1.  Against  public 
health;  2.  Against  public  justice;  3.  Against  public 
raorals;  4.  Agkinst  public  peace;  5.  Against  pub- 
lic policy. 

III.  Offences  against  the  person. 


IV.  Offences  against  properly. 

V.  Offences  on  the  high  seas. 

The  index  to  this  pamphlet  covers  511  pages,  and  is 
a  necessary  guide  to  the  contents  of  the  work.  — 
J.  w.  p.  [915 

The  archeology  of  the  District  of  Columbia. 

—  Dr.  .1.  Meredllh  Toner,  in  1874,  founded  u  medal 
in  Georgetown  college,  D.C,  "  to  encourage  among 
the  students  habits  nf  inquiry,  and  the  development 
of  the  faculty  of  close  and  accurate  observation,  not 
only  of  llie  rarer  phenonu-na  of  nature,  but  of  the 
commone.st  things  met  with  in  daily  life."  .\t  the 
commenceuienl  in  1KS2,  the  successful  candidate 
was  Louis  A.  Kengla,  who  prepared  an  essay,  now 
printed  under  the  title  of  'Contributions  to  the 
archeology  of  the  Dislrict  of  Columbia.'  The  young 
author  enters  minutely  into  localities  and  classes 
nf  implements,  and  has  furnished  a  good  map  and 
five  full-page  plates  of  illustrations.  The  work  does 
creilit  alike  to  the  writer  and  to  his  generous  patron. 

—  J.  w.  I-.  [916 

Natives  of  Borneo.  —  Some  addition  to  our  knowl- 
edge of  tile  inhabitants  of  Borneo  and  the  Sulu  Islands 
is  made  by  Mr.  W.  B.  I'reyer,  the  British  North-Bor- 
neo company's  resident,  at  Elopura.  The  inhabitants 
of  the  Suln  Islands  are  divided  into  i^ulus  (Malays, 
with  Arab  and  Chinese  blood)  and  Uajaws,  or  sea- 
gypsies.  These  are  described  at  length,  both  as  to 
their  physical  and  their  moral  diaracteristics.  On 
the  coast-line  of  Borneo  is  an  extraordinary  mixture 
of  people,  —  Sun-Dyaks,  Malays,  .Javanese,  .Sulus, 
Bajaws,  Bngis.  Chinese,  Arabs,  Klings.  and  many 
others;  while  of  the  Buludiipies,  the  indigenous  in- 
habitants of  the  district,  there  are  hardly  any  of  pure 
blood  left.  .Vllusions  are  made  to  slavery,  religion, 
marriage,  hea<l-hunting,  'summing-up,'  and  diseiuse. 
Mr.  Preyer  tells  a  very  good  story  about  marriage 
among  the  Datos.  When  a  Dato  of  any  consequence 
marries,  he  settles  upon  his  bride  a  dowry  of  so  many 
slaves,  male  and  fenuile,  so  many  pieces  of  T.  cloth, 
of  silks,  chintzes,  and  sarongs,  etc.  A  house  is  built 
for  her,  and  she  is  settled  comfortably.  At  the  end 
of  a  few  months,  the  Dato  goes  off  elsewhere,  and 
repeats  the  process.  The  abandoned  wife  goes  to 
work,  with  her  capital  and  her  slaves,  to  better  her 
condition.  Some  fine  day  the  Dato  sails  back  to  find 
in  every  port  a  house,  a  wife,  and  surroundings  all 
comfortable  and  ready.  —  (Proc.  roy.  geogr.  soc,  Feb. 
7.)    J.  w.  f.  1917 

BaYPTOLOOY. 

Serbonis.  —  In  "  The  Hebrew  migration  from 
Egypt,  an  historical  account  of  the  Exodus,  based  on 
a  critical  examination  of  the  Hebrew  records  and 
traditions,"  by  J.  Baker  Greene,  second  edition  ( Lon- 
don, Triibner  <t  Co.,  1883),  on  p.  60.  we  ore  told.  "  In 
ancient  times,  if  we  may  trust  the  evidence  of  histo- 
rians, a  sheet  of  water  existed  on  the  south  side  of 
Mount  Casius,  and  separated  by  a  well-defined  but 
narrowstripof  land  from  the  Mediterranean  Sea.  .  .  . 
This  was  the  Serbonian  Lake.  .  .  .  This  lake  no 
longer  exists.  It  has  been  filled  by  the  drifting  s.inds 
of  The  adjoining  desert."  In  a  work  that  makes  so 
much  pretension  to  impartiality  and  search  for  truth, 
egregious  errors  like  this  ought  to  be  shunned.  The 
l>est  map  yet  published  of  Egypt  and  the  Isthmus 
of  Suez  (that  in  Napoleon's  Description  de  I'Egypte, 
Paris,  lSOi»-lSL'S)  gives  the  length  of  Serbonis  as  a 
hundred  kilometres,  and  its  usual  width  as  eight  to 
ten  kilometres.  Mr.  Greville  Chester,  in  the  volume 
of  Special  papers  issued  by  the  Palestine  exploration 
fund,  1881,  has  given  a  very  full  description  of  the 
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lake,  with  Its  bright,  sparkling  waters,  free  from  ma- 
rine vegetation  ol  any  sort. 

.Mr.  Greeni!  also  says  (p.  70),  "  The  evidence  of  trav- 
ellers iloes  not,  however,  support  tlie  suggestion  that 
the  Red  Sen  is  reni.irkable  for  an  exci^ssive  supply  of 
seaweed."  From  Ehrenberg,  •  Die  korallenbiinke,' 
lti;52,  to  llic  last  and  best  authority  on  the  Red  Sea 
(Klunziger,  Upper  Egypt,  IS?**,  pp.  S4.'>-37(1),  we  are 
assured  of  the  direct  contrary  of  Mr.  Greene's  asser- 
tion.   "A  celebrated  plant  is  the  shora  (Avicennin 


officinalis),  which  forms  large,  dense  groves  in  the  sea, 
these  being  laid  bare  only  at  very  low  ebb.  .  .  .  The 
se.vgrass  meadows  (f/iwua  of  the  Arabs), which  we  have 
already  often  mentioned,  and  which  are  met  with 
partly  in  depressions  in  the  .surface  of  the  reef,  partly 
on  tlie  bottom  of  the  sea  (especially  in  harbors),  uSford 
concealment  to  a  special  class  of  fishes,  many  of  which 
are  distinguished  bv  possessing  a  green  color.''  — 
(Klunziger,  pp.  240,  376.)     n.  o.  [91S 


INTELLIGENCE  FROM  AMERICAN  SCIENTIFIC  STATIONS. 


PUBLIC  AND  PRIVATE  INSTITUTIONS. 

Boston  society  of  nataral  hiatory. 

Ttic  collection  of  mlnerah.  —  The  society  has  )ust 
finished  the  arratigcmenl  of  its  collection  of  minerals 
with  the  express  purpose  of  offering  it  as  an  illustra- 
tion of  the  mode  of  arrangement  to  be  adopted 
throughout  their  museum.  The  curator's  report, 
shortly  to  be  printed,  has  a  detailed  account  of  the  col- 
lection, from  which  we  give  the  foilowini;  account:  — 

The  exhibition  is  divided  into  three  parts:  I.  Com- 
parative mineralogy;  II.  Synopsis  of  classiftcatiou ; 
III.  Systematic  collection. 

I.  IJnder  the  head  of  comparative  mineralogy,  the 
following  topics  are  treated  by  means  of  series  of 
specimens:  1°.  Composition  and  cheniic.il  rclntions 
of  minerals;  2°.  Form  and  structure  of  minerals; 
crystallography;  3°.  Physical  properties  of  minerals. 

1°.  Under  the  first  head,  such  subdivisions  as  the 
variation  of  minerals  in  composition  are  dealt  with 
in  the  cases  by  the  exiiibition  of  several  selected 
series,  —  (a)  variations  due  to  original  mixtures; 
(?>)  variations  due  to  ilccompositlon  and  alteration; 
(r)  variations  due  to  cliemical  substitution.  The 
first  fa)  of  these  subtopics,  for  example,  is  ex- 
hibited in  a  series  of  seven  minerals.  Three  of  these 
are  varieties  of  amphibole,  and  tlisplay  the  distinct 
colors  and  aspect  due  to  changes  in  the  chemical 
composition  of  the  varieties.  The  second  (6)  is 
shown  by  live  minerals,  among  which  are  ortlioclase 
and  wernerile,  —  ijuilo  distinct  substances,  but  which 
are  undergoing  reduction  by  decomposition  to  the 
same  mineral,  Kaolinite.  In  the  third  (c)  only  one 
substance,  pliyrrholite,  and  its  elements,  sulphur  and 
iron  (which  arc  placed  together  upon  one  tablet),  is 
set  apart  for  the  exposition  of  the  differences  which 
ra.iy  exist  between  the  elementary  constituents  of  a 
mineral,  and  the  compounds  resulting  from  their 
union. 

The  relations  of  water  in  the  composition  of  min- 
erals is  dealt  with  In  a  series  running  from  a  strictly 
anhydrous  hematite  to  natron  (iiydr.  carb.  sodium), 
having  65  per  cent  of  water.  There  are  twelve 
specimens  in  this  series,  and  behind  each  specimen 
a  tube  exhibits  the  relative  proportion  of  water. 

"i".  Form  and  structure  presented  no  very  serious 
difficulties  beyond  the  need  of  finding  (lersons  capa- 
ble of  making  the  special  models  which  were  re- 
•{uired.  Tills  was  satisfactorily  accomplished  after 
some  delay. 

3".  As  examples  of  the  methoils  pursued  in  illus- 
trating the  physical  properties  of  niinernls,  we  can 
use  the  following:  — 

(a)  The  density  series,  showing  the  range  of  min- 
erals In  s|>cciHc  gravity.  This  series  consists  of 
twenty-seven  minerals.  Including  gold,  which  is 
luenly-one  times  heavier  than  water,  and  petroleum. 


which  is  lighter  than  that  standard  liquid.  This 
gradation  is  made  apparent  to  the  eye  by  means  of 
glass  tubes  containing  equal  weights  of  e.ich  of  the 
substances,  reduced  in  the  case  of  solids  to  a  fine 
powder.  "Thus  gold,  with  specific  gravity  IO.-j,  the 
heaviest  substance,  lias  necessarily  the  shortest,  and 
petroleutn,  with  specific  gravity  .75,  the  longest,  tube; 
and  the  intermediate  tubes  show  the  gradations  be- 
tween tliese.  Thus  a  series  is  formed  whicli  exhibits 
clearly  that  the  volume  of  minerals  is  inversely  pro- 
portional to  their  specific  gravity  or  weight. 

There  are  a  number  of  series  showing  the  relations 
of  minerals  to  light,  among  which  we  may  select,  by 
way  of  illustration,  that  of  the  color  lest,  or  streak, 
of  minerals. 

(6)  Streak  series:  lustre  metallic,  and  color  mainly 
essential.  This  label  stands  at  the  bead  of  nine 
specimens,  each  mounted  upon  tlie  same  block,  with 
a  piece  of  novactilite  of  uniform  aire,  such  as  is  used 
to  try  the  streak  of  minerals,  partly  covered  with  a 
band  of  the  powdered  mineral. 

(c)  Streak  series:  lustre  non-metallic,  and  color 
non-essential  except  wlien  white.  This  label  is  at 
the  head  of  a  precisely  similar  ■•cries,  but  consisting 
of  eighteen  minerals  witli  their  accompanying  stones, 
exhibiting  the  great  contrast  between  the  color  of 
minerals  themselves  and  of  their  streaks  upon  the 
white  surfaces  of  the  novaculite. 

(<i)  There  are  also  series  of  specimens  showing  the 
principal  minerals  which  exhibit  electrical  properties 
either  in  tlieir  natural  conditions,  or  only  when  acted 
upon  by  friction  or  heat. 

(e)  Even  the  t.iste.  touch,  and  odor  of  minerals  are 
Illustrated  by  similar  series.  Though  persons  cannot 
imagine  how  a  rare  mineral  tastes,  feels,  or  smells 
simply  from  the  sight  of  it,  they  all  know  some  of 
the  commoner  minerals  of  the  same  series  wiiich  are 
placed  on  exhibition.  With  tlie  guidance  of  the  col- 
lection, they  can  also  more  easily  duplicate  the  speci- 
mens, and  understand  their  relations. 

II.  In  the  synoptical  collection,  the  more  important 
and  abundant  elements  are  here  repealed,  and  each 
shelf  is  devoted  to  one  of  the  grami  divisions  of  the 
mineral  compounds.  Each  division  of  minerals  i.-» 
represented  by  its  most  characteristic  .<i>ecies;  and  the 
subdivisions  of  the  anhydrous  and  hydrous  gn>aps 
are  indicated  on  the  iaheis,  wherever  these  occur. 

III.  The  systematic  collection  begins  with  the  na- 
tive elements,  which  occupy  one  wall-ciue  next  to 
the  synoptical  collection.  This  is  followed  by  th*» 
compounds.  These  fill  the  wall-cases  mi  the  remain- 
ing sides  of  the  room :  and  here  .ire  exhibited  the  dif- 
ferent species  of  minerals  arranged  in  their  proper 
order  as  classified  by  Professor  Dana,  with  some 
slight  changes  in  the  succession  of  the  larger  divi»- 
ions. 

Models  of  the  principal  or  most  characteristic  crys- 
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tnUine  fonns  of  each  important  species  have  Ijeeii 
maili*  out  of  plaster,  and  the  surface  hardened  with 
paratfine  in  order  to  give  a  Muooth  finish.  These  are 
mounted  in  the  same  manner  as  the  substances 
whose  structure  they  are  used  to  illustrate. 

It  was  righlfully  imagined,  whon  tl>e  present  gen- 
eral plan  of  arraiii;rnieut  for  tlic  museum  wiu  adopted, 
that  the  greatcsl  obstacle  in  thi>  path  of  any  attempt 
to  show  that  there  was  a  gradation  in  the   natural 

_  relations  of  the  products  of  the  earth  would  be  the 

'  'epartment  of  mineralogy.     It  has  been  found,  how- 
r,  that  the  separation  of  minerals  from  the  motlier- 

'rocks,  on  account  of  their  pun-r  composition  and  deli- 
nite  forms,  although  purely  artificial,  lias  it«  logical 
uses.  It  enables  one  to  explain  with  directness  and 
precision  the  relations  of  all  the  elements  and  their 
strictly  inorganic  compounds,  and  to  prepare  the 
mind  for  the  consideration  of  the  more  complicated 
aspects  of  the  geological  and  biological  collections. 
Mineralogy  is  therefore  made  the  vehicle  for  the  con- 
veyance of  .ilmost  all  the  preparatory  facts  in  physics 
and  chemistry  which  are  essential  for  the  pun>ose  of 
the  museum. 

While  such  definite  marks  of  gradation  cannot  be 
found  in  minerals  as  among  animals  and  plants, 
there  is  in  nearly  every  division  of  minerals,  even 
with  their  present  entirely  arlit1ci,-il  and  probably 
uniialunil  cj^issltic.ition,  such  distinctions  as  those  of 
anhydrous  and  hydrous  groups,  the  simple  and  double 
oulphides,  the  binary  and  ternary  compounds.  These 
have  not  yet  been  brought  into  correlation  with  the 
molecular  structure,  or  with  each  other,  in  any  natu- 
ral classitlcation ;  and  therefore  we  cannot  say  that 
the  hydrous  compounds  are  necessarily,  on  account 
of  the  addition  of  water  to  their  chemical  composi- 
tion, more  complicated  in  their  molecular  structure 
than  the  anhydrous,  or  that  the  same  is  true  of  the 
double  as  compared  with  the  iiimple  sulphides,  or  yet 
of  the  ternary  as  compannl  with  the  binary  com- 
pounds. 

Notwithst.tnding  these  difficulties,  the  fa<'ts  are  in 
.yery  case  facUs  of  gradation.  It  makes  no  difference 
Irhether  the  gradation  leads  up  or  down,  or  mingles 
both  of  these  tendencies.  Whatever  direction  the 
true  classification  may  eventually  take  is  immaterial. 

^The  indications  of  what  is  already  known  show  that 
adation  of  some  sort  must  be  its  marked  cliaractcr- 
;;  ami  this  alone  is  sufficient  to  harmonize  the 
whole  provisionally  with  the  other  departments  of 
the  museum. 

Important  support,  however,  is  derived  from  an 
opinion  in  which  all  chemists  and  mineralogists  con- 
lulted  seem  <lis[K»sed  to  agree.  There  are  decided 
grounils  for  the  belief  that  both  the  chemical  and  the 
molecular  constitution  of  the  elements  may  be  con- 
sidered as  less  cum  plicated  than  that  of  the  purely 
Inorganic  and  probably  derivative  compounds,  and 
these,  in  turn,  simpler  than  the  hydro-carbons.  Tlie- 
oretlcally,  also,  one  is  safe  in  assuming  that  the  latter, 
which  aro  the  pro<lucls  of  oriiunlc  bodies  composed 
of  their  fossil  remains,  oils,  gums,  etc.,  nu>re  or  less 
alteretl  by  the  physical  an<I  chemical  cimditions  to 
which  they  have  been  subjected,  are  of  later  deriva- 
tion in  lime  than  the  strictly  inorganic  compounds, 
and  that  these,  in  turn,  are  probably  more  recent,  as 
a  rule,  than  the  elements  of  which  they  are  made 
up. 

These  fundamental  facts  ore  quite  sufficient  for  the 
purposes  of  the  collection,  and  permit  a  demonstra- 
tion of  the  fact  that  the  same  principles  of  classifica- 
tion apply  in  this  department  as  in  ail  nlhers, 
whether  Inorganic  or  organic. 


The  curator  is  alre.idy  in  receipt  of  letters  from 
eminent  teachers  and  others,  expressing  their  gratifi- 
cation at  the  results  of  the  work  in  this  department, 
and  some  of  them  strongly  urge  the  immediate  publi- 
cation of  a  proper  catalogue. 

Hanrud  aniTsraity,  Ounbridge,  Kau. 

The  JeJTerntn  j>by»lral  laburatury.  —  The  plans  of 
the  new  physical  liiboratory,  presented  to  the  univer- 
sity by  Mr.  T.  Jefferson  Coolidge,  have  now  been  so 
far  discussed  that  we  may  give  a  general  account  of 
them.  The  building  will  be  placed  about  in  the  cen- 
tre of  Holmes  Field,  in  the  n-ar  of  the  LScienttfic 
school,  to  avoid  as  much  .is  possible  all  jars  from 
p.issing  vehicles.  The  nearest  street  (Oxford  Street) 
will  be  about  300  feet  from  the  e.-ist  wing. 

The  building  consists  of  an  eastern  and  a  western 
section,  each  DO  X  60,  connecteil  by  a  central  niece 
80  X  40  ft.  The  eastern  section  will  contain  a  large 
lecture-room,  with  a  Beating-cap.icily  of  between  2i6 
and  300  students:  above  this,  an  immense  laboratory, 
ttO  X  60  ft.,  for  the  general  use  of  undergraduates  and 
less  advanced  students.  Tlie  basement  of  this  sec- 
•  tlon  will  be  occupied  by  a  workshop,  a  battery-ro<jin, 
boilers,  and  coal-bins.  The  north  side  of  the  east 
section,  flanking  the  lecture-room,  is  o<-cupied  by. 
three  stories  of  rooms  for  the  physical  cabinet.  These 
also  extend  on  the  north  side  of  the  central  piece, 
and  are  so  arranged  as  to  lead  conveniently  into  the 
lecture-room,  the  general  laboratory,  tiie  recitation- 
rooms,  and  also  into  the  western  section,  where  the 
rooms  for  special  investigations  are  located. 

In  the  central  piece,  besides  the  space  occupied  by 
the  cabinet,  there  are  two  recitation-rooms,  a  balance- 
room  on  the  first  Moor,  and,  on  the  third  floor,  moms 
for  electric  mea.'^uremcnts,  photometry,  and  a  general 
library  and  balance  room.  Small  entries  and  stair- 
ways at  the  east  and  west  end  of  the  centre  piece 
give  easy  access  to  all  parts  of  the  building  for  the 

Erofessors  and  special  students.  The  undergraduates 
ave  access  to  the  lecture-room  and  general  labora- 
tory at  the  east  end  of  the  building  by  a  stairway  re- 
movtHl  as  far  as  practicable  from  the  ro<mis  devoteil 
to  special  investigations.  Tills  arrangement,  and  the 
position  of  the  engines  and  dynamos  on  the  outside 
of  the  building  across  a  deep  liisulatuig  ditch,  will 
prevent  the  jar  of  the  machinery  and  the  tramping 
of  students  from  Interfering  with  delicate  observa- 
tions. 

The  basement  of  the  central  piece  is  occupied  by 
receiving-rooms,  and  storage  for  heavy  pieces  of  ap- 
paratus. 

The  western  section  is  the  one  which  the  professors 
and  instructors  of  physics  have  most  carefully  con- 
sidered. The  lower  floor  contains  rooms  of  moderate 
size,  devoted  to  general  use  and  special  investigations, 
—  rooms  which  will  be  fitted  up  with  reference  to 
electricity,  heat,  magnetism,  and  sound.  In  each 
room  of  the  first  floor  there  are  independent  piers, 
built  np  from  the  basement,  insulated  from  the  walls 
and  floors  upon  which  delicate  instnuuents  are  to  be 
placed.  .Similar  rooms  devoted  to  optics,  electricity, 
and  the  itumford  laboratory,  are  located  upon  the 
second  story.  The  third  floor  is  as  yet  assigned  to 
no  definite  use,  and,  with  the  exception  of  a  room  for 
photography,  can  be  left  to  meet  the  wants  of  the 
future.  The  basement  of  this  section  Is  occupied  by 
u  room  for  magnetism,  one  for  heat,  and  one  for 
weights  and  measures.  A  room  for  constant  temper- 
ature is  excavated  below  the  basement  floor  in  the 
ceutre  of  the  building. 

To  afford  facilities  for  the  study  of  atmospheric 
phytlCB  and  experiments  for  which  great  height  is 
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Deeded,  ii  lower  nms  throiigli  tlie  ceutial  pan  of  the 
restern  w.'otion.  The  tower  has  a  total  Iieiglit  of  60 
eet;  it  Is  built  with  double  walh  to  isohite  it  from 
lie  rest  of  the  building,  the  outer  walls  carrying  the 
'floors. 

Above  the  roof,  the  sides  of  the  tower  are  almost 
entirely  of  glass.  There  is  free  nccess  to  the  four 
sides  of  the  tower,  as  well  as  to  the  top,  which  is  at 
a  height  of  72  feet  from  the  basement-tloor.  Open- 
Lings  are  left  at  every  story  to  allow  light  to  be  gent  to 
llhe  central  part  of  the  tower.  The  jiiers  of  the  first 
floor  arc  also  so  arranced  as  to  obtain  lines  of  con- 
siderable length  across  the  building.  The  doors  are 
so  placed  that  adjoining  rooms  are  readily  thrown 
open  together. 

The    laboratory,    built    to    commemorate     KUen 
Wayles  Coolidge.  graiul-ilaughter  of  Thomas  Jeffer- 
son, has  been  named  the  '  Jefferson  laboratory.'     It 
■_  seems  most  appropriate  that  the  name  of  one  who 
Iwas  among  the  first  to  recognize  the  value  of  uulver- 
fiity  education  in  this  country  should  bo  connected 
with  a  building  to  be  devoted  to  the  investigation  of 
some  of  the  most  interesting  problems  of  nature. 

The  cost  of  the  building,  with  the  necessary  fix- 
tures, will  be  about  $llo,iXXJ.  There  is  a  fund  of 
$75,00t1,  the  income  of  whicli  is  to  be  expended  for 
the  IxMU'fit  of  the  physical  laboratory,  in  addition 
to  the  appropriations  and  e.xpenditnre8  now  incurred 
for  physics  by  the  college. 


NOTES  AND  NEWS. 

Zoologists  the  world  over  will  regret  to  learn  i>f 
the  death  of  the  genial  and  talented  Wilhetm  Karl 
Hartwig  Peters,  director  of  the  zoological  museum  of 
Berlin,  and  younger  brother  of  Dr.  Peters  of  our  own 
Clinton  observatory.  Dr.  Peters  was  born  at  Colden- 
biittel,  nearEiderstedt,  in  Schleswig,  on  April  22,  1815, 
and  died  in  Berlin  on  the  20th  of  last  month.  Imme- 
diately after  completing  his  studies  in  medicine  and 
natural  history  at  Copenhageu  and  Berlin,  he  under- 
took a  journey  to  southern  France  and  Italy  to 
investigate  the  fauna  of  the  Mediterranean.  Return- 
ing to  Berlin  in  184^1  as  assistant  in  the  anatomical 
institute  of  the  university,  he  soon  lairl  his  plans  for 
an  inde|>endent  investigation  of  the  unexplored  re- 
gions of  Mozumbique,  in  which  he  received  the 
advice  and  support  of  his  distinguished  friends,  Jo- 
hannes Miiller,  Humboldt,  Kitter,  EhreuUng,  and 
Licbtenstein,  and  tlie  powerful  patronage  of  the  king, 
Frederic  William  IV.  He  left  for  this  journey  —  the 
great  event  of  his  life  —  in  IK42,  and  was  absent  more 
than  five  years.  Two  years  were  spent  in  the  inte- 
rior of  Mozambique;  but  In-  also  made  journeys  to 
the  C'ouioro  Islands,  to  Zanzibar,  Madagiiscar,  and  the 
Cape,  and,  before  his  return,  visited  the  coostof  India. 
His  Reise  naeh  Mozambique,  published  between  1852 
and  1H6K  in  five  quarto  volumes,  is  the  result  of  this 
exploration,  and  is  a  model  for  faunnl  work  of  this 
kind.  Ueturnlng  to  Berlin  in  1K48,  he  was  made  pro- 
sector at  the  institute,  afterwards  professor  extraor- 
dinary, and  in  ISS?  succeeded  Liohtensteln  as  full 
professor  in  the  university,  and  director  of  the  zoo- 
logical museum.    The  museum,  under  his  administra- 


tion, early  took  the  highest  rank,  which  it  has  ••vcr 
since  held;  and  more  than  one  American  student  lias 
been  cordially  received  within  its  walls.  Peiers's 
studies  were  mainly  given  to  tlie  world  In  Midler's 
Archiv,  and  the  publications  of  tin*  Berlin  academy, 
to  which  he  was  elected  in  ISfil,  Tliey  covered 
nearly  the  entire  field  of  zoi'ilogy,  but  were  specially 
ilevoted  to  mammals,  reptiles,  amphibians,  and  fish. 
Uis  geographical  discoveries  in  Mozambique  were 
published  by  Kiepert  in  IfMll  in  a  map;  and  Bleek's 
Lanijuiiyex  nf  Mozatuhique  contains  a  portion  of  his 
linguistic  studit-9.  • 

—  The  .Vpril  number  of  the  Harvard  university 
bulletin,  which  has  just  appeared,  contains  Qfty-sls 
pages,  of  which  thirty-one  arc  devoted  to  the  book- 
list. We  notice  recorded  a  copy  (one  of  thirty)  of  the 
Maya  manuscript  in  the  Dresden  library,  reproiluced 
In  polychromatic  photography.  The  appendices  con- 
tain another  instalment  of  Mr.  Bliss's  classIBed  index 
to  the  maps  in  Petermann"s  Geographlschc  mitili'il- 
uneeu  (twelve  pages),  and  of  Mr.  Winsor's  vtiluablo 
bibliography  of  Ptolemy's  gcogra|diy  (seven  p:»gM). 
The  University  notes  mention  additions  to  the  /too- 
logical  museum,  the  purpose  of  the  observatory  t^o 
collect  astronomical  pliotographs,  anil  give  an  account, 
reprinted  on  p.  437,  of  the  plans  of  the  new  Jeffernon 
physical  laboratory.  Among  the  appnintments  ga- 
zetted, we  notice  that  of  Mr.  J.  TUyner  Edmands 
ami  Mr.  John  Ritchie,  jun,,  to  the  observatory,  to  t)« 
in  charge  of  the  timo-service  and  the  distribution  of 
astronomical  information  respectively. 

—  A  general  veterinary  establishment  for  the  treat- 
ment and  care  of  lame,  sick,  or  wounded  horso.  cat- 
tle, sheep,  and  dogs,  is  to  be  maintained  in  connection 
with  the  school  of  veterinary  medicine,  of  Harvard 
university.  The  liospit.il  will  probably  be  ready  for 
occupation  June  15.  The  patients  will  be  under  th« 
professional  charge  of  Mr.  Ctiarles  P.  Lyman,  fellow 
of  the  Royal  college  of  veterinary  surgeons,  London, 
and  professor  of  veterinar>'  medicine  in  the  univer- 
sity. The  school  will  also  have  at  Its  disposal  com- 
modious buildings  and  pastures  at  the  Bus.sey  fitmi, 
where  cattle  can  l)e  received  and  cared  for,  and  ^^•he^e 
horses  not  required  for  present  use,  or  suffering  from 
lamenesses  or  illnesses  which  require  long  seasons  of 
rest,  can  receive  all  proper  care  and  treatment,  to- 
gether with  the  benefit  of  grass-paildocks  In  suinin^r, 
and  a  warm  straw-yard  in  "".ter.  Any  person  liav- 
ing  sick  or  lame  animals  to  be  cared  for  can  procure 
for  them  the  benefits  of  the  establishment  upon  the 
payment  of  a  fixed  sum  i)cr  day,  covering  board, 
treatment,  and  medicines.  To  eacli  subscriber  of  ten 
dollars  a  year,  a  number  of  privileges  will  be  given. 
On  Tuesdays  and  \>     'ays  a  free  clinic  will  be  held. 

—  The  semi-annual  meeting  o  the  American 
antiquarian  society  was  held  in  Boston  on  .\pril  35  at 
eleven  o'clock.  About  fifty  members  were  prescjit. 
The  reports  of  the  officers  showed  that  the  aftairs  of 
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th^  society  were  in  good  condition,  allliougli  the 
council  felt  tUe  need  of  a  special  fund  for  the  salary 
of  a  person  to  Uli  (he  place  of  the  lute  Dr.  S.  F. 
Haven.  Mr.  Samuel  S.  Green  ot  Worcester  read  a 
paper  of  local  interest  in  relation  to  the  First  parish 
of  that  city;  Mr.  Andrew  M.  F.  Davis  of  San  Fran- 
cisco discasseU  the  question  of  bearded  men  reported 
to  have  been  seen  by  Monralch-Apt5  on  the  Pacific 
const  of  America  before  M'tS;  Mr.  F.  W.  Putnam  of 
Cambridge  gave  an  accuuut  of  the  use  of  native 
metals  by  the  mouiid-bulldcrs  of  the  Ohio  valley, 
and  exhibited  ornainenta  from  the  mounds  made  by 
hammering  native  copper,  silver,  gold,  and  meteoric 
iron:  Mr.  Putnam  also  read  a  paper  on  {ron  in  the 
Oldo  mounds,  a  critical  review  of  the  misconceptions 
of  two  writers  of  sixty  years  ago;  and  Mr.  H.  W. 
Haynes  of  Boston  presented  by  title  a  paper  on 
Ancient  soapstone-iiuarries.  Two  of  these  papers  are 
tawticed  more  fully  in  our  Weekly  summary.  After 
djdurnment  the  members  were  invited  lo  hinch  at 
"the  residence  of  Mr.  James  F.  Hunnewell  in  Charles- 
town,  after  which  .%  visit  was  made  to  Bunker  Hill 
by  Invitation  of  the  directorit  of  the  Monument 
nssoclntion. 

—  Mr.  F.  W.  Putn.im  lectured  on  Recent  discov- 
eries in  American  archeology  before  the  Harvard 
historical  society,  Cambridge,  May  7,  Illustrating  his 
discourse  with  stereopticon  views. 

—  The  effort  to  raise  money  to  pay  off  the  debt 
of  the  Academy  of  sciencits  of  Davenport,  Iowa,  has 
met  with  goo<l  success.  Not  only  has  enough  been 
obtained  for  that  purpose,  but  a  start  has  been  made 
with  an  endowment  fund  to  place  ttie  in.stitution  on 
a  firmer  banis.  The  feeling  of  interest  in  the  acade- 
my, which  was  created  among  the  buslness-nion  at  a 
meeting  held  April  2-1,  continues  lo  spread.  There 
seems  tn  be  little  doubt  Ihat  tlie  continued  usefulness 
of  the  instltutiuu  is  assui-ed. 

—  At  the  meeting  of  the  American  academy  of 
art*  and  sciences.  April  U,  the  papers  re.id  were  by 
Profe«8or  Wiljlnm  A.  Kogers,  Hesults  of  llic  com- 
parisons of  three  independent  copies  of  the  imperial 
yard,  and  of  four  independent  copies  of  the  metre 
of  the  urcbivca ;  Dr.  Otto  Struve,  Al>erration ;  Mr. 
S.  C.  Chandler,  On  the  variable  star,  R.  Aquarli; 
and  by  Prof.  £.  C.  Pickering,  on  the  measurements 
made  of  the  photographs  of  stellar  spectra  obtained 
by  the  late  Dr.  Henry  Drafier. 

—  At  a  meeting  of  the  section  ot  mechanics  and 
engineering  of  the  Ohio  mechanics'  Institute,  held 
April  24,  Mr.  Alfred  ii.  Payne  road  a  paper  on  Utili- 
zation of  sewage  from  the  hills,  discussing  the  value 
of  both  the  fertilizing  material  and  the  water-power. 

At  the  meeting  of  the  section  of  chemistr)'  and 
physics,  April  20,  papers  were  read  by  Prof.  F.  W. 
Clorke.  on  Tartrates  of  antimony;  by  Prof.  H.  T. 
Eddy,  on  the  Kinetic  theory  of  solids,  fluids,  and 
gases;  and   by  Professor  Robert  D.  Warder,  on  a 


Proposed  systematic  compulation  of  dal^i  relating  to 
the  speed  of  cliemical  reactions.  The  section  re- 
solved to  undertake  the  computation  (on  some  fixed 
system  of  units),  with  such  co-operation  as  other 
chemists  and  physicists  may  kindly  afford. 

—  Tlie  summer  course  of  instruction  in  botany  in 
Harvard  university  will  begin  on  July  (5,  and  con- 
tinue six  weeks.  The  principal  part  of  the  instruc- 
tion will  be  given  by  Professor  WillLim  Trelease  of 
ttie  University  of  Wisconsin,  but  lectures  will  be 
given  also  by  Professor  Goodalc. 

—  At  the  meeting  of  the  Biological  society  of  Wash- 
ington. April  27,  the  following  communications  wen- 
made:  Prof.  C.  V.  Riley.  Another  jumping-seed.  Re- 
marks on  bee-fly  larvae  ami  their  singular  habits, 
A  burrowing  butterfly  larva;  Mr.  D.  H.  Birney, 
Remarks  on  Samia  cyntbia,  the  Ailantua  moth:  Pro- 
fessor Theodore  Gill,  The  8tromateidae ;  Dr.  Frank 
Baker,  The  origin  of  dexir.il  preference  in  man.  A 
Belli  meeting  of  the  society  took  place  on  Saturday, 
April  28.  tit  BIndensburg. 

—  At  the  meeting  of  the  Society  of  arts  of  the 
Massachusetts  institute  of  technology.  April  2ti,  Mr. 
A.  E.  Burton  spoke  on  the  Topographical  methods  of 
the  U.  S.  coast-survey,  and  Mr.  W.  II.  Pickering  on 
the  Sensitiveness  of  pbotogr.iphic  plates. 

—  On  the  :}lst  of  March,  the  Weymouth  and  Chan- 
nel Islands  steam-packet  company's  steamer  Aquila, 
on  her  way  across  the  chiinnel,  was  suddenly  struck 
by  mountainous  seas,  which  sent  licr  on  her  beam- 
ends,  and  washed  the  decks  from  stem  to  stem.  As 
the  decks  became  clear  of  water,  the  bulwarks  were 
found  to  be  broken  in  several  places,  one  of  the 
paddle-boxes  was  considerably  damaged,  the  iron 
rail  on  the  bridge  was  li.idly  twisted,  the  pump  was 
broken,  the  skylights  broken,  and  the  cabins  flooded. 
Five  minutes  after  the  waves  had  struck  tlie  steamer, 
she  came  again  into  smooth  water. 

—  In  1882  tliere  were  built  and  registered  in  the 
United  Kingdom,  as  British  ships.  4.'>3  iron  steamers 
having  a  gross  tonnage  of  U7i),3.'i8.  and  04  steel 
steamers  having  a  gross  tonnage  of  11.3,.S8l).  The 
percentage  of  steel  gross  tonnage  is  14,  while  for  I8S1 
it  was  but  11.  There  were  01  iron  and  steel  sailing- 
ships  built  and  registered  during  the  same  time,  iiav- 
Ing  a  gross  tonnage  of  128,.398. 

—  The  second  number  of  Appalaehia,  vol.  111., 
has  recently  appeared.  Prof.  E.  C.  Pickering  dis- 
cusses the  value  of  mountain  observations  for  a'^lro- 
nomical  work,  and  suggests  the  use  in  them  of  the 
horizontal  telescope,  lately  devised  by  him.  before 
which  the  ol)ser^er  may  sit  in  a  comfortable  position 
and  in  a  warm  room.  Mr.  Scott,  vice-president  of  the 
club,  describes  a  trip  to  the  Twin-Mountain  range; 
and  Mr.  J.  W.  Chickcrlng,  a  longer  excursion  lo 
Roan  Mountain,  In  North  Carolina.  Mr.  E.  6.  Cham- 
berlain maps  the  Blue  Hills  near  Boston,  and  gives 
a  list  of  distant   points  seen  from   their   summit. 
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Mr,  W.  O.  Crosby  presents  the  results  of  liis  ■Ciidios 
on  the  mountain-reefs  of  eastern  Cuba,  of  whtcli  nu 
abstract  will  l)e  printed  In  nur  gcographii:  columns. 
Mr.  J.  Tatlock,  jun.,  ilisousses  the  VariiUion  of  baro- 
metric measurements  with  the  season.  Variotu  re- 
ports and  proceedings  titl  about  half  of  the  hundred 
pages.  The  club's  growth  in  populnrity,  as  shown 
by  Its  rapidly  increasing  membership  of  both  .sexes, 
has  by  no  means  diminished  the  scientitic  value  of 
its  publications. 

—  The  general  catalogue  of  the  American  exhibit 
at  the  London  fisheries  exhibition,  referred  to  on  a 
previous  page,  and  which  is  now  in  course  of  publi- 
cation, will  be  followed  by  a  series  of  si^eclal  cata- 
logues of  the  more  important  sections,  which  will 
contain  much  frusb  iu formation  regarding  the  distri- 
bution, abundance,  iind  relationships  of  the  si>ecies 
exhibite<l.  The  handbooks  of  two  sections —  tliat  of 
the  birds,  by  Mr.  Rl<lgway;  and  that  of  the  inverti"- 
brates,  by  Mr.  Rathbun  —  are  now  in  press. 

—  It  may  not  be  generally  known  that  Harvard 
college  observatory  took  an  important  part  in  the 
early  experiments  made  in  astronomical  pliotography . 
Under  the  direction  of  Prof.  \V.  ('.  Uond,  the  first 
daguerrotype  of  a  fixed  star,  and  many  early  repre- 
sentations of  other  objects,  were  obtained  there. 
After  the  invention  of  the  collodion  process.  Prof. 
6.  P.  Bond  returned  to  the  subject,  and  obtained  an 
Interesting  series  of  photographs  of  various  celestial 
objects.  Willie  stars  of  the  first  magnitude  only 
could  be  depicted  by  the  daguerrotyjie,  the  new  pro- 
cess rendered  it  possible  to  photograph  stars  of  the 
fourth.  Professor  Bond  paid  special  attention  tn  Ihe 
means  atforded  by  photography  for  the  accurate 
measurement  of  double  stars.  For  this  purp<.>Be  he 
procured  numerous  photographs  of  the  star  Mizar 
((  UrBoe  Maj'tHn),  which  he  afterwards  measured 
micrometrically.  The  accuracy  of  the  results  was  re- 
markable; and  the  average  discordance  of  the  values 
obtained  from  the  photographs  taken  on  eight  differ- 
ent evenings  was  only  O.a". 

—  The  second  part  of  vol.  iii.  of  Anales  of  the 
Mexican  national  museum  is  devoted  to  the  follow- 
ing papers:  1.  Continuation  nf  the  study  ujion  the 
Piedra  del  sol,  by  Alfredo  Chavero;  Glossary  of  Cas- 
tillan  words  derived  from  the  Mexican,  or  NahuatI, 
by  Jesus  Sanchez.;  Mexican  antiquities,  by  Carlos 
Fernandez.  In  the  list  of  Sr.  Sanchez  arc  more  than 
two  hundred  wunls  derived  from  the  aboriginal  Mexi- 
can, a  few  of  which  are  already  in  the  vocabulary  of 
the  United  States;  and  some  of  them  have  become 
reputable  English  words,  such  as,  cacno  Icacahuatl), 
cocoa  {cocoa),  copal  {eopalli),  coyote  {coyntl),  Chile 
(CAi7ii)<  chocolate  {pozolallt),  mezcal  {mexenlli),  raez- 
quite  {mizguitl),  ocelote  {ocelull),  pinole  {pinolU),  to- 
mato {Inmatl),  tule  (lollin). 

—  Professor  Aeby  has  published  a  diagram  of  the 
course  of  the  nerve-fibres  in  the  human  central  ner- 


vous system,  which  Is  very  warmly  praised,  and 
recommended  to  students  and  teachers  alike.  The 
publisher  is  Daip  in  Bern;  the  price,  I  mark  and  W 
pfennigs. ^_^ 
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INTERS  A  TIONAL  BUREA  U  OF  WEIGHTS 
AND  MEASURES. 

In  eoiiiiiliaiice  with  the  requirements  of  tlie 
nineteentli  article  of  llie  lejiulations,  the  inter- 
nationsil  coinniittce  of  weights  nnd  mcnmircs  lias 
issiictl  its  report  for  the  year  ISS'J,  and  of  the 
present  conditiou  in  the  progress  nf  its  iin- 
portaut  work.  It  is  tlie  most  satisfactory 
report  so  far  made  ;  ami  it  shows  CM-ry  tiling 
to  be  in  such  good  order,  and  working  so 
well,  that  the  delivery  of  the  international 
standards  may  be  ex|x»elcd  to  be  liegun  dur- 
ing next  your.  To  the  present  time  the  prog- 
ress has  necessarily  been  slow,  as  the  impor- 
tant qnestions  of  means  ami  methods  had  to 
be  caretliUy  considered  before  adoption.  Now, 
however,  we  gee  the  methods  settled,  the 
means  at  hand,  and  the  contracts  let  fur  the 
delivery  of  the  burs  for  the  international  metres, 
and  the  ingots  for  the  kilograms. 

The  re|»ort  covers  the  <)|K'ration  of  the  cal- 
endar year  1R82.  Dnring  the  year  im|xirtant 
advances  were  made  in  the  instnnuental  outiit. 
The  universal  comparator,  which  was  ordere<l 
in  1877,  nnd  was  fur  four  years  in  process  of 
construction  by  Starke  &  Kammerer  in  Vienna, 
was  received  at  Brcrteuil  in  November,  and 
is  now  undergoing  a  thorough  examination 
nnd  testing  of  all  its  parts,  previous  to  its  use 
in  determining  the  values  of  the  new  line 
metres. 

A  contract  has  lieen  entered  into,  between 
the  bureau  and  the  SociHi  gineooise  pour  la 
i-onttructhn  d' instruments  de  phynique  et  dv 
m^ranique,  for  the  delivery,  by  the  latter,  of  a 
comparator  for  testing  base  bars,  whether  of 
line  or  end  measure,  of  lengths  up  to  and  in- 
cluding four  metres  ;  the  outfit  of  the  compara- 
tor to  include  twu  four-metre  line-standards, 
each  subdivided  into  single  metres  by  lines 
drawn  on  iilatiuum-iridium  plugs  inserted  at 
projX'r  intervals.  These  standards  are  to  bo 
'  wrought  iron,  T-sIia])ed  in  cross-section.  In 
itioD  to  the  subdivision  into  metres,  one  of 
those  standards  is  to  have  two  additional  lines 
O.051  metre  within  the   four-metre  lines  (the 
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space  so  marked  serving  as  a  double-toise 
standard),  ami  two  lines  O.OC.O  metre  without 
the  four-metre  lines  (this  space  serving  as  the 
standard  for  comparison  of  four-metre  end- 
measures  by  the  use  of  contact  cylinders) .  The 
contract  pi-ice  for  this  apparatus,  delivered  and 
mounted,  is  31,000  francs.  It  is  to  be  deliv- 
ered at  Breteuil  before  the  end  nf  .luly  of  this 
year. 

The  balance  for  vacuum  weighings  was  re- 
ceived, but  certain  defecta  in  its  construction 
required  it  to  be  returned  to  the  maker  for  al- 
teration. Unhappily  the  condition  of  his  health 
has  delayed  the  necessary  work  ;  and,  as  it  did 
not  seem  probable  that  he  would  be  able  soon 
to  give  the  matter  his  personal  attention,  the 
execution  of  the  details  of  alteration  has  been 
intrusted  to  other  hands,  and  it  is  expected 
that  the  balance  will  be  in  satisfactory  working- 
order  before  the  end  of  the  present  year.  Un- 
der the  care  of  M.  Marek,  the  other  balances 
have  been  placed  in  iMisition  ;  and  every  thing 
is  in  readiness  for  the  weighings  in  air  and  for 
the  hydrostatic  weighiligs. 

The  Fizeau  expansion  apparatus  has  l>een  so 
mtKlified  as  to  admit  of  experiments  in  vacuum, 
and  tiie  tests  of  the  modiGed  apparatus  have 
been  most  .satisfactory.  From  the  observations 
for  the  expansion  of  the  platinum-iridium  tripod 
of  the  apparatus,  data  were  obtained  for  ascer- 
taining, more  surely  than  ever  heretofore,  the 
index  of  refraction  of  air  between  0°  and  80°  C. 

The  air-thermometer  apparatus  has  been 
perfected  ;  and  it  is  hoped  that  the  comparisons 
of  thermometers,  retai-ded  by  the  illness  of  Dr. 
Fernet,  will  soon  begin. 

The  contract  for  furnishing  tlie  bars  for  the 
metres,  and  the  ingots  for  the  kilograms, 'has 
been  given  to  Messrs.  .Tohnson,  Mattiiey,  & 
Co.,  of  London.  This  house  agrees  to  furnish 
thirty  bars,  x -shaped,  and  further  si)ecilied 
as  follows:  the  length  to  be  1.20  metres;  the 
density,  not  less  than  21.6;  the  allo\'  to  l)e 
such,  that,  in  100  ])arls,  there  shall  be  not  less 
than  89.7,')  nor  more  than  'J0.2ii  jiarts  of  plati- 
num, and  not  less  than  9.75  nor  more  than 
10.2.1  of  iridium,  with  a  tolerance  of  u.l  iron. 
0.1  ruthenium,  0.1.}  rhotliiun  and   palhulium. 
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jiDcl  U.02  gold  and  silver.  The  b.ars  are  to  be 
of  hoiiiogciieoii.s  metal,  entirely  soluble  in  aqua 
regia,  and  of  iinilbrm  density.  This  density  is 
to  be  Jiseertained  from  two  specimens  taken 
from  the  two  emls  of  the  bar.  Before  making 
the  alloy,  there  shall  be  t^ikeu,  from  a  mas.s  of  at 
least  :iM  kilograms,  two  sjK'cimens  of  eneli 
uietiil ;  and  the  same  shall  he  done  with  the  alloy 
iHjfore  proef  ediug  to  make  the  bai'sor  kilograms. 
These  sj)efimens  will  then  be  sent  to  a  member 
of  the  international  eonmiittee  at  BrnsseU.  and 
to  a  member  of  the  French  section  at  Paris, 
respectively,  fur  indei^ndcnt  analysis  ;  and  the 
work  shall  not  proceed  until  these  sitecimens 
are  examined  and  approved.  The  bars  shall 
present  no  defects  which  will  not  disappear  in 
the  finishing  ;  and  this  finishing  shall  not  Itc 
unrlertaken  until  the  rough  bars  have  been  sub- 
mitted, examined,  and  accepted,  provLsionally, 
by  the  French  section.  Messrs.  .Johnson,  Mat- 
they,  &  Co.,  are  left  free  to  use  their  own  judg- 
ment as  to  the  best  method  of  preparing  the 
pure  metal,  of  making  the  alloy,  and  of  making 
the  bars.  If  any  bars*are  rejected,  they  shall 
be  returned  t<i  the  makers ;  and  the  French 
government  shall  not  be  held  liable  either  for 
the  lalx)r  exjieuded  or  for  the  value  of  the 
metal. 

Messrs.  Johnson.  Matthey,  &  Co.,  further 
agree  to  furnish  forty  ingots  of  the  same  metal 
for  the  construction  of  the  international  kilo- 
grams. Each  piece  is  to  weigh  between  I.I.'jU 
and  1.200  kilograms,  and  to  be  subject  to  the 
same  conditions,  regarding  composition,  alloy, 
and  density,  as  the  bars. 

For  this  work  the  makers  are  to  receive  2,000 
francs  per  kilogram  for  the  alloy  accepted, 
2.500  francs  for  work  on  each  bar,  and  150 
fi-ancs  for  work  on  each  kilogram.  In  part- 
payment,  they  are  to  take  all  unused  alloy  at 
the  rate  of  900  fVancs  |X!r  kilogram,  and  the 
sample  specimens  sent  to  Brussels  and  Paris 
at  the  rate  of  2,000  francs  per  kilogram. 

Before  undertaking  the  ailjustmcnt  of  the  in- 
ternational standards,  it  was  necessary  to  pre- 
pare authentic  copies  of  the  original  prototypes. 
This  delicMte  work  was  intrusted  to  tWo  joint 
committees,  comix)se<l  of  raemlicrs  of  the  inter- 


national <'.ommittee  and  of  the  French  section, 
one  having  charge  of  the  comparisons  of  length, 
and  the  other  of  those  of  weight.  The  com- 
parisons were  successfully  made.  The  copies 
of  the  mitre  dea  archiva  and  of  the  kilo- 
gramme des  archives  are  of  platinum-iridium, 
fulfilling  all  the  conditions  above  mentioned, 
as  required  for  the  new  international  standard*. 

On  the  26th  of  April,  1882,  there  waslicld  u 
meeting,  at  which  were  present  the  minister  of 
commerce,  the  director  of  the  international 
bureau,  and  five  members  of  the  iuteruational 
committee  and  French  section.  After  a  state- 
ment of  the  comparisons  made,  and  results 
obtained,  the  typo-metre  and  ty{)C-kilogrum 
were,  in  the  presence  of  the  above-mentioned 
l)arties.  formally  delivered  into  the  hands  of  M. 
Brw^h,  the  director  of  the  international  bureau, 
who,  fnmi  that  moment,  was  charged  with  the 
cai-e,  custody,  and  preson'ation,  of  tliese  im- 
portant articles.  These  tyjios  will  serve  n8 
the  standards  for  the  international  metres  and 
kilograms  ;  and  the  limit  of  error  allowable  in 
the  marking  and  adjustment  of  the  latter  is  fixed 
at  ±3  microns  for  the  metre,  and  ±0.2  milli- 
gram for  the  kilogram. 

To  hasten  as  much  as  possible  the  final  ad- 
justment of  the  international  standards,  it  is 
ordered  that  the  French  section  transmit  each 
metre  and  kilogram  as  it  is  ready,  without 
waiting  for  the  preparation  of  the  entire  num- 
ber. In  this  way  the  comparison  and  veriflcn- 
tion  will  be  in  execution  by  the  international 
committee,  while  the  tracing  of  the  metres,  and 
adjustment  of  the  kilograms,  arc  being  doue 
by  the  French  section. 

The  construction  and  verification  of  the  tber- 
moraeters  which  are  to  accompany  the  stand- 
anls  will  be  the  care  of  the  international 
cotnmittee. 

During  18S2  the  •personnel  of  the  interna- 
tional committee  remained  unclianged.  The 
committee  will,  however,  soon  sutler  a  loss  in 
the  departure  of  one  of  its  most  alile  members, 
M.  Marek,  who  leaves  to  accept  a  position  iu 
the  Austrian  bureau  of  weights  and  measures. 
The  resignation  of  M.  Marek  was  aocc'i>l»?d, 
to  take  effect  at  the  close  of  last  venr  ;  but  at 
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t.h«r  urgent  rcijuest  of  tbc  roinmiltce,  and  by 
pi.Tinission  of  the  AuAlriuu  government,  bo 
remaiDS  a  few  months  to  attend  to  the  print- 
ing of  im|>ortant  ]iuper3,  wliifh  will  apjienr  in 
the  next  voliitnp  of  the  Trnvan^  et  rnvmoirex 
of  the  bureau,  and  to  superintend  the  ndjust- 
mrnt  of  the  new  universal  eoiiipiirntor. 

In  the  latter  part  of  IHHl  the  kingdom  of 
Rouaiania  expressed  a  desire  to  subscribe  to 
the  regulations  of  the  international  t-ominission, 
anil  is  now  nuuil)ere<l  among  the  states  repre- 
sented in  that  body.  The  metric  system  is  now 
used  in  all  ollleial  transactions  in  Roumania ; 
and  on  the  Ist  of  January,  )SS4.  its  use  will 
beeome  compulsor}-  throughout  the  kingdom. 


ItECpNT  EXPLORATIONS  IN  THE  RE- 
GION OF  THE  aULF  STREAM  OFF  THE 
EASTERN  COAST  OF  THE  UNITED 
S7ATES  BY  THE  U.  S.  FISH-COMMIS- 
SION.* 

1.  Introductory. 

Althoigii  .several  extendefl  surveys  along 
the  region  of  the  f  inlf  Stream  had  been  made 
by  the  oHicers  of  the  U.  S.  coast-survey  since 
1844,  no  systematic  dredging  had  been  done 
along  its  course,  north  of  Florida,  until  1880. 
During  the  previous  survej's,  large  niaubers 
of  IfOttom  sain])lcs  had  been  saved.  Some  of 
these  were  studied  many  years  ago  l>y  Professor 
Bailey,  and  later  by  Mr.  L.  F.  de  Pouitalds. 
Many  of  the  Foraminifcra  and  other  micro- 
scopic forms  have  been  described  by  them.  A 
few  small  shells  from  the  same  source  were 
<leseribe(l  by  Dr.  A.  A.  Oould  in  l>ifJ2.  The.se 
investigations  gave  a  general  idea  of  the  nature 
of  the  materials  of  the  bottom  and  the  depth, 
but  many  errors  existed  in  the  earlier  surveys 
in  the  determinations  of  tem[)erature.  and  in 
many  eases  the  recorded  depths  were  unre- 
liable. The  extensive  surveys  made  by  the 
Blake,  since  l.SMO,  have  been  conducted  with 
much  better  apparatus  and  greater  accuracy. 

The  real  character  of  the  fauna  inhabiting 
the  bottom  beneath  the  Gulf  Stream.  oH"  our 
coast,  was  completely  unknown  until  1880, 
when  numerous  and  successful  dredgings  were 
made,  first,  hy  !Mr.  Alexander  Agassiz.  on  the 
coast-survey  steamer  Blake  (.1.  K.  Bartlett, 
U.S.N.,  commanding),  and,  later  in  the  sea- 
son, by  the  U.  S.  fish-commission  party,  on  the 
Fish  Hawk.    The  Challenger,  on  her  celebrated 
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vo.\age,  made  a  line  of  diwlgings  from  Ber- 
muda toward  New  York;  but,  on  approach- 
ing our  coast,  she  turned  northward,  and  went 
to  Halifax.  Her  station  nearest  to  our  coast 
was  about  IdO  miles  oil'  New  York,  in  1,210 
fathoms.  This  is  much  farther  ott  the  coast 
than  any  of  the  tisli-commissiou  dredgings,  and 
outside  the  Gulf  Stream  slope.  The  few  dredg- 
ings made  by  the  Challenger  otf  Halifax  were 
|)artly  on  the  shallow  tishing-banks  (Le  Have 
bank),  and  partly  in  the  ileep  water  of  the 
Atlantic  basin.  By  mere  chance,  therefore,  the 
Challenger  missed  the  discovery  of  the  exceed- 
ingly rich  and  varied  deci>-water  fauna  that  is 
now  known. to  occupy  the  (Uilf  Stream  sIojk' all 
along  our  coast.  In  1N72  om?  haul  was  made 
by  Alessrs.  S.  I.  Smith  and  O.  Harger,  on  the 
Bache.  in  43tl  falhom.s,  south  of  (ieorge's  bank, 
on  this  slope :  but  it  hap|)ened  to  be  on  a 
comparatively  barren  s|)ot.  In  1877  the  U.  .S. 
fish-commission  parly  dredged  on  the  north- 
ward continuation  of  the  slope,  about  120 
miles  south  of  Halifax,  in  90  and  100  fathoms  ; 
but  the  iKJttom  was  of  barren  gravel,  and  the 
results  meagre  and  unsatisfactory.  In  that 
region  the  cold  currents  are  rapid,  and  the 
slope  of  the  bottom  is  exceedingly  steep,  mak- 
ing the  dredging  very  dillicult.  In  1880  Mr. 
A.  Agassiz.  while  on  rtie  Blake,  mmle  several 
lines  of  dredgings  off  our  eastern  coast,  cross- 
ing the  Gulf  Stream  slope.  The  most  south- 
ern of  these  were  off  the  Carolina  coasts,  antl 
the  most  northern  stations  were  just  south  of 
George's  bank.  These  dredgings  extended 
from  shallow  water  to  1,632  fathoms.  The 
Blake  was  furnished  with  excellent  apparatus 
for  sounding  and  dredging,  temi)eralure  de- 
terminations, etc.  The  ollicers  of  the  Blake 
secured  by  this  exploration  a  large  amount 
of  reliable  physical  ilata ;  and  Mr.  Agassiz 
obtained  very  interesting  collections,  includ- 
ing large  nnmliers  of  new  forms  of  animal  life, 
many  of  which  have  already  been  described 
in  the  bulletin  of  the  Museum  of  comparative 
zoology. 

Later  in  the  season  of  lH8t).  the  U.  .S.  flsli- 
commissiou  dredging-party,  uuder  the  direction 
of  tlie  writer,  made  its  first  expedition  to  the 
Gulf  Stream  slope  in  the  steamer  Fish  Hawk 
(Lieut..  Z.  L.  Tanner  commanding).  The 
region  visited  was  about  !•>  to  ho  miles  south 
of  Martha's  Vineyard,  in  i'tb  to  192^  fathoms. 
On  Se]it.  4,  when  this  ground  was  fii-sl  visited 
by  us,  a  long  day  was  spent  in  dredging  and 
trawling,  and  with  marvellous  results.  The 
bottom  was  found  to  be  occupied  by  an  ex- 
cee<lingly  rich  ami  abundant  fauna,  including 
great  nnuibcrs  of  new  and  strange  forms  of 
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animals  liclonging  to  nearly  all  t\w  niariue  or- 
ders. Jfany  li^lios  never  before  takfu  on  our 
coast  were  securcl.  Thousamls  of  beantifiil 
and  undescribed  star-lishes  of  man}'  species, 
with  varied  siia|)C8  and  colors,  entnirnbered  our 
deck.  Crabs  and  slirimps  of  strange  kinds, 
some  of  them  of  large  size,  were  taken  li)' 
tlionsands.    Nurnerons  new  and  curious  species 


though  !iidod  h,v  the  oftloers  and  sailors  of  the 
steamer,  who  shared  more  or  less  in  our  en- 
thusiasm.—  from  daylight  in  the  morning  till 
late  at  night,  to  ])rc8erve  what  we  had  se- 
cured, notwithstanding  we  threw  away  many 
thousands  of  duplicates.  Some  idea  of  tlie 
richness  of  this  fauna,  and  of  the  abundance 
of  Hfe  on  the  bottom  in  this  region,  may  l>e 


Mai-  I.  — Southern  coast  of  Xew  England  to  the  Gulf  Slre.im  slope,  nhowlni;  lines  of  ilepth  and  the  i"-^! 
tlons  of  the  principal  dredging-stations  of  the  U.  S.  flsh-ooinmission,  1871,  1874,  1875,  ISSfMS^.     Thi;  ct 
(  +  1   indicate  dredging-stations,  part  of  which  are  accompanied  by  their  serial  numbers  correspoml 
the  records  and  pubiisned  lists.     Those  bearing  nuinben  between  '.W  and  347  were  occupied  Jiy  the  l'>l.<u>r 
in  1S8(1. 


of  shells,  some  of  them  very  beautiful ;  bushels 
of  large  and  brilliantly  colored  sea-anemones, 
several  pf  them  over  a  foot  across,  and  most 
of  them  previously  unknown  ;  with  sea-jjens 
and  corals  of  elegant  forma  and  colors,  —  were 
among  the  more  conspicuous  treasures  secured 
on  that  ever  memorable  day.  So  successful 
were  we,  that  it  required  the  most  ililigent  and 
devoteil  labor  on  the  part  of  our  entiro  party, — 


gathered  from  the  fact  that  it  required  al>out 
five  barrels  of  alcohol  to  jjrescrve  the  (>ortiou 
of  the  catch  that  wc  saved  on  this  otie  day. 
and  a  similar  amount  was  useil  by  iis  on  va- 
rious sulmcquent  trips  in  a  single  day.  On 
our  first  day  eight  hauls  were  made,  mostly 
with  a  largo  beam-trawl.  There  was  a  very 
heavy  swell,  due  to  a  violent  cyclone  that  had 
prevailed    farther    south    a    few    (hiVH    befure 
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I  Under  these  circumstances,  the  dredging  and 
I  the  care  of  the  specimens  were  unusually  tire- 
,  some :  otherwise  our  unthusinsni   would,  per- 


Fio.  I.— The  Ijchm-trawl.  The  length  of  the 
l>eiin),  «),  o,  varies  from  12  lo  l'>  feet  in  tliose  used  by 
U8.  The  heigiit  of  the  iron  runners,  b,  6,  support inz 
the  l)enin,  varies  from  24  to  30  Inches;  the  length  of 
tlie  net,  <i,  from  'J5  to  ;iJ  feet  or  more.  The  pocl<els.  «, 
wilhin  the  net,  are  to  prevcnl  the  escape  of  ftslies. 
I  The  drag-rope,  c,  c,  is  weighted  with  lead  sinlcers. 

b.ips,  not  have  allowed  ns  to  retire,  oven  at 
midnight.  But  a  touch  of  genuine  seasickness 
will  damiieu  the  ardor  even  of  the  most  entliu- 
siastic  naturalists  when  hundreds  of  new  and 
strange  species  are  before  them. 

This  first  tri[)  having  been  so  successfid,  two 
others  were  made,  later  in  the  season,  to  other 
parts  of  the  slope,  in  depths  ranging  from  H."i 
to  oOti  fathoms.  Knch  trip  proveil  eiiually 
profhictive.  and  :tdde<l  many  species  to  the 
long  list  of  fliscovcries. 

In  1880  the  headipiarters  of  the  Hsh-com- 
mission  were  at  Ni'W[H>rt.  R.I.;  but  in  l^Ml 
and  18M2  they  were  at  Wood's  IIoU,  Mass., 
where  a  laboratory  had  already  been  fitted  up 
in  1«".'>.  In  1881  and  l.S82'the  exploration 
of  the  Gulf  Stream  sloi>e  was  continued,  when- 
ever the  weather  wa.s  sufHciently  favorable  lo 
|)ermit  ns  to  make  a  trip  in  the  Fish  Hawk 
without  too  much  ri.*k. 

The  steamer  Fish  Hawk,  with  which  we 
have  explored  fliiH  regiou  during  the  past  tlnve 
seasons,  was  built  partimdarly  for  use  in  llie 
hatching  of  sliad-eggs  in  the  in()Utli>s  of  shal- 
low rivers,  and  was  tlierefoii.'  not  adapted  for 
sr>rvice  at  sea,  unless  in  fine  weather.  A  much 
larger  iron  steamer  —  the  Albatross,  of  l.OOO 
tons  —  has  reeuntly  been  built  for  the  use  of 
the  fish-'-ornmission,  and  is  now  Iteing  (Uted 
up  expressly  for  deep-sea  service,  for  which 
she  will  be  in  every  resiiect  well  .'idaptiMl,  and 
will  have  the  best  equipment  |)ossibic  for  such 
investigations  at  all  depths.  The  e.\amina- 
'  lion  of  the  bottom  beyond  the  dejith  of  about 


700  fathoms  has,  therefore,  been  deferred  until 
the  completion  of  the  Albatross. 

In  addition  to  the  three  trips  made  in  1880, 
seven  trips  were  made  by  us  in  1881  from 
Wood's  IIoll,  and  in  188'2  five  trips.  During 
these  filleen  trips,  on  each  of  wliicli  a  singlt^ 
entire  day  was  usually  cmjiloycil  in  dredging, 
we  occiiiiied  alK)ut  113  stations.  At  nearly 
all  these  stations  we  used  a  large  beam-trawl 
of  improved  construction  (fig.  1).     In  a  few 


Fifi.  2.  —  The  mke-jlredge  rigged  for  use.  Tlie 
iron  fniine  c.Trrying  Ih''  teeth,  li,  is  about  .H  feet  wide; 
the  tet'th,  about  a  foot  long.  The  frame,  u,  carrying 
tlie  net,  b.  Is  4  feet  long;  c  is  a  canvas  bag  to  pro- 
tect the  net. 

instances  we  used  a  large  rake-<lredge  (lig.  *J). 
On  every  trip  One  surface-nctB,   or  towing- 
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nets  (fig.  3),  were  Use<l  to  capture  free- 
BWitnining  animals,  whenever  the  motion  of 
the  steamer  was  sufficiently  slow   to    permit 


Fig.  3. — Tlic  towlng-net,  in  the  pn^'illon  that  it 
iHkfs  while  ill  use,  half  buried  beneath  Ihe  lurfaco  of 
tUo  water.  Those  used  by  us  are  mostly  10  to  14 
inches  in  diameter. 

this  mo<le  of  collecting.  In  these  towing-nets, 
and  in  long-handled  dip-nets,  we  sectired  ii 
great  variety  of  pel.igic  creatures,  such  as 
jelly-flshes,  Salpa,  Sagitta,  various  small  Crus- 
tacea, and  especially  large  nutnbers  of  Ento- 
mostraca. 

Our  dretlgings  in  this  region  now  cover  a  belt 
about  ICO  miles  long,  cast  and  west,  and  about 
10  to  2.1  miles  wide.  The  most  eastern  stations 
are  south-east  of  Cape  Cixl ;  the  most  western 
are  south  of  Long  Island.  The}'  are  mostly 
between  80  and  I  lU  uiiltjs  from  the  eoa.st-line  of 
southern  New  Kngland  (sec map,  p.  •i4't).    The 


regular  work  of  the  party  during  the  season. 
Capt.  Tanner  made  a  special  trip  to  the  Gulf 
.Stream  slope,  off  Chesapeake  Bay,  in  1880, 
ami  another  otf  Delaware  Bay  in  1881.  On 
both  of  these  occasions  valuable  collections 
were  made,  and  additional  data  in  regard 
to  the  depth  and  temperature  were  obluincd. 
He  occnpietl  seven  stations,  in  18  to  300  fnth- 
om.s,  in  1880;  and  eight  stations,  in  104  to 
43.5  fathoms,  in  1881.  These  dredgings  show 
the  direct  southward  continuation  of  the  in- 
shore cold  belt,  and  the  warm  twit  outside  of 
it,  as  well  as  the  cold  deep-water  belt,  with 
but  little  change  in  the  fauna  of  each. 

2.  PhyBical  features  of  the  region. 

The  total  number  of  species  of  animals  al- 
ready obtained  by  us  from  deep  water  in  this 
area  is  not  less  than  800.  The  number  already 
identified  or  described,  and  entered  on  oar 
lists  of  the  fauna,  is  about  650.  This  number 
includes  neither  the  Foraminifera  nor  the  Eii- 
tomostraca,  which  are  niimerons,  and  but  few 
of  the  sponges.  Of  this  list,  less  than  one- 
half  were  known  on  our  coast  before  1880. 
and  a  large  number  were  entirely  unknown 
to  science.  Of  fishes  tlicfo  arc.  perhaps,  7<j 
species.  Of  the  whole  number,  already  deter- 
mined, about  26o   are  Mollusca,  including  14 


UiAGn.vM  I.  — To  illustrate  the  relative  slope  or  profile  of  tlie  bottom,  from  the  shore  to  tlie  Gulf  Stream 
slope,  and  across  portions  of  the  slope  in  several  lines.  Vertical  to  liorizoiital  scale,  I :  SfiO,  The  line  ti'-v' 
shows  the  actual  sloj-ie  along  the  line  n-o.  The  vortical  slKiding  indicates  the  jwsltion  of  Ihe  compani- 
tlvely  warm  water,  trath  of  thesurface  and  of  the  Gulf  .Stream;  oblique  shading  to  the  right  indicates  th« 
cold  water  of  the  aliallow  plateau ;  oblique  to  the  left,  the  cold  water  of  the  greater  depths. 


depths  are  mostly  between  dlt  and  700  fathoms. 
Probably  no  other  efiunlly  large  part  of  the 
ocean  basin,  in  similar  depths,  lias  been  more 
fully  e-Kaniined  than  this.     In  addition  to  the 


Cephalopoda  ;    90  are  Crustacea  ;  GO.  Echino- 
dennata  ;   '.ib,  Anthozoa  ;   and  (i.i,  Annelida. 

The  apparatus  used  on  the  Fish  Hawk   has 
been  better  in  many  lesix'cls  Ihnii  most  other 
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vessels  ei)gageU  in  such  work  have  bad.  Each 
year  new  improvements  have  been  made.  The 
'  trawl-wings,'  first  introduced  by  us  in  1881, 
have  been  used  with  great  success ;  for  they 
have  brought  up  numerous  free-swimming  ani- 
mals from  close  to  the  bottom,  whicli  would 
not  otherwise  have  been  taken.  The  use  of 
steel  wire  for  sounding,  and  of  wire  rope  for 
dredging,  has  enabled  us  to  oiituin  a  much 
greater  number  of  dredgiugs  and  temperature 
oli.'>ervatious  tlian  wouM  have  been  possible 
under  the  old  system  of  using  rope,  employed 
even  on  the  C'hiiUeuger.  The  use  of  steel- 
wire  rope  for  dredging,  first  invented  by  Mr. 
A.  Agassiz,  and  very  successfully  employed 
by  him  on  the  Blake,  has  proved  to  bo  an 
improvemeut  of  very  great  value  in  deep 
water.  By  its  use  there  is  an  immense  saving 
of  time,  and  consequently  a  great  increase  in 
the  value  of  the  results.  As  an  illustration  of 
he  rai)idit\-  with  which  dredging  has  been 
lone  on  the  Fish  Hawk  by  using  the  wire  ropo 
teU'd  upon  a  large  drum.  I  give  here  memo- 
linda  of  the  time  required  to  make  a  very 
iccessftil  haul.  In  ti-IO  fathoms,  at  stJilion 
fo.  1 124,  the  large  trawl  was  put  over  at4."2y 
uM.  ;  it  was  on  the  bottom  at  4.44,  with  830 
Itthonis  ol"  rope  out :  commenced  heaving  in 
5,17:  it  was  on  deck  at  5.44  p..m.  ;  total 
iine  for  the  haul.  1  hour  and  l.'i  minutes.  The 
et  contained  several  barrels  of  specimens, 
ncluding  a  great  number  and  large  variety  of 
shcs,  as  well  as  of  all  classes  of  invertebrata, 
"^—probably  more  than  1.5U  species  altogether, 
many  of  them  new. 

At  all  the  localities  that  we  have  examined, 
the  temperature  of  the  water,  both  at  the 
bottom  and  surfatv,  was  taken,  ils  well  ns  that 
_pf  the  air.  In  many  cases,  series  of  tcm- 
eratures  at  various  depths  were  also  taken, 
lany  other  physical  observations  have  also 
pen  made  and  recorded.  Lists  of  the  animals 
sm  each  haul  h.ive  been  made  with  care,  and 
rronged  in  tabli-s,  so  far  as  the  species  have 
been  determined  up  to  date. 

South  of  New  England  the  bottom  slopes 
ivy  gradually  from  the  shore  to  near  the 
_DO-fatlioin  line,  which  is  8ituate<l  from  80  to 
100  miles  from  the  m.iinlaud.  This  broad, 
shallow  belt  forms,  therefore,  a  nearly  level, 
submarine  plateau,  with  a  gentle  slofw  sea- 
_wanl.  Beyond  the  100-fathom  line  the  bottom 
Bsccnds  rapidly  to  more  than  1,200  fathoms 
ito  the  great  ocean-basin,  thus  forming  a 
rapidly  sloping  bank,  usually  as  steep  as  the 
liope  of  large  mountains,  and  about  as  high  as 
"loHUt  Wiishington,  New  Ilam|)shire.  This  is 
fell  shown  b}  diagram  1,  wbiuh  illustrates  the 


relative  slojie  at  several  linos  of  ilredgiug.  and 
the  actual  slope  n'-o'  along  the  line  n-o. 
We  call  this  the  Gulf  Stix-am  slojie,  because 
it  underlies  the  inner  jwrtion  of  the  Gulf 
Stream  all  along  oiu'  coast,  from  Cape  Hat- 
teras  to  Nova  .Scotia.  In  our  explorations  a 
change  of  position  of  less  than  10  miles,  trans- 
ver.se  to  the  slope,  somelimes  made  a  difler- 
ence  of  more  than  3,500  feet  in  depth. 

[  7\>  bt  OantSnutit.] 


THE  INTERNATIONAL  FISHERIES 
EXHIBITION. 

It  is  just  thirty-two  years,  nearly  the  third 
part  of  a  century,  since  international  exhibi- 
tions were  inauguratetl.  The  '  Great  exhibi- 
tion '  of  1851  marks  an  epoch  in  the  history  of 
England.  It  brought  with  it  new  aspirations 
for  culture,  and  new  methods  of  education  in 
science  pure  and  applied,  in  the  arts  aesthetic 
and  indu8tri.il,  arousing  them  to  a  new  intel- 
lectual life.  ''  The  Great  exhibition  of  18,')1," 
remarks  a  popular  novelist,  a  social  philosopher 
as  well,  ''did  one  great  service  for  country 
[jcople ;  it  taught  them  how  easy  it  is  to  get 
to  London,  and  what  a  mine  of  wealth,  espe- 
cially for  after-memory  and  purposes  of  con- 
versation, exists  in  that  big  place."  It  gave 
them  the  great  treasure-houses  of  .South  Ken- 
sington, and  the  smaller  kindred  museums  in 
all  parts  of  the  United  Kingdom. 

The  world  at  large  has  profited  by  the  same 
experience,  though  perhaps  to  a  less  degree, 
Everj'  nation,  almost  every  great  cit3'.  has  had 
its  '  world's  fairs,'  and,  according  to  its  capaci- 
ty, has  profited  by  their  lessons.  It  is  doubtful 
whether  we  shall  ever  see  another  universal 
exhibition  so  extensive  as  those  of  Philadelphia 
(187r.),  of  Vienna  (187.'^),  and  of  Paris  (1867). 
The  ideal  has  become  too  lofty  ;  and  the  exhi- 
bition of  to-daj-,  like  the  worker,  must  be  de- 
voted to  a  8i>ecialty.  The  fisheries  exhibition, 
soon  to  open  at  South  Kensington,  is  as  nearly 
as  possible  upon  the  site  of  the  exhibition  of 
1851,  and  covers  precisely  the  same  area  of 
ground;  namely,  twenty-one  acres.  It  would 
be  instructive  to  estimate  how  large  an  extent 
of  territory  would  be  covered  by  an  exhibition 
in  which  should  be  represented,  with  the  mi- 
nuteness of  to-day,  all  the  divisions  of  the 
cittssiflcationof  1851,  —  a  classification,  which, 
for  minuteness,  comprehensiveness,  and  philo- 
sophical system,  has  not  since  been  equalled. 
An  entire  English  shire  would  hardly  sutlice. 

Special  exhibitions  have  probably  entirely 
superseded  those  of  general  scope,  and  their 
number  is  yearly  increasing.     In  one  year,  re- 
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cently,  the  government  of  Austria  partidfiated 
in  fillteen.  Amsterdam,  Zurich,  Lisbon,  llam- 
burg,  Vienna,  Mndras,  and  Toivio,  among  oth- 
ers, have  exhibitions  of  varying  scope  now  in 
pi-ogross,  or  soon  to  open. 

The  fislieries  exhibition  is  an  institution  at 
the  success  of  wiiich  even  the  most  sanguine 
seem  to  be  astonished.  No  one  lias  yet  pro- 
pounded a  tlieory  wiiidi  exphtins  batisfactoiily 
the  reason  wiiy  these  exhibitions  succeed,  yet 
sucwcd  they  do,  perhaps  more  fully  than 
special  exhibitions  of  any  other  kind  :  and, 
moreover,  they  seem  to  enlist  the  interest  of 
a  larger  number  of  scientific  workers  than  do 
other  exhibitions,  though,  of  course,  the  elec- 
trical, googrnphical,  and  meteorological  exhibi- 
tions are  attractive  in  a  higher  degree  to  the 
students  of  those  individual  specialties. 

The  llerlin  fisheries  exhibition  of  iy80  was 
largely  under  the  control  of  specialists  in 
science.  Among  its  most  active  supporters 
were  men  like  Virchow.  Peters.  Magnus, 
Ililgendorf,  Uohrn,  Jlijbius,  Von  Siebold. 
Nitschc,  Oscar  Schmidt,  H.  A.  Meyer,  Witt- 
mack,  and  .Tjiger,  almost  all  of  whom  were  on 
the  board  of  direction  ;  while,  as  commission- 
ers and  jurors,  It.-dy  sent  Targioni-Tozzetti, 
(Jiglioli.  Hicchiardi,  Pavesi,  Vinciguerra.  and 
Cavanni.  in  short,  all  her  marine  zoologists; 
Bohemia.  Kritsch  ;  Denmark,  Liitken  ;  Kussia, 
De  .Solsky  and  (Irimm:  Norway.  Uaasch  and 
Collet ;  and  .Sweden.  .Smitt,  Thorel,  and  Malm. 
It  is  not  difficult  to  luiderstand  why  a  states- 
man, diplomatist,  and  political  economist  like 
Professor  Virchow  should  be  willing  to  give 
up  his  daj's  and  nights  for  two  months  to  com- 
mittee and  jury  meetings,  when  it  is  remem- 
bered how  much  stress  Germany  places  upon 
all  which  relates  to  the  food-supply  and  the 
economy  of  all  natural  resources  ;  but  other  in- 
terests must  have  influenced  men  like  Von 
Siebold  and  I'eters. 

A  similar  array  of  names  known  to  science 
appears  in  the  prospectus  of  the  London  ex- 
hibition. Among  the  vice-presidents  are  the 
Duke  of  Argyll,  Lord  Walsinghara,  .Sir  .lohn 
Lubbock,  Professor  Huxley,  Dr.  Gunther,  and 
Mr.  Spottiswoodc,  several  of  whom,  together 
with  I'rofossor  Flower,  Mr.  Robert  IL  Scott, 
Sir  Piiilip  Cunlilfe  Owen,  and  Mr.  .Saville  Kent, 
are  members  of  the  general  committee.  It 
seems  a  little  remarkable,  however,  to  see  the 
name  of  the  president  of  the  Roval  society 
standing  at  the  very  tail  of  the  list  of  vice- 
presidents,  followed  only  by  "The  prime  war- 
den, wardens,  and  court  of  aHSislanis,  of  the 
fishmongers  company."  At  the  other  extreme 
is    placed  IL  U.  H.  the  Duke  of  Edinburgh. 


.lames  Russell  Lowell,  Esq.,  is  also  a  vice- 
president,  his  name  standing  between  those  of 
the  Duke  of  Westminster  and  the  Marquess 
of  .Salisbury. 

Among  the  foreign  commissioners  are  Prof. 
F.  A.  Smitt  of  Stockholm,  R.  Trybom  of 
Lund,  and  Dr.  Malm  of  Gothenburg,  Professor 
De  Solsky  of  .St.  Petersburg,  Professor  IIu- 
breeht  and  Baron  Von  Ilert  of  I'trechl,  Pro- 
fessor (Jiglioli  of  Florence,  Professor  Nitsche 
of  Tharandt.  and  Dr.  M.  Liudeman  of  Bremen. 
Surgeon-C^en.  Francis  Day  is  acting  as  com- 
missioner for  India. 

An  examination  of  the  classification  of  the 
exhibition  discloses  the  nature  of  the  tie  which 
binds  together  the  varied  interests  represented 
in  the  lists  of  names  which  have  iieeu  tpioted. 
The  ethnologist  and  the  mechanician,  as  well 
as  the  fisherman,  are  concerned  in  the  "  fishing- 
gear  and  the  fishing-cnifl  of  all  nations  ; '  the 
meteorologist  and  the  pharologist.  as  well  as 
the  philanthropist,  in  the  '  life-saving  appara- 
tus of  all  kinds ; '  the  physicist,  as  well  as  the 
navigator,  in  the  "compasses,  barometers,  tele- 
scopes, lights,  lamps,  fog-horns,  systems  of 
signairmg,  electric  lights,  luminous  paint  ami 
other  equipments  of  fishing-vessels."  and  in 
"  methotis  of  communication  from  the  shore 
to  |ight8hi|)S  and  fishing-tteets  by  submarine 
cables,  telephone,  or  other  means  of  signal- 
ling ;  "  while  the  geographer  and  geologist  find 
something  to  interest  them  in  the  charts  and 
relief-nicKlels  of  the  ocean  and  its  bottom.  The 
chemist,  the  sanitarian  and  physiologist,  as  well 
as  the  merchant,  transporter,  and  manufac- 
turer, are  touched  by  the  section  which  illu.s- 
trates  the  preparation,  preservation,  and  utiliza- 
tion of  fish,  and  the  fond,  apparel,  and  dwellings 
of  the  fishermen.  The  jurist,  the  statesman, 
and  the  historian  nuiy  study  the  "  History  and 
literature  of  fishing,  fishery-laws,  and  fish-eoin- 
merce."  Biologists  of  every  class  must  study 
classes  IV.  and  V. ;  for  the  word  ■  fish"  ia 
broadly  interpreted,  and  is  held  to  signify  any 
creature  living  in  the  waters :  to  wit.  as  enu- 
merated, o.  Algae,  to  be  arranged  under  gen- 
era and  species,  with  localities  apj)euded  ;  6. 
sponges  in  their  natural  state  ;  c,  corals  in  their 
natural  state,  polyps,  jelly-fish,  etc.  ;  d,  eiito- 
zoa  and  epizoa ;  e,  moUusca  of  all  kinds  ;  /, 
star-fishes,  sea-urchins,  holothurians  ;  g.  worms 
used  for  bait,  or  noxious  ;  leeches,  etc.  ;  h,  per- 
fect insects,  and  larvae  of  insects,  which  arc 
destroyers  of  8(>awn.  or  serve  as  food  for  fish  : 
i',  Crustacea  of  all  kinds  ;  k,  fish  of  all  kinds  ;  /, 
reptiles,  such  as  tortoises,  turtles,  terrapins,  liz- 
ards, serpents,  frogs,  newts,  etc. ;  m,  aquatic 
and  other  birds  hostile  to  fish  or  fishing ;  n, 
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aquatic  and  amphibious  inatnnialia  (otters, 
seals,  whales,  etc.),  nnil  oliiers  dotrimental  to 
fish.  As  if  this  were  not  siitHciently  catholic, 
division  40  is  a  tr.ip  to  catch  anj'  interests  not 
already  retained.  It  is  defined  as  follows,  un- 
der the  head  '  scientilic  investigation:  '  physi- 
co-chemical investigation  into  those  qualities 
of  salt  and  fresh  water  which  allcct  aquatic 
animals  ;  investigation  of  the  bottom  of  the  sea 
and  of  lakes,  shown  by  samples  ;  aquatic  plants 
in  relation  to  fishing,  etc. ;  researches  into  the 
aquatic  fauna  (animals  of  the  several  classes 
preserved  in  alcohol,  or  prepared,  etc.)  ;  appa- 
ratus and  implements  used  in  such  researches. 

Ten  of  the  twentj'-threc  subjects  announced 
for  the  essays  are  purely  biological,  and  many 
of  the  others  can  be  bandied  only  by  scientific 
investigators. 

The  fisheries  exhibitions  of  to-daj'  are  there- 
fore more  than  their  name.s  would  seem  to 
indicate.  Perhaps  they  might  more  appropri- 
ately be  called  hj'drological  exhibitions.  Their 
scope  has  increased  as  they  have  become  more 
popular.  The  first,  held  at  Amsterdam  in  18(>1 , 
was  much  less  ambitious.  Others  followe<l  at 
Bergen,  Norwav  (LSOj),  Arcaclion,  Krance 
(let'.C),  Bologne  (IMCC).  The  Hague  (lyii"), 
Aarhnus,  Denmark  (1«G7),  Vienna  (18<J7). 
Gothenburg,  Sweden  (IJSt!?).  Havre  (ISOS), 
Naples  (1871),  Berlin,  London  (1878);  and 
in  Berlin,  in  1880,  the  climax  was  apparently 
reached  in  a  display,  which,  for  txtcnt  and 
completeness,  no  one  .supposed  would  ever  be 
surpassed.  (Ireat  Britain  has  since  had  exhi- 
bitions at  Edinburgh,  Norwich,  and  Tyne- 
mouth  ;  and  attention  of  the  whole  nation  is 
now  concentrated  upon  the  exhibition  which 
is  to  be  opened  by  the  Queen  on  the  ll'th.  It 
is  generally  admitted  that  it  is  the  most  impor- 
tant exhibition  held  here  since  the  Great  ex- 
hibition of  18.J1.  Twenty-five  nations  and 
colonies  are  represented.  In  the  catalogues 
and  in  the  announcements  the  place  of  honor 
is  given  to  the  United  States ;  and  the  officers 
do  not  hesitate  to  .idniit  that  the  success  of 
the  afljur  was  largely  assured  by  the  i)rompt 
and  liberal  action  of  our  government,  —  action 
which  may  be  regarded  as,  in  part,  an  ac- 
knowledgment of  the  ver}"  generous  manner 
ill  which  England  participated  in  our  own  ex- 
hibition in  rhiladclphin  in  1876. 

Soiitli  Kfii.iiiifion,  May  I.  G.  BuoWN  GooDK. 


THE  WEDQE-PHOTOMETER. 

■  Tiii.-t  instrument  has  been  utlnicting  con- 
siderable attention  iluring  the  last  year,  and 
has  been  especially  studied  by  Professor  Pritch- 


ard  of  Oxford  an<1  Professor  I'ickering  of 
Harvard,  to  each  of  whom  we  owe  a  form  of 
the  instrument.  It  depends  for  its  etHcienc3- 
on  the  accurate  observation  of  the  time  of 
extinction  of  the  light  of  a  star ;  and  as  it  is 
eviilent  that  the  various  sources  of  error  in 
photometric  work  —  moonlight,  the  state  of 
the  atmosphere,  the  condition  of  the  eyes 
of  the  observer,  the  position  of  observation, 
whether  that  of  comfort  or  constraint  —  would 
alfect  a  faint  point  of  light  near  extinguish- 
ment more  than  they  would  the  brighter  lights 
used  in  other  photometric  methods,  any  con- 
tribution to  the  question  of  the  accuracy  to 
be  expected  tVom  the  wedge-photometer  ma}- 
be  of  interest. 

The  instrument  employed  b}-  me  is  of  the 
form  suggested  by  Professor  Pickering.  It 
was  made  by  Mr.  J.  Griinow  of  New  York, 
and  seems  to  be  very  good  work.  It  consists 
of  a  wedge  of  London  smoke  glass  an  inch 
square,  and  about  a  twentieth  of  an  inch  thick 
at  its  blunt  edge,  a  large  low-power  positive 
oyc-piecc,  and  a  special  adapter,  and  is  a  very 
convenient  photometer  to  use.  The  color  of 
the  wedge  is  deep  enough  to  give  one  magni- 
tude of  the  ordinary  scale  of  the  brighter  stars 
for  each  five  seconds  in  the  time  of  extinctioa 
at  the  equator. 

For  the  study  of  the  accuracy  of  obser- 
vation with  this  instrument,  I  selected  the 
Durchmustcning  star  22''. 2164,  of  which  Ar- 
gehiuder  puts  the  magnitude  at  o.3.  In  obser- 
vation I  tofik  alternate  observations  on  this, 
and  the  star  to  be  compared  with  it,  until  I 
had  five  for  each  star,  whicii  I  called  a  set  of 
observations.  By  this  methotl  I  m.ide  the  con- 
ditions of  observation  as  nearly  as  possible 
the  same  tor  the  two  stiirs,  and  thus  the  differ- 
ence in  their  time  of  extinction  nearly  free  from 
error. 

^I}'  comparisons  were  made  chiefly  with  the 
star  nurchmustcrtmg  22". 2163  of  tlie  cata- 
logued m.igiiitude  8.8.  Between  Ajiril  2  and 
April  29  I  m.ade  twent^v-eight  sets  of  observa- 
tions oil  the  two  stars.  The  dirtereucc  in  their 
time  of  extinction  varied  from  I'.l.l  seconds  to 
21.6  seconds;  approximating,  however,  pretty 
closely  to  the  mean  20.6  seconds,  of  which 
the  probable  error  was  ±0.09  in  seconds,  equiv- 
alent to  ±0.015  in  magnitudes.  The  mean 
error  of  a  single  set  of  observations  is  ±0.68 
seconds,  or  ±0.12  magnitudes.  A  series  of 
four  sets  of  comparisons  of  star  21°. 2156  gave 
a  mean  error  of  ±0.68,  and  a  probable  error 
of±0.2;i;  and  a  series  of  five  sets  with 
21°. 2156  gave  ±0.8.T  and  ±0.24,  in  both  cases 
in  seconds. 
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These  observations  were  made  under  various 
conditions  with  no  more  than  usual  care,  mid 
probably  represent  fiiiriy  the  nccuraey  easily 
attainable-.  With  further  practice  the  oiTors 
could  probably  be  reduced.  In  general,  my 
observations  seem  to  show  that  single  sets 
of  observations  by  this  wcdge-photoraeter  are 
trustworthy  to  one  or  two  tenths  of  a  magni- 
tude. If  so,  there  is  much  that  can  be  done 
bj'  it :  and  us  the  simplicity,  convenience,  and 
incxi>ensivcnes8  of  the  instrument  are  such 
as  to  recouimeud  it,  similar  instruments  could 
[♦rofXTly  be  a  part  of  the  outfit  of  everj-  obser- 
v.'itory. 

The  al)Ovo  errors  are  correct  on  the  sup- 
position that  none  of  the  stars  examined  were 
variable :  and  I  found  no  evidence  that  they 
were.  In  the  case  of  another  star,  however, 
|ither  the  star  was  variable,  or  the  errors  made 
ire  much  l.irger  than  in  the  other  cases, 
though  tlie  observations  were  made  at  about 
the  same  time.  The  star  in  question  is 
f82°.2162.  The  aver.ige  diH'erence  between  it 
nd  22'.21(!4  is  25.1  seconds  for  twent^'-three 
sets ;  but  the  individual  sets  range  from  28.0 
seconds  on  the  loth,  at  1.3h.  sidereal  time,  to 
22..3  seconds  on  the  19th,  at  12h.  The  mean 
cn'or  of  a  single  set  is  1..S4  seconds,  and  the 
probable  error  of  the  mean,  ±0.58  second. 
As  I  believed  I  could  trace  with  the  eye  a 
change  in  the  brightness  of  the  star,  I  think 
we  have  in  this  case  a  variable,  with  a  range 
of  about  one  magnitude,  rather  than  obser- 
vations much  less  accurate  than  others  Usken 
at  the  same  time.  M.   W.  IIakrinuton. 


NOTES  UPON  THE  FOETAL  MEM- 
BRANES OF  THE  OPOSSUM  AND 
OTHER    MARSUPIALS. 

I  KEf'ENTLY  had  the  gocnl  fortune  to  receive 
from  Mr.  Robert  .Speirof  .South  Orange,  N.^T., 
a  female  o(X)ssum  which  had  been  capture<l 
within  a  few  days  after  impregnation,  I  was 
thus  enabled  to  make  very  satisfactory  obser- 
vations upon  the  foetal  meml»ranes,  about 
which  there  has  been  so  much  uneerlainty  for 
many  j'cars.  These  embryos  were  in  an  eaiiy 
stage  of  growth,  and,  although  they  plainly 
showed  very  novel  and  unexpected  featiiR's.  no 
positive  conclusions  could  be  reached  as  to 
their  later  development.  At  this  point  a  cor- 
resftondenee  with  Professor  Wilder  of  Cornell 
resulted  in  his  very  generously  sending  me  a 
quantity  of  marsupial  material  which  he  had 
procured  from  Australia.  Among  this  mate- 
rial was  a  near!}-  perfect  foetus  in  a  late  stage 
of  development.    An  examination  of  this  Adly 


confirmed  the  observations  upon  the  o|KiS8um 
embryos,  and  showed  the  relations  of  the  foetal 
membranes  at  a  later  perio<l.  More  recently 
Professor  Chapman,  of  the  Jefferson  medical 
college,  has  kindly  allowed  a  thorough  exami- 
nation of  a  valuable  kangaroo  foetus  in  his 
possession,  which  he  has  described  in  the 
proceedings  of  the  Philadelphia  academy  for 
1881.  This  foetus  was  in  a  stage  intermediate 
between  that  re|)resented  by  the  opossum  era- 
br^'os  and  that  of  the  foetus  sent  me  by  Pro- 
fessor Wilder :  it  showed  the  same  features  as 
the  other  specimens  in  an  intermediate  stage 
of  growth. 

In  all  these  specimens  the  membranes  are 
arranged  very  much  as  those  of  a  kangaroo 
foetus  which  Professor  Owen  described  in 
1833.  The  pccnli.nrity  of  the  foetal  mem- 
branes of  this  animal,  which  has  ever  since 
been  used  as  a  b.^sis  of  cla^ssifiealion  distin- 
guishing the  marsupials  from  the  higher  mam- 
mals, is,  that  the  allantois  never  attains  a  very 
great  size,  so  that  nothing  like  an  allantoic 
placenta  is  formed  ;  and  the  function  of  absorb- 
ing the  maternal  nutrition,  during  the  short 
period  of  iutra-uterine  life,  h.is  alw.iys  been 
considered  to  have  devolved  entirelj^  upon  the 
yolk-sac.  Professor  Owen,  in  the  older  of 
the  specimens  which  he  exaraintni,  found  that 
the  membranes  were  arranged  as  follows : '  the 
foetus  was  enveloped  in  a  largo  subzonal  mem- 
brane, with  folds  fitting  into  uterine  furrows, 
but  not  adhering  to  tlie  uterus,  and  without  villi; 
the  embryo  was  envolojied  in  an  amnion  re- 
llected  over  the  stalk  of  the  volk-sac.  This  sac 
was  large  and  vascular,  and  was  connecte<l  with 
the  foetal  vascular  system  by  a  vitelline  artery 
and  two  veins.  There  was  a  small  allantois  sup- 
plied by  two  allantoic  arteries  and  one  vein : 
it  was  quite  free,  and  not  attached  to  the  sub- 
zonal  membrane.  The  area  of  attachment  of 
the  yolk-sac  to  the  inner  siu'face  of  the  subzonal 
membrane  formed  a  disk  bounded  by  the  sinus 
terminalis,  or  circular  venous  trunk.  When 
spread  out,  therefore,  the  yolk-sac  formed  the 
figure  of  a  cone,  of  which  the  apex  was  the 
umbilical  cord,  and  the  base  the  sinus  ter- 
roin.'dis. 

These  valuable  observations  were  confirmed 
by  Professor  Chapman  in  his  paper  referred  to 
above.  They  are  accurate  so  far  as  they  go; 
but  they  leave  us  in  doubt  as  to  the  real  rela- 
tions which  exist  between  the  foetus  and  the 
mother,  inasmuch  as  they  give  no  clew  to  the 
manner  in  which  the  embryo  is  nourished  dur- 
ing its  intra-uterine  life, — a  periotl  of  about 

■  Thia  dencrlpUun  !•  largely  ukra  frum  U»l(nar'<  CompKraUvA 
embryology,  vol.  II.  p.  10Q. 
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eeveutecn  tlavs  in  the  o|)Oi5siiin,'  .ind  thirty- 
eight  days  in  the  kangaroo.-  My  Ibrtiinate 
discovery  of  tlie  early  opossum  embryos,  and 
the  subsequent  examination  of  tlie  two  other 
ninrsiipials,  seem  to  tin'ow  a  great  deal  of  light 
ii|)on  this  question,  if  they  tlo  ni>t  actually 
solve  it.  The  i)rinci|>al  facts  which  have  been 
brought  out  may  be  briefly  stated. 

1.  In  the  opossum  the  yolk-sac  spreads 
out  over  about  one-third  of  the  inner  area  of 
t!>0  snbxonal  membranes,  and  forms  a  highly 
vascul.ir  disk,  the  fulse  chorion  of  the  placen- 
tal mammals.  This  disk  is  ventral  to  the 
embryo ;  and  among  the  numerous  embryos 
which  were  e.xnmincd  in  situ,  these  disks  were 
found  to  be  inmiriabl;/  placed  in  a  long  ute- 
rine farrow,  while  the  remainder  of  the  envel- 
oping membrane  floated  free  iu  the  cavity  of 
the  uterus.  The  use  of  the  word  'attachment' 
woidd  be  misleading  iu  this  connection,  as  a 
Blight  touch  witli  the  needle  was  sulHcicnt  to 
remove  the  embryos  from  their  position.  The 
outer  surface  of  the  subzonal  membrane,  all 
over  the  area  to  which  the  yolk-sac  was  adher- 
ent, was  found  to  be  covered  with  minute  villi, 
which  were  just  visible  to  the  naked  eye.  These 
villi  are  simple  upgrowths  of  the  subzonal  epi- 
thelium, shaped  like  little  hillocJcs,  and  con- 
fined to  this  area.  At  this  early  stage  they 
are  hollow. 

2.  In  Professor  Wilder's  si)ecimen,'  villi 
were  found  to  be  scattered  over  the  same  area 
of  subzonal  membrane ;  but  in  this  case  their 
develojimcnt  had  proceeded  much  farther,  and, 
although  they  were  extremely  minute,  each 
was  found  to  be  provided  with  a  solid  papilla, 
which  .Hrose  from  the  ('i>itheliuni  of  the  yolk- 
sac.  A  closer  examination  sliowed  that  the 
cap  of  subzonal  epithelium  was  com|X)sed  of 
flattened  cells,  and  that  the  ]>!ipilla  was  [iro- 
vided  with  ea[)illary  branches  derived  from  the 
vessels  of  the  yolk-sac.  These  villi  conform, 
therefore,  to  wiiat  Professor  Turner  has  de- 
scribed as  the  simplest  type  of  allantoic  villi, 
the  nearest  approach  to  which,  among  the  pla- 
cental mammals,  is  found  in  the  pig. 

3.  In  the  kangaroo  foetus  the  villi  could  be 
seen  without  a  lens.  They  were,  however,  so 
minute,  that  it  is  not  at  all  surprising  that  they 
have  lieen  overlooked  hitherto.  They  were 
spread  over  the  highly  vascular  portion  of  tlie 
yolk-sac,  which  is  loosely  attached  to  the  sub- 
zonal  membrane.  A  close  e.^aminntinn  into 
their  structure  has  not  yet  been  made. 

>  8«c  Bachman,  rroc.  acid,  lut  Kli'nces  PlilUd.,  1844.  44. 
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4.  The  allantois  in  the  opossum  embryos 
was  found  iu  various  stage-s  of  growth,  but  in 
none  was  it  attached  to  the  subzonal  mem- 
brane. Ill  Professor  Wilder's  specimen  it  was 
highly  vascular,  and  appeared  to  show  a  dink- 
like  area  of  attachment  to  the  subioiuil  mem- 
brane. This  area  showed  no  traces  of  villi. 
The  subzonal  epithelium  consisted  of  flattened 
cells.  In  the  kangurot)  it  was  an  extremely 
small  vascular  sac. 

5.  Owing  to  an  accident,  one  horn  of  the 
uterus  in  which  the  embryos  were  preserved 
in  situ  was  destroyed,  so  that  no  satisfactory 
study  of  the  uterine  wall  could  be  ni.iile. 

The  presence  of  villi  over  that  portion  of  the 
subzonal  membrane  which  is  in  contact  with 
the  uterine  wall  renders  it  highly  probable  from 
analogy  that  minute  crypts  are  present  upon 
the  latter.  At  all  events,  we  now  have  data 
sufficient  to  establish  the  following  facts  :  that 
the  so-called  fahe  chorion  of  some  of  the  lower 
orders  of  placental  mammals,  formed  by  the 
spreading  of  the  yolk-sac  over  the  inner  sur- 
face of  the  subzonal  membrane,  in  the  marsu- 
pials functions  as  a  true  clwrion,  develo|)ing 
8ini[)le  villi,  by  which  the  maternal  and  foetal 
blood-vessels  establish  a  feeble  interchange  : 
in  other  words,  the  functions  of  the  allantois 
in  the  placental  mammals  are.  in  a  rudimentary 
w.iv,  performed  by  the  yolk-sac  iu  the  marsu- 
pials. Finally,  some  genera  of  the  marsupials 
probably  show  the  attachment  of  the  allantois 
to  the  subzonal  membrane,  which  is  the  first 
step  towards  the  establishment  of  an  allantoic 
placenta. 

These  facts  naturally  give  rise  to  a  number 
of  interesting  questions,  which  will  be  discussed 
ill  a  paper  to  be  published  in  the  Quarterly 
journal  of  microscopical  science  for  July. 

I  wish  to  express  my  indebtedness  to  Pro- 
fessors Wilder  and  Clmjjman,  without  whose 
aid  these  observations  would  have  been  very 
incomplete.  Hknkv  F.  Osiiorn. 

Morphtiloglrnt  laboraUiry, 
l>rJDc«ioii,  Majr  II,  1883. 


RAINFALL  AT  PANAMA. 

In  the  Compter  rendus  for  Feb.  2t5,  M.  dc  r.<>ssep* 
puhli'lie!!  soiiie  inlcrestiiig  observations  of  rainf.tll 
for  four  years  (IWTO-Si)  at  the  Tithnius  of  P^nitniit. 
Tlie  nccompanyiiig  table  givns  tln»se  otisyrvalimis,  lo- 
(jeltier  wllli  like  obscrvttlioiis  at  slatioiii)  along  the 
Piii'ifir  coast,  which  are  added  for  tlie  purpose  nf 
comparison. 

M.  de  LcKseps  remark-*  that  the  rainy  season  l.tsUi 
about  six  iiioiilbs,  from  May  to  Nnvember,  with  an  In- 
terruption at  tbe  end  of  .June  ami  beitiiiiiing  of  July. 
rie  o-ssigtis  as  a  cause  for  these  pi'culiiirille<  llie  .ul- 
vancc  of  the  (overhanging)  sheet  nf  rising  air  which 
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Tabls  of  iBinfall  at  Panama  and  other  stations. 
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accompanies  the  cun'e  of  niaximiim  daily  tempera- 
ture due  to  tlie  annual  osclllut>>ry  uinTeiiient  (if  llic 
Ihumml  eqiial'ir.  The  movHinent  of  this  curve  is 
cliwely  conuccti'il  with  llie  aiiiiiml  raiivi-uient  of  the 
suniurMS"  ilie  yedcrnphieal  equator.  The  sun  passes 
t)ie  zouilh  of  the  i^lliiiius  nt  iiiiil-day  twice  in  the  year. 
i>ii  April  i:J  and  Aug.  at).  The  flieet  covers  the  islh- 
miii  fri'in  the  bc!u;iuniiiK  nf  May  to  the  end  of  Juno, 
and  friiiii  the  end  of  July  to  the  hi-ulnning  of  Decem- 
ber. The»e  two  iiitervnls  oeeurtinj:  between  thi-  first 
of  May  and  the  (irsl  of  December  constitute  the  rainy 
sea.»'iu».  The  tir-it  is  generally  interrupted  l>y  tlie>liort 
•  summer  of  St.  John.'  During  the  remainder  of  the 
year  is  the  dry  «eajon.  At  this  lime  tlie  slieet  is  en- 
tirely to  the  aouth  of  the  istlmius.  while  during  the 
'summer  of  St.  John'  It  is  enliiely  to  tlie  north. 

On  the  north  clde  of  this  >heet  the  Irnile-winds  of 
the  norlliern  lieniisphere  prevail,  ulili'li.  at  Ihe  i^ith- 
mus,  have  in  general  a  direction  from  the  north-east. 
On  the  lioutli  sirle  the  tnuies  of  the  southern  hemis- 

fhere  prevail,  which  have  ii  direction  fnun  the  soiilh. 
n  the  interior  of  the  «heet.  at  tlie  earth's  surface, 
the  wind  is  feeble  and  uncertain.  This,  then,  for  the 
isthmus,  is  the  period  of  calms,  tlie  time  of  gentle 
breezes;  now  from  the  land,  now  from  the  sea,  ac- 
cording to  the  hour  of  the  day. 
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mass  of  vapor,  which  rises  up,  comes  to  the  higher  re- 
gions of  the  atmoKiihere  into  lower  and  lower  temper- 
atures, ami  is  eoniiensed;  pro<lucing,  tlius,  .<i  vault  of 
perpetual  cloud,  which  generally  surrounds  the  earth 
in  a  itarit  ring,  —  called.  I>y  the  F'reneh  .«ailors,  'poi 
au  iiiiir;'  by  the  Americans  and  Knglish,  'cloud 
ring,'  —  and  continually  precipitates  during  the  rainy 
season  the  showers  of  the  tropical  regions. 

The  waters  of  the  gulf-stream  whiidi  come  from  the 
equator  are  cbarsed  with  a  great  quantity  of  vapor; 
and  this  Is  con<len»ed  and  precipitated  by  the  Cor- 
diliems.  This  acc<uints  for  the  abundant  rains  of  the 
Atlantic  watershed.  This  cause  does  not  exist  on 
the  Pacific  watershed.  The  general  current  along  tlie 
coast  of  the  isthmus  is  just  the  reversi-  of  that  in  the 
sea  of  the  Antilles  On  llie  contrary,  the  tide  comes 
from  the  north;  and  in  consequence  lliefie  waters  are 
cooler,  anil  furnish  less  vapor  to  the  air  flowing  along 
the  surface.  This  explains  why  it  rains  more  at 
Colon  than  at  Panama,  and  why.  in  proportion  a.s  one 
removes  from  the  Atlantic  coast,  the  rain  diminishes. 
So  upon  the  island  of  Xaos,  .situated  in  tlie  Uay  of 
Panama;  and,  where  Ihe  canal  company  has  eslab- 
lislied  a  meteorological  station,  the  rain  gathered  is 
le.ss  than  at  Panama. 

The  existence  of  winter  and  sninmor  rains  in  belts 
approximately  parallel  to  the  equator  has  been  long 
recognized.  A  glance  at  the  table  above  will  show 
that  the  rains  all  alone  the  Pacific  coast  are  markedly 
periodic,  and  occur  later  in  tlie  year  as  we  go  north: 
and  the  heavier  rainfall  occurs  at  the  time  the  siui 
is  the  farthest  south  of  the  equator. 

H.  A.  Hazex. 


M.  de  Lcsscps  further  remarks,  that  one  can  see, 
that,  in  the  time  during  which  the  (overhanging ) 
sheet  of  ascending  air  is  over  the  isthmus,  the  season 
of  rain  prevail,  because  the  trade-winds,  blowing 
•loDg  the  ocean's  surface,  occumalate  in  this  sheet  a 


THE  COPPER-BEARING  SERIES  OP 
LAKE   SUPERIOR. 

It  may  not  be  unprofitable,  at  this  presumably  the 
closing  stage  of  the  present  discussion  of  the  Ke- 
weenawan  series,  to  state  summarily  the  main  grounds 
on  which  it4  pre-Potsdam  age  is  maintaineil.  It  Is 
obvious  that  such  a  statement  can  but  imperfectly 
indicate  the  nature  of  the  evidence  relied  upon;  for 
the  significant  data  are  derived  from  numerous  lo- 
calities, and  from  d-iverse  phenomena  which  cannot 
be  ade(|uatcly.  and  at  the  same  time  briefly,  described. 
The  formation  involves  an  area  of  upwanis  of  forty 
thousand  square  miles;  and  only  a  wide  survey  of  it,  a 
critical  elaboration  of  trustworthy  observations,  and  a 
judicial  trealment  of  the  evidence,  can  command  com- 
plete deference,  and  that  is  a  thing  of  the  future.   No 
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one  hns  seen  the  formntion  in  iu  entirety;  and  only 
one  investigator  Ims  approached  to  a  general  famil- 
iarity with  It  by  personal  study,  and  Ills  more  compre- 
hensive results  are  not  yet  before  tlie  piililic.  1  have 
even  iiesit.ited  on  this  account  to  offer  tliis  suiniuary, 
having  myself  vUited  only  seven  of  the  slgnlfinanl 
districts  outside  of  Wisconsin,  with  the  investiga- 
tions within  wliich  I  have,  of  course,  been  intimntoly 
familiar,  .is  also  with  the  results  of  Professor  Irving's 
more  extended  studies,  which  are  herein  souiewbat 
drawn  upon. 

Brevity  requires  tlic  omission  of  citations  and  au- 
thorities in  the  main. 

The  general  stnitigraphical  facts  which  are  not 
open  to  reasonable  question  are  these:  1.  Around 
the  edijes  of  the  great  depression  occupied  by  Lake 
Superior  lies  an  immense  scries  of  interleaved  igneous 
and  detritnl  l)eds,  dippins;  inward  toward  a  synclinal 
axis,  lying  mainly  beneath  the  lake,  but  sfreicliing 
landward  across  north-western  Wisconsin;  2.  Both 
within  and  without  this  ba«in  are  horizontal  series 
of  sandstones,  each  of  which  !•*  traceable  into  contact 
with  tile  dipping  srries  at  a  few  points,  and  Into 
approximate  junction  at  several  others.  The  hori- 
zontal sandstone  on  the  outside  contains  primordlul 
fossils,  and  has  long  been  known  as  Potsdam.  The 
horizontal  sandstones  within  the  trougli.  unfortu- 
nately, have  not  yet  yielded  fossils  of  any  positive 
character.  Some  of  these  are  so  situated  that  they 
miglit  be  supposed  to  t>e  portions  of  the  synclinal  fold, 
but  the  greater  part  are  not  so  placed  as  to  admit  of 
this  interpretation. 

Now,  those  who  advocate  the  distinctness  of  the 
Keweenaw  series  maintain  that  the  great  tilted  group 
of  iuterbedded  igneous  and  detrital  rocks  which  con- 
stitute the  copper-bearing  formation  belongs  to  an 
entirely  different  age  from  the  horizontal  sandstones 
without,  and  from  most,  but  not  all,  those  within. 
They  otTer,  among  other  considerations,  the  fallowing 
classes  of  evidence  in  support  of  their  view:  — 

1.  First  and  weakest,  lite  ijenprol  slrall'iriij^hUal 
relatione  nhovc  ImJicalKtl. — These  afford  at  least  a. 
presumption  of  distinctness.  This  admits  of  easy 
verbal  objection,  and  to  tho^c  personally  unfamiliar 
with  tlie  loul  ewicmble  of  the  jiroblem  and  its  data, 
and  with  tlie  methods  Nature  habitually  pursues  in 
distinction  from  those  she  might  be  imagined  to 
piu-sue,  c.in  have  but  little  force;  byt  experienced 
stratigrapliists  will  appreciate  the  fact,  that  groat  dif- 
ferences in  the  attitudes  of  closely  iJSRocialed  strata, 
especially  If  otherwise  ditferentiateil,  are  usually  indic- 
ative of  dlllerences  in  age,  and  that  definite  evidence 
of  unity  is  required  to  justify  the  somewiiat  violent 
dynamics  necessary  to  otherwise  explain  these  diverse 
attitudes.  This  is  especially  true  when  the  surround- 
ing region  is  altogptlier  devoid  of  cvideiiceof  disturb- 
ance during  the  supposed  period  of  disruption.  Not 
only  in  the  immediate  vicinity,  but  tlinuighoul  the 
interior,  there  is  an  absence  of  evidence  of  more  than 
the  gentlest  oscillations  in  the  recognized  primordial 
strata;  while  the  Keweenaw  series  suffered  a  depres- 
sion of  more  miles  than  it  would  seem  judicious  to 
estimate  here,  and  embraces  one  of  the  most  stu- 
pendous series  of  eruptions  known  to  early  geologi- 
cal history.  Upon  this  argument,  being  a  general 
one,  we  do  not  much  insist.  It  gains  force,  however, 
iu  connection  with  the  following  points,  and  gives 
especial  significance  to  the  next. 

2.  Diff'erenceii  ill  tlilclcness.  —  The  recognized  Pots- 
dam strata  in  the  adjacent  region  have  been  pene- 
trated at  numerous  points  by  artesian  wells,  and  are 
only  rarely  found  to  reach  a  tliousand  feet  in 
depth.     On  the  other  hand,  the  thickness  of  the  Ke- 


weenaw series  Is  so  enormous  as  to  have  led  to  a 
studied  watchfulness  for  possible  sources  of  error  of 
estimate.  Unless  faults  be  assumed  where  there  Is 
no  proof  of  them,  the  maximum  thicktiess  must  be 
upwards  of  forty  thousand  feet,  of  which  about  fif- 
teen thousand  feet  are  detrital.  Without  insisting 
in  a  controverted  matter,  that  this  estimate  may  not 
be  too  high,  owing  to  undiscovered  faults,  it  remains 
that  an  enormous  difference  is  absolutely  demon- 
strable. Now,  this  great  difference  means  something 
in  the  mere  mailer  of  accumulation,  but  gre.'vt  stre-ss 
is  not  laid  upon  this.  Plausible,  but  re.illy  inap- 
plicable, atiBwers  readily  suggest  themselves.  If, 
however,  it  is  insisted  that  the  igneous  eruptions 
furnished  exceptional  conditions  for  rapid  accumula- 
tion, it  will  be  freely  granted,  and  even  urged :  but  the 
great  ma«s  of  the  detrital  beds  were  formed  after  tlie 
eruptions  liad  ceased ;  and,  besides,  the  fossiliferous 
Potsdam  strata  lie  against  the  same  rocks  in  the  St. 
Croix  region,  and,  if  contemporaneous,  should  have 
been  likewise  favored  in  accumulation. 

But  whatever  this  Incongruity  of  thickness  signi- 
fies in  the  question  of  deposition.  It  is  at  least  impor- 
tant In  the  Interpretation  of  the  discordant  attitudes 
of  the  strata,  ami  the  adjudication  of  approximately 
observed,  but  not  actually  visible,  unconformities.  We 
hold  that  to  be  a  violent  structural  hypothesis  which 
assumes  thot  portions  of  the  same  un metamorphosed 
series  are  lilted  at  hl.^h  angles,  while,  within  a  dis- 
tance much  less  than  ilie  tliickne.«»  of  the  formation, 
other  portions  lie  undisturbed.  That  this  extraor- 
dinary phenomenon  should  he  several  times  repeateil, 
in  a  region  not  oilierwise  characterized  by  more  tlian 
broiid  open  folds,  seems  to  us  incrediblo. 

3.  Differ': ncen  in  eonntUuliim.  —  The  sandstones  of 
the  Keweenaw  series  arc  largely  composed  of  grains 
of  various  silicatv.i  derived  from  igneom  rocks:  while 
the  Potsdam,  within  .is  well  as  without  the  basin,  is 
mainly  ijnartZ'ine,  as  shown  by  the  investigations  of 
Irving  and  Sweet,  The  former  are  manifestly  derived, 
an  maintained  by  these  writers  in  common  witli  others 
on  iMith  sides  of  the  question,  immediately  from  the 
igneous  serie.i,  with  relatively  little  wear  or  assort- 
ment. The  latter  are  thought  to  have  had  wider 
sources,  and  to  have  been  subjected  to  more  erosion 
and  winnowing;  for  even  where  in  the  vicinity  of 
the  igneous  series  they  are  still  notably  (|uartzose. 

4.  Unconformilji.  —  While  every  unconformity  has 
a  slgnilicance,  only  those  are  urge{l  in  this  relatioii- 
slup  wlilch  seem  to  us  to  testify  directly  to  the  fact 
of  a  tilting  of  the  great  copper-bearing  bed'*  before 
the  I^otsdaui  sands  were  laid  down  upon  and  against 
their  upturned  edges.  The  cases  of  unconfonnily 
may  be  grouped  in  three  classes:  a,  those  actually 
observed;  6,  those  In  which  the  cont.nct,  though  ob- 
served, is  complicated  with  disruption;  and,  c,  those 
In  which  the  immediate  junctltui  Is  concealed,  and 
the   evidence   is   only  appr<:).\imale. 

u.  Of  the  first  class  are  those  of  the  St.  Croix  dis- 
trict, substantiated  by  the  Independent  observations 
of  Sweet  in  1875,  Strong  in  1876  and  1877,  Winchell 
at  one  or  more  dates  unknown  to  me,  and  myself 
in  1371),  1S7S),  and  ISSO.  There  are  also  here  several 
cases  of  approximately  visible  junctions  besiile  those 
actually  seen.  To  ns,  the  facts  —  which  manifestly 
cannot  be  properly  described  here,  but  which  are  In 
a  measure  set  forth  in  the  Wisconsin  publications  — 
teach  explicitly  that  the  copper-bearing  beds  were  not 
only  formed,  but  uplifted  and  extensively  worn  into 
hills  and  valleys,  before  the  Potsilam  sand."  were  laid 
down  against  and  upon  them.  Tlie  full  force  of  the 
evidence  presented  by  this  region  can  only  be  felt 
when  a  just  appreciation  of   the  facts  is  acquired. 


Iav  as,  1883.J 


SCIENCE. 


455 


and  juilici.illy  con^ideri'd  in  coimeclion  witU  the  great 
muss  of  slrntigraphical  evidence  with  whii'li  it  links 
itself,  and  of  which  it  fumi&hes  at  once  the  key  and 
clearest  nxponont. 

Frrini  tlii'*  decisive  locality,  tliere  stretches  away 
nortli-e.ixterly,  to  Keweenaw  I'nint,  a  l)elt  of  outcrops 
constantly  maintaining  the  typical  cliarucler.  hvdil!n\i, 
and  dti>  of  the  Keweenaw  series.  Mr.  Strong  mapped 
no  less  than  fifty-five  exposed  arco.^  within  tlie  coun- 
ty in  which  occur  the  unconformities  on  tlie  St. 
Croix  (Geol.  of  X'uc,  iii.:  Alias,  sheet  xix.);  and 
no  concealed  interval  of  ^n  much  ns  four  miles  oc- 
cnrs  along  the  helt  within  thirty  miles  of  the  deci- 
sive locality.  Throughout  the  whole  broad  belt  to 
Keweenaw  I'oint,  oceupying  several  thousand  snuare 
mile),  all  the  outcrops,  iiuint>ered  by  hundreds,  are 
of  the  Keweenawan  class,  and  there  are  none  of  any 
other  fciii'i.  This  we  conceive  to  be  decisive  evidence, 
notwithstanding  some  concealment  from  drift. 

6.  To  the  second  clu.>is  belong  the  unconformi- 
ties of  Douolns  County,  in  the  extreme  north-western 
corner  of  Wisconsin,  and  those  of  the  Keweenaw 
ran|;e  of  Michigan.  In  the  former  region,  in  a  dis- 
tance of  twenty-live  mihps,  there  are  four  e.xcelient 
sections  across  the  junction-line.  These  have  been 
described  in  detail,  and  illustrated  t)y  Sweet.  On 
the  one  side,  the  Keweenawan  Iteds  dip  from  3.")'^  to 
60°  southward,  terminating  northward  in  upturned, 
worn  edges.  Appro.tching  these  from  the  op]M>site 
direction  are  horizontal  beds,  which,  at  u  distance 
from  the  cont.ict,  are  simple  s-indstone-i,  but,  near 
the  junction,  become  conglomeritic  front  material 
manifestly  derived  from  the  copper-liearing  series. 
The  lieils  arc  locally  l)rokr>n  and  bent  upwards  near 
the  junction;  but  this,  in  our  judgment,  does  not 
vitiate  the  evidence  of  unconfonnily  at  the  time  of 
deposition.  Wc  maintain  that  these  sections  alTord 
strong  evidence  that  tlie  Keweenaw  rocks  were  up- 
turned liefore  the  llat-lying  beils  abutting  against 
them  were  fonned. 

Upon  the  discussion  of  the  controverted  contact- 
line  along  the  base  of  the  great  escarpment  of  Kewee- 
naw Point,  I  will  not  here  enter,  partly  l>ecau»e  it 
might  be  useless  without  elabonite  discussion,  and 
partly  because  I  could  scarcely  fail  to  trench  upon 
data  thai  belong  to  anothiT.  The  whole  region  in 
controversy  has  recently  been  re-exan>ined,  and 
(ketches  carefully  pr<.<pared,  intended  to  show  the 
exact  facts  exposed  to  observation,  stripped  of  the 
bias  of  interpretation.  Pending  their  appearance,  I 
need  only  call  attention  to  the  fault-line  long  since 
claimed  by  Foster  and  Whitney  toexist  litre,  —  avicw 
in  which  several  subsequent  studeiila  of  the  region 
iicquiesce,  among  tliem  Irving  and  myself,  with  quali- 
Qcalloiis.  Now,  while  the  existence  of  this  fault  may 
be  maintained  consistently  with  the  view  that  the 
Hat-lying  s.-ind»lones  on  the  e«»t  are  the  equivalents 
of  the  uppermost  beds  of  the  tilted  series  on  the  west, 
and  also  with  the  view  that  the  eastern  sandstones 
were  ileposiled  unconformubly  against  the  cliff 
formed  by  the  upturned  beds,  the  (nulling  in  this 
case  being  held  to  have  previously  taken  place,  it  is 
altogether  inconsistent  with  the  view  that  the  eastern 
Uidstones  pass  continuously  under  the  clitT. 

C.  Besides  the  above  regions,  which  present  more 
than  a  dozen  separate  localities  of  actual  or  approx- 
imate contiiot,  several  other  districts  afford  strong 
evidence  of  unconformity,  though  they  do  not  rise 
to  actual,  at  least  to  ocular,  demonstration.  The 
more  important  ar*  found  on  the  upper  St.  Croix 
River,  on  the  Snake  and  Kettle  Rivers  in  Minnesota, 
and  in  the  vicinity  i>f  l,«ke  Agogebic,  .Miehlgan. 
These  localities  present  horizonijtl   i|Uitrtzose  sand- 


stones, regarded  as  Potsdam,  lying  near  upturned  ig- 
neous and  detrital  silicate  rocks,  referred,  on  the 
basis  of  irrefragable  evidence,  to  the  Keweenawan 
series.  The  relations  of  these  are  so  close,  that  all 
recent  investigators  who  have  examined  them  re- 
gard them  ns  instances  of  unconformity  between 
(liverse  form.itions,  and  find  no  other  explanation 
consonant  with  the  general  geology  of  the  region.  It 
W.1S  my  purpose  to  present  the  more  significant  facts 
relating  to  these  little-known  districts,  upon  two  of 
which  I  have  made  unpublished  observations;  but 
space  forbids.  Let  it  be  ob<er\'ed,  however,  that  in 
all  cases  the  upturned  beds  are  distinctly  Keweena- 
wan in  type,  and  are  ri'ferred  to  that  series  on  strati- 
gruphical  evidence,  that,  apart  from  controversy, 
would  be  accepted  as  conclusive,  while  all  the  hori- 
zontal l)eds,  which  are  exhibited  at  eight  separate 
localities,  are  quartzose,  and  definitely  of  the  type 
referred  to  tlip  Potsdam.  We  hold  these  to  be  facts 
of  much  signiflcanci'  as  parts  of  the  chain  of  evidence. 
The  wide  range  of  territory  represented  by  these 
several  cases  of  unconformity  adds  to  their  iforee  as 
evidence  of  the  ilistinctness  of  the  formations. 

5.  TJie  inherent  consintency  of  the  view.  —  The 
harmony  of  the  foregoing  evidences,  drawn  from 
diverse  sources  and  from  widely  separated  localities, 
and  the  mutual  confirmation  they  lend  each  other, 
as  well  as  their  accordance  with  tiic  entire  phenomena 
of  the  region,  are  inherent  arguments  for  ihecoirect- 
ncss  of  the  whole. 

0.  TIte  dynamic  simplicity  of  the  view. — No  im- 
portant orographic  movements,  beyond  those  that 
must  be  independently  assumed  to  explain  the  at- 
titude of  the  Huronian  strata  of  the  region,  and  such 
faults  as  there  is  independent  evidence  of,  are  in- 
voked. On  the  other  hand,  an  extraordinary  amount 
of  local  faulting  and  dt.sturbance  seems  necessary  to 
the  alternative  hypotheses,  and  this  notwithstanding 
the  uninetamorpho<ied  condition  of  the  beds. 

7.  The  ilinKnvei-y  by  the  Uniled  .'itates  yeolnf/vits  of 
a  like  Hfriet  In  the  Grand  Cai'tun  qf  the  t.'olorada,  — 
This,  while  not  a  direct  argument,  h.-i8  an  Important 
collateral  hearing  on  the  i|uestion.  By  reference  to 
p.  183  of  No.  t!  of  this  journal,  it  will  be  seen  that  a 
series  n^markably  similar  to  the  Keweenawan  in  its 
essential  characters  occupies  the  same  general  posi- 
tion and  attitude,  lying  in  inclined,  unmetamorphosed 
beds,  unconiorniably  below  the  upper  Cambrian,  and 
also  resting  imconformably  upon  the  crystalline  ar- 
chaean  series.  The  ol)scrvations  of  Bell  show  a  some- 
what similar  group  bordering  Hudson's  Bay  ;  hut  too 
little  is  yet  known  of  it  to  indicate  its  true  horizon. 
The  ultimate  acceptance  of  the  Keweenawan  group 
as  the  representative  of  an  important  period  in 
geological  history,  will,  of  course,  largely  depend  on 
the  discovery  of  similar  formations  elsewhere,  or  the 
persistent  failure  to  otherwise  till  the  gap  between 
the  Cambrian  and  Huronian. 

T.  C.  Chamberli.n. 
Wnnhlngtoo,  D.C.,  Ma/  S,  1883. 


VAPORIZATION,   AND 
THEORY    OF    SOLIDS 


LIQUEFACTION, 
THE  KINETIC 
AND    LIQUIDS.^ 

This  paper  discussi-s  at  length  the  two  kinds  of 
vibratory  motion  which  the  molecule  of  a  solid  body 
may  have,  rotary  and  translatory.  It  Is  demonstrated 
that  the  mean  kinetic  energy  of  such  an  oscillatory 

*  Abdlract  of  A  pa[wr  prcncntoil  by  H.  T.  Kudy,  I*li.t>.. 
t'Dlvcralty  of  (TlnrlniinU,  tu  the  S«cUoo  of  pbyaica  und  cbrmU. 
try  of  Die  Ohio  iiiecb.  Intt.,  April  20. 
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motion  aj  is  possible  for  a  molecule  of  a  solid  reaches 
a  iiiaxinuim  value  which  can  only  ilecrea«e,  whether 
th<;ani|ililuileof  the  oscillation  be  increaxed  onlimlii- 
Wheil,  and  ihat  the  only  way  in  which  it  is  possible 
til  liicre:i-f  the  mean  kinelii"  enerpv  of  this  kind  of 
million  U  to  impart  siidiiieiit  adililiimal  energy  to 
chrtiigoHie  ninlion  iiilo  one  of  complete  rotallon.  Uy 
such  a  priicess,  greater  freedom  of  motion  is  ijlven  to 
the  miileciiles,  ami  a  large  amount  of  energy  Imcomes 
potential.  This  Is  reg.irded  as  explaining  the  phe- 
nomenon of  liqiipfoctiun. 

It  ii  shown  by  an  extended  mathematical  discus- 
sion of  the  cohesive  forces  iind  resistance  to  compres- 
sion, by  which  molecule*  hold  cacli  other  at  luenn 
fixed  liislances.  that  the  mean  kinetic  eneruv  of  the 
vibration  of  molecules  about  llieir  mean  |xi»itioiis  also 
has  u  maximum  value  which  can  only  l)e  increa<ed 
by  removing  them  to  Btich  mutual  distances  that  the 
jCobrsive  forcet  no  Ioniser  act.  In  this  process  a  large 
~  noiint  of  energy  nUo  becomes  potential.  This  is 
'teganled  as  iho  rationale  of  the  pbeuomenon  of 
vaporization. 

It  is  further  shown,  tliat,  on  this  theory,  It  might 
very  readily  occur  that  the  sjieclfie  heal  of  a  lii|uiJ 
should  at  first  decrease,  and  then  increa'se,  as  Rowland 
has  proved  is  the  case  with  water,  but  that  the  spe- 
cific heal  could  not  at  last  decrease. 

The  cau'^e  of  the  relatively  large  sfiecific  heat  of 
most  ll<|nids  is  treated.  Il  is  »hiiwn  that  the  disrri- 
huiiiiii  of  rotary  velocities  In  free  rotation,  such  as  the 
molecules  of  a  liijuid  are  supposed  on  this  theory  to 
have,  is  such  thai  the  atoms  of  .«ome  small  per  cent 
of  the  molecules  in  any  given  mass  must  he  torn 
•sunder.  What  per  cent  of  the  liqnlil  may  be  thus 
dis>ociuted  will  depend  up<m  the  temperature  ami 
constitution  of  tlie  liquid:  it  being  smaller  for  the 
simpler  liquids,  and  increasing  with  the  temperature. 
Electrolysis  i<  tin  evidence  of  this  action.  Such  dis- 
sociation sutllcicntly  nccounts  fur  the  generally  high 
specific  heats  of  lii|uids. 

There  Is  a  general  qualitative  acconlance  of  the 
theory  with  observed  specific  heats.  A  further  con- 
flrmatlur.  of  the  theory  is  found  in  the  dear  ex- 
planntlon  it  affords  of  the  existence  of  a  critical 
tempeniture,  above  which  n  vapor  is  uncondensable 
by  pre-i-ure  aloin';  for,  when  the  mean  kinetic  energy 
of  ull  the  molecules  of  a  liquid  acquires  a  value  greater 
than  the  maximum  possible  in  a  liquid  stale,  the 
liquid  is  not  only  vaiK>rized,  but  necessarily  becomes 
an  uucoudenssble  gas,  and  remains  so. 


GERMS  ASD  EflDEMICS.^ 
Aftkr  a  brief  historical  sketch  showing  the  Idea 
that  certain  diseases,  and  especially  niarsh-fever.s  and 
the  plague,  are  caused  by  the  entrance  of  minute  liv- 
ing organi>ms  into  the  body,  to  be  a  very  old  one,  but 
one  which,  until  witliin  a  few  years,  has  had  no  ex- 
perimental proof,  some  definitions  were  given  of  the 
terms  now  used  in  discussion  of  this  subject;  and  the 
word  '  microdeine,'  meaning  '  little  living  tiling,'  was 
proposed  as  a  gcnernl  designation  for  tlie  minute  liv- 
ing particles  fnund  in  almost  all  air  or  water.  The 
mlcrodenies  include  the  MieruphyUii,  or  minute  vege- 
table organisms,  and  the  J/icrozoa,  —  the  niicrozoraes, 
the  bacierlo,  microbia,  micrococci,  elc^  There  is  at 
present  no  evidence  that  any  microdemes  are  derived 
from  any  source  other  than  other  living  organisms, 
nor  that  the  special  microphytes  which  cause  the  vari- 
ous processes  known   as  fermentations  or  pulrefac- 

■  Abulnict  of  »  lecture  by  Dr.  J.  8.  Billimo!!,  irivon  tn  the 
BalarilMV  coune  «t  tbc  U.  H.  national  muMrunj,  Waablnffioo, 
Feb.  17, 


tions  ever  develop  into  the  higher  forms  of  fungi; 
although  this  is  still  an  unsettled  question,  and  there 
is  some  reason  to  think  that  some  of  the  higher  fungi 
may  act  as  fernient«. 

The  prevailing  opinion  at  present  is.  that  there  are 
many  different  kinds  of  microphytes,  each  having 
special  powers,  and  that  each  can  only  propagate  Us 
own  kind  witliin  a  certain  limited  time. 

Hut  it  is  also  probable,  that  by  changes  in  nutriment, 
tera[)crature,  etc.,  changes  In  their  liabiis  and  powers 
may  he.  prmluci^-d  through  natural  selection.  These 
changes  are  so  considerable  as  to  canse  them  to  ap- 
pear to  bo  new  species.  Tlie  germ  theory  is,  that  cer- 
titln  diseases  are  due  to  the  prest'uce  and  propagation 
in  the  system  of  minute  organisms  which  have  no 
part  in  its  natural  economy.  Tlie  word  'germ.'  how- 
ever, is  often  erroneously  applied  to  independent 
organisms  which  originate  outside  of  the  bmly  itself, 
such  as  the  particles  in  vaccine  lymph  which  are  not 
microphytes,  and  can  hardly  be  called  independent 
organi-ms. 

The  ditea'es  caused  by  large  and  comparatively 
well-knuwn  organisms  are  called  pantsitii-.  Such  are 
some  varieties  of  skin-diseasC;  as  ring-worm,  or  the 
so-called  live  spots,  the  fungus  foot  of  India,  and  the 
disease  of  the  ear  due  to  the  growth  of  a  |K'culiar  A.s- 
IjergilliiH.  A  new  disease  of  tliis  kind  is  the  so-called 
actinomycosis,  due  to  a  fungus  which  forms  tumors 
near  the  angle  of  the  jaw,  and  which  causes  death 
when  it  becomes  generalized. 

An  account  was  ihen  given  of  the  organisms  found 
in  splenic-fever,  relapsing-fever,  chicken-cholera,  lep- 
rosy, etc.,  and  the  method  of  I'asteur  for  the  so-called 
attenuation  of  virus  was  descrilied.  This  method 
appears  to  depend  largely  on  the  exposure  of  the 
bniods  of  micro-organisms  to  the  inllnence  of  oxygen; 
and  recently  MM.  Nocard  and  Mollereau  have  an- 
nounced that  the  same  can  be  elfected  much  more 
rapidly  by  the  use  of  oxygenated  water.  The  ques- 
tion n.*  to  whether  I'asteiir's  inoculation  with  artifi- 
cially modified  virus  will  alTord  |)erniiinent  piotecllon 
is  still  unsettled,  fur  sufficient  time  has  not  elapsed 
to  decide  il ;  but  there  is  reason  to  hope  that  It  will 
be  found  to  be  of  great  practical  benefit. 

The  effects  of  micioilemes  in  producing  pyaemia 
and  puerperal-fever  are  well  descrilied,  and  attributed 
to  a  poison  secreted  liy  them,  of  the  nature  of  the  »o- 
calliKl  ptomaine*,  ratlier  than  to  their  mere  mechani- 
cal presence.  This  knowledge  is  practically  applied 
In  what  is  called  antiseptic  surgery;  and  the  sur- 
geon now  undertakes,  without  hesitation,  operations 
which,  twenty  years  ago,  would  have  been  deemed 
quite  nnjnsliiiable:  for  he  knows,  that  by  insuring 
that  neither  through  the  air  nor  the  water,  the  sponges 
nor  the  instruments,  nor  in  any  other  way,  a  single  mi- 
crixleme  which  h.xs  not  had  its  powers  of  growth  and 
reproduction  totally  destroyed  sliall  gain  <idmis.sioii  to 
the  wound,  be  need  have  no  fear  of  blood-|Kiisoniug, 

As  regards  dlplitheria,  it  is  jirobable  that  it  is  due 
toacoinmi'ii  micro-orgiinism,  which,  under  circum- 
stances not  yet  understood,  becomes  virulent,  as  the 
micro-organisms  of  common  sweet-hay  infusion  may 
be  transformed  into  those  which  cause  malignant 
pustule. 

The  connection  of  consumption  with  a  microphyte 
Is  still  doubtful,  though  not  Improbable;  and  the 
same  may  be  said  with  regard  to  malaria. 

A  sketch  was  then  given  of  some  of  the  character- 
istic pheinimena  attending  the  great  epidemics.  For 
some,  the  germ  theory  appears  to  olTord  the  best 
explanation:  fur  otlierx,  such  as  inllnenxa  or  cerebro- 
spinal fever,  this  theory  is  quite  inadequate. 

Special  attention  was  calltHl  to  the  mauy  points  in 
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which  our  knonlpiige  of  these  subjects  is  still  fraumen- 
lai'V  nlitl  imperfect.  —  [xiitits  wliirh  »re  to  be  settled 
by  direct  exiKiriraent.    Such  experimental  re!»earches 
lire  of  the  highest  value:  and  it  is  tnucli  to  he  regret- 
ted, that  while  tlie  governments  of  EnKlaiid,  P' ranee, 
and  Oennany,  are  employing  Iheir  leadiiit:  scicnlific 
J  men  in  sucli  work,  Conftress  ha!<  ilelibenitely  stopped 
|V  Mio.'t  promising  series  of  invo'titfation  of  this  kind, 
TWid  ha»  resolved  to  confine  its  efforts  to  paying  billa 
after  an  epidemic  has  made  its  appearance. 


LETTERS    TO   THE  EDITOR. 


•»•  i^TTfnpomlfntn  ar*  rfquf^A  to  b*  tin  brif-^f  n»  ttonitbtf. 
Thf  wriier't  nniHe  U  In  alt  ca»et  reqairtd  at  pnxtf  <}/  gwd 
/ailh. 


TTse  of  the  moxa  in  Japan. 

As  1  rode  behind  the  nakol-tiacked  jinriksha  coo- 
lies, I  noticed  alone  each  side  of  tlie  spine,  from  the 
heail  to  the  hips,  while,  irregular  scars,  about  the  size 
of  a  diniH,  indicating,  a»  I  supposed,  some  skln-dis- 
ea«e,  10  wliich  they  are  very  fuhjcct  frnni  their  diet 
and  exposure  when  youne.  Thefe  were  the  marks 
left  by  the  mnxn,  a  household  remedy,  probal)ly  in- 
vented in  Japan,  —  a  painful  and  powerful  ai;ent,  well 
known  ill  modern  surgery.  It  is  made  of  the  pith  of 
a  reed  ( Art«'misia),  mixed  with  powdered  charcoal, 
in  a  conical  form.  This  is  isnitcd,  applied  to  the 
skin,  and  allowed  to  hum  slowly  until  extinguished. 
The  flesh  is  severely  burned,  wiih  the  resultinj;  scar 
alluded  to.  .\s  if  this  were  not  sufllcient  to  expel 
the  'wind*  and  vapors,'  which  they  and  the  Chine-^e 
believe  to  be  the  cause  of  all  diseases,  thi*  is  com- 
bined Willi  acupuncture,  the  needle  passing  lhrou!;h 
the  mu.xn  deeply  into  Ihe  tissues,  and  conveyiiifj;  the 
Ileal  to  tlie  supposed  sent  of  disease.  As  they  employ 
this  every  spring  as  a  preventive  mea<'Urc.  it  is  rare 
to  see  a  coolie  wilhoiit  these  scars.  The  accoucheur 
calls  it  to  his  aid,  and  i*  ilirecleil  to  burn  three  cones 
on  Ihe  little  tf>e  of  the  riylit  foot  to  accelerate  the 
operalion  of  nature.  Even  iiifaiils  are  thus  tortured. 
A  child  about  three  y<;»rs  old,  siitTering  fmin  a  wast- 
inj;  diarrh'ica,  who  bad  thus  been  uselessly  tonnented, 
was  brought  to  me;  the  many  wraps  having  been 
^moved,  a  simple  water  d^es^ing  ami  mild  opiate 
T»rought  the  little  creature  round  all  risiht  In  two 
'days.  Samuel  Knkelanh. 

The  least  bittern  iu  Newfoundland. 
While  on   a   recent   visit  to  Ncwfounilland,  I  ex- 
amined  a   mounted   specimen   of    the   le.i^t  bittern 
(.Vnlelta  exilis)  that  had  been  killed  in  a  fresh-water 
marsh  alxiut  a  mile  from  St.   .lohn's;  iu   the  early 
I  part  of  October,  1*?!'.     The  latitude  of  St.  John's  is 
|47°  XV  N.,  and  it  is  hardly  necessary  to  ,idd  that  this 
"•pedes  has  not  previously  been  recorded  from  so  far 
north.  C.  Hart  Mersiam,  H.U. 

Ia>cu<i  Grove,  Xew  York. 

Science  for  workiagmen. 
Tour  article  In  the  number  of  Sciexck  for  April 
20,  ii|Kin  this  topic,  was  timely  and  Bugge^tive.     'I'lie 
example  offered  by  ihe  Baltimore  and  Ohio  railroad 
is  indeed  worthy  of  imitation.     But  such  work,  how- 
ever novel  it  may  be  in  the  east,  has  been  done  to  a 
rater  or  leas  extent  in  this  state  for  «evcnil  years, 
nay  interest  your  ea.«tcrn  readers,  who  sometimes 
Ithink  that  we  wesleniers  must  always  wait  for  them 
|1d  such  malliTs,  to  know  of  a  few  attempts  here  to 
do  similar  work  for  the  working-cla«ses.    Three  years 
ago  the  officers  of  the  St.  Louis  and  San  Francisco 
railroad  tuaintained,  with  the  hearty  co-operation  of 
ila  friends,  a  course  of  lectures  iu  at  least  one  im- 


portant town  on  its  line  of  road,  for  the  special  bene- 
fit of  the  railroad  employees. 

Two  winters  ago  the  Crystal  plate-glass  company, 
whose  works,  situated  about  thirty  miles  from  this 
city,  bring  about  them  a  populaiion  of  nearly  lifl«eti 
hundred,  arranged  a  similar  course  of  in.-tructicni  lec- 
tures, which  were  atleiided  by  audiences  of  six  and 
eight  hundred  persons. 

The  president  of  the  St.  Joe  lead-mines  at  Bonne 
Terre,  about  sevehty-flve  niilea  .>oiith-west  of  St. 
Louis,  has  ju«t  begun  a  like  work,  and  intends  to 
provide  a  good  roiiise  of  practical  lectures,  or  talks 
upon  science,  literature,  and  travel,  for  the  coming 
winter. 

At  Bonne  Terre  and  at  Crystal  City,  reading-rooms 
and  libraries  have  l«!en  opened  for  all  who  chiiosc  to 
avail  themselves  of  such  opportunities;  and  at  the 
fornicr  place  a  public  reading  from  some  slaiidnrd 
author  is  given  every  Friday  eveninu.  The  results 
attending  such  elToris  to  help  working  men  and 
women  have  been  sufficient  to  encourage  these  and 
other  cor)ioralious  to  go  on  to  slill  better  things. 
The  knowledge  conveyed,  and  impulse  given  to 
thought  and  study,  are  only  a  part  of  the  good  ihrne. 
A  better  relation  between  employers  and  employed 
is  sure  to  come  from  the  goiKl  feeling  which  prompts 
such  action,  and  the  grateful  appreciation  with  which 
it  is  received, 

Washington  univer-ity  is  in  this  matter  willing  to 
take  the  (uisition  assumed  by  Johns  Hopkins  univer- 
sity in  Baltimore,  and  has  some  half  a  dozen  or  so 
among  lis  busy  profes*iT*  who  are  always  n'ady  to 
resixmd  heartily  to  sucli  call>  for  help.  This  institu- 
tion has.  ill  fact,  been  tlie  main  di'pendence  of  the 
corporations  above  mentioned  in  their  efforts  to  do 
simielhliig  to  entertain  anil  instruct  their  people. 

We  have  accomplished  but  little  here  yet,  but  it 
may  not  be  amiss  to  put  ourselves  on  rcconl  as  having 
l>egun.  It  helps  us,  always,  to  know  what  others 
are  trying  to  do.  M.  S.  Snow. 

Wuntitnifton  unlvvrntty.  Bt.  I.ouls,  Mny  2. 

Robins,  sparrows,  and  earth-virorms. 

\n  amusing  bit  of  impertinence  on  the  part  of 
the  immigrant  house-sparrow  Is  seen  in  his  habit 
of  stealing  earth-worms  from  our  great  lunibering, 
native  American  robin.  As  everybody  knows,  the 
robin  is  not  a  little  skilful  in  e.xiractiiig  earlh-wonus 
from  their  burrows  in  land  covered  with  sliort  grass, 
as  in  pastures,  lawns,  and  yards.  The  bird  quickly 
delects  the  worm's  he;id.  as  ihe  crc.iture  lies  resting 
near  the  mouth  of  its  burrow,  and  seizes  it  insiantly 
by  a  sudden  blow  with  the  beak.  The  head  of  the 
worm  once  firmly  grasped,  the  robin  straddles  his 
legs  apart,  braces  himself  (Irmly,  and  cradually  lifts 
his  head  to  tlie  uttermost,  anil  thus  slowly,  by  what 
Is  manifestly  a  powerful  and  a  fatiguing  cITort, 
drags  out  tlie  resisting  worm.  Having  succeeded 
in  an  important  enlerprise,  the  blrtl  very  naturally 
pauses  for  a  m<mient  to  take  breath;  and  at  this 
critical  instant  of  time  a  sparrow  steps  forward,  out 
of  a  squad  of  these  birds  which  have  been  watch- 
ing the  robin's  proceedings,  quietly  takes  the  worm 
from  the  robin's  mouth,  and  incontinently  flies 
away  with  it,  leaving  the  original  possessor  In  blank 
amazement.  The  transaction  is  well  worth  seeing 
for  its  own  sake,  and  needs  but  to  be  looked  for.  In 
order  to  be  seen  frequently  in  and  about  our  cities; 
and  it  suggests  a  question  which  may,  perhaps, 
be  profitably  studied  by  the  comin<r  generation  of 
naturalists.  Indeed,  the  fact  itself  is  worth  pulling 
upon  record  as  a  sort  of  bench-mark  to  serve  as  a 
point  of  comparison  (or  observers  iu  future  years. 
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'I'he  fact  being  as  stated,  llie  queslion  is,  What  is  the 
tribe  of  robios  going  to  do  about  It?  It  Is  idle  to 
suppose  that  the  whole  race  of  robins  will  continue 
for  long  to  '  get  left '  in  this  way,  or  that  the)-  will 
accept  the  «parrow's  system  of  pillage  a»  a  tinsllly, 
to  be  submitted  to  a!<  a  part  of  .tht^  fundamental  plan 
of  life  In  this  bftjt  possible  of  worlds;  and  it  will  be 
of  interest  for  future  observers  to  notice  in  just  what 
manner  the  coutllcting  Interests  of  the  two  birds 
sliall,  in  the  fulness  of  time,  have  been  composed. 
At  least  four  lines  of  conduct  would  seem  to  be  opcu 
to  the  robin :  he  might  thwacic  the  offending  spar- 
row at  the  moment  of  his  wrong-doing,  or,  Indeed, 
all  sp.irrow^,  both  as  a  preliminary  to  the  hunting  of 
worms  and  on  ail  convenient  occasions,  though  these 
operations  would  doubtless  be  somewhat  laborious; 
possibly  he  might  learn  to  swallow  the  wonn  in- 
tlanter,  or  perhaps  even  to  fly  away  with  it  (|utolcly 
enough  to  elude  pursuit;  or  he  may,  in  despair, 
wholly  give  up  the  pulling  of  worms.  .So  far  as 
my  own  observation  goes,  though  it  must  be  said 
that  it  has  been  connned  to  no  great  number  of 
Individual  robins,  it  would  seem  sis  if  no  inlcling  of 
either  of  these  plans  has  yet  occurred  to  the  suSer- 
iug  bird.     In   so   far  as   I   have   myself  seen,  each 

E articular   robin,  when   thus   defrauded,   lool(s   and 
ehaves   as  if   he  did  not   clearly  conipreliend  what 
had   become  of   his  worm;  and  he  speedily  goes  in 
search  of  another,  as  if,  on  reflection,  ho  had  con- 
cluded  that   he   must   have   himself  swallowed   the 
first.     Meanwhile,  a   number   of   the   sparrows  who 
had  flown  off  in  cti.isc  of  the  first  robber  witli  intent 
to  share  his  booty  have   returned,  ami  arc  hanging 
around  the  robin  in  readiness  for  his  second  stroke. 
The  probabilities  tliut  the  robins  will  eventually  And 
out  some   way  of  circumventing  the  thieving  spar- 
rows seem  stronger  when  we  reflect  that  It  Is  prob- 
ably only  a  very  short  time,  comparatively  sfHiaklng, 
since  the  robins  began  to  pull  earth-worms,  anyway, 
and  consider  bow  iborouglily  well  they  now  do  this 
■work.    To  all  appearance*,  a  parcel  of  scattered  robins 
hopping  about  in  a  pasture  are  attending  to  any  thing 
but   business.     It   is   hard   to  believe,  nt  tirst  sjght, 
that   the  birds  are  seriously  searching  for  food;  for 
each  one  of  them  is  continually  stopping  ami  stand- 
ing still   In   an   opparently  aimless   way,   as   if  dis- 
tracted.    In   point  of  fact,  the  bird,  wjicn  quiet,  is 
intently  watching  for  earth-worms  in  their  burrows; 
and  it  is  more  than  probable  that  he  is  not  helped  at 
this   stage   of   proceedings  by  a  group   of   sparrows 
liauglng  expectant  about  him.    When  the  wonn,  or 
the  place  where  the  worm  is,  is  perceived,  the  move- 
ments of  the  robin  are  sufficiently  direct  and  forcible, 
as  has  just  been  staled.     Inasmuch  as  there  is  good 
reason    to  believe  that  earth-worms  were  not  to  be 
found  at  all  in  this  New-England  country  before  Its 
settlement,  and   that,  even    if  they   did   exist,  they 
were  rare,  it  would  seem  that  the  robins  must  have 
learned  the  trick  of  capturing  them  within  the  last 
two  hundred  or  two  hundred  and  lifly  years.     Even 
if   it  be  supposed  that  the  earlier  robins   may  have 
practised  somewhat   analogous  movements  with  re- 
gard to  certain  kinds  of  insects  or  their  larvae,  it  will 
still   be  reasonable  to  suppose  that  the  llrst  lesson, 
how  to  detect  and  pull  the  worm,  must  have  been  in- 
trinsically liarder  tlian  the  one  now  before  the  robins 
of  the  period  ;  viz.,  how  to  keep  and  hold  the  wonn  in 
spite  of  ll>e  pygmy  sparrow.  K.  II.  Storek. 

Intelligenoe  of  the  crow. 

In  SciKN'CK,  No.  13,  is  a  letter  with  this  title,  which 
I  read  with  much  interest,  for  the  story  is  a  very 
pretty  one,  aud  it  is  too  bad  to  disturb  It ;  yet  I  can 


but  think  the  writer  mistaken  in  the  bird,  for  he 
says,  ■  It  seems  that  we  had  been  strolling  loo  near 
their  nests  In  the  walls.'  Now,  it  is  well  known 
that  crows  do  tiot  build  In  walls  or  cliffs;  and  none 
of  the  crows  which  I  have  ever  kept  In  confinement 
ever  used  their  claws  with  which  to  carry  either  food 
or  other  materials.  1  kept  a  raven  for  several  years, 
which  had  Us  liberty,  but  alw.Tvs  came  for  food  when 
called.  I  never  saw  it  carry  food  or  any  thing  else  in 
its  daws.  I  have  known  it  to  carry  off  its  own 
nitions,  rob  both  dog  and  cat  of  theirs,  making  at 
leant  three  pieces,  all  of  which  it  carried  .iway  in  its 
beak  at  once,  never  in  its  claws.  During  the  sum- 
mer of  ISSL*  I  was  living  near  high  wooded  cliffs, 
on  one  of  which  this  raven  built  a  perfect  nest.  It 
seems  to  me  your  correspondent  must  be  mistaken. 
DMroliomor,  Miu>».  Jo.S.    M.    Wade. 

Bun's  radiatioii  and  geologic  climate. 
In  saying  that  the  hy))othesis  of  a  diminution 
of  solar  radiation  througli  the  di»sipation  of  sulur 
energy  would  be  admitted  t>y  'most  students,'  I  did 
not  intend  to  Include  myself,  for  I  .iin  really  a  dissen- 
ter. In  my  judgment,  the  weight  of  the  cumulative 
geologic  evidence  for  the  great  age  of  the  earth  is  not 
counteqmised  by  the  arguments  thus  far  adduced 
from  the  physical  si<le  of  the  <nieslion.  I  therefore 
welcome  Mr.  Warring's  note  (Sciknce,  No.  H)  in 
that  It  helps  to  show  that  the  physical  conditions  in- 
volved in  the  discussion  are  not  so  simple  as  some 
have  assumed  Ihem  to  he.  Perhaps  we  may  go  a  step 
farther,  and  say.  that  even  if  it  is  demonstrated  that 
solar  energy  is  being  dissipated,  and  if  it  is  demon- 
strated that  in  consenuence  of  iliis  dissipation  the 
temperature  of  the  sun  is  either  falling  or  rising,  the 
relative  intensity  of  solar  radiation  still  remains  an 
tmsolved  problem.  The  rate  of  radiation  is  a  func- 
tion of  other  conditions  besides  temperaturt!,  and 
notably  of  the  nature  of  the  outer  envelope  of  the  sun. 
It  is  quite  conceivable  tliat  clmnges  in  the  envelope, 
belonging  to  the  chemical  history  of  the  sun,  might 
materially  modify  any  law  of  variation  liaseil  upon  a 
theory  of  progressive  dissipation  of  energy.  This  sug- 
gestion is,  of  course,  without  ex|)eriMiental  basis:  but 
in  this  respect  it  does  not  staiui  alone.  Our  labora- 
tories fall  so  far  short  of  realizing  solar  conditions, 
that  solar  physics  and  solar  chemistry  cannot  l>e  con- 
ceived without  the  aid  of  the  imagination. 

G.  K.GlLBEBT. 

Marking  geodetic  Btations. 

Of  the  many  hundred  Coast-survey  stations  that 
have  been  marked  at  different  dates  within  the 
limits  of  tlie  stale  of  New  York,  only  a  very  small 
percent.'vKe  have  now,  or  ever  have  had,  surface- 
marks  of  any  description,  and  but  few  of  the  under- 
ground marks  can  be  recovered  without  re-measurtng 
angles  of  the  triangulation. 

The  manner  of  marking  stations  is  apparently  left 
to  the  judgment  of  the  ('oast-survey  assistants.  The 
writer  of  the  manual  "On  the  fleld-work  of  triangu- 
lation,' issued  by  the  Coast-survey,  neglected  to 
place  surface-marks  at  several  of  the  primary  trian- 
gulation points  occupied  by  himself  ha  the  vicinity 
of  Albany. 

A  substantial  surface-mark  has  been  placed  at 
every  geodetic  station  of  the  New  York  state  survey; 
and  although  some  have  been  mutilated,  so  far  as 
is  known,  none  liave  been  removed.  The  number  of 
granite  surface-marks  that  have  been  placed  by  the 
survey  is  at  preseut  three  hundred  and  twenty-nine. 

UOKACE   AnDIIEWS,    JuU., 

Albany,  May  12,  ism.  Aui»tant  N.  Y.  lUate  surpej/. 
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THE    SryTHESlS    OF   MINERALS    AND 
ROCKS. 

Syntkise  dt»  mineraux  el  des  rochet ;  avee  uneplanche 
en  photnchromle.  Pur  F.  Fouquc  et  A.  Miehtl- 
Le'cy.     Paris,  Masson,  1882.      123  p.     8°. 

TiiK  gr»'at  vnliie  of  synlhcRis  in  iiny  clepart- 
ment  of  scientilic  inquiry  is  iini1oiibto<l ;  but 
the  ilillicultics  conuecti'd  with  it  lire  in  most 
canes  so  di^t'ouraging,  and  Iho  vesulls  obtained 
so  nnsatisfactory,  that  an  ndditionnl  interest 
attaches  to  es[x'riments  so  brilliantly  snccess- 
ful  as  tliose  recently  performed  in  I'aris  by 
Messrs.  Fou(iii6  and  Levy  in  the  artificial  re- 
production of  volcanic  rocks.  It  is  to  tlie 
French  that  we  owe  almost  every  thing  that  has 
thus  far  been  accomplished  in  synthetical  min- 
eralogy ;  and  we  can  but  hail  with  delight  the 
achievements  of  these  two  gentlemen,  who 
have  added  new  lustre  to  the  French  name  by 
carr\ing  the  synthesis  one  step  further.  They 
have  produced  in  the  hilwralory,  not  only  a 
large  number  of  the  rock-making  minerals,  but 
have  proilticeil  them  in  their  natural  associa- 
tions, as  they  go  to  make  up  integral  parts  of 
the  earth's  surface. 

The  book  before  us  is  to  a  great  extent  a 
compilation,  giving  a  bibliography,  and  a  short 
ri-»u.mi;  of  the  processes  by  which  mineral 
species  have  thus  far  been  artificially  obtained. 
Valuable  as  this  is  for  reference,  it  is  in  the 
first  eighty  pages  of  the  work  that  its  principal 
interest  lies.  Here  we  are  presented  with  a 
systematic  account  of  the  autliors'  own  ex- 
periments, which  it  has  heretofore  been  very 
difflcull  to  obtain  from  the  numerous  short 
nrtieles  scattered  llirotigli  various  periodicals 
which  have  appeared  during  the  past  four  years. 

The  first  chapter  is  a  general  introduction, 
containing,  first,  the  five  conditions  which  an 
artificial  jiroduct  must  fulfil  in  order  to  be  a 
successful  synthesis.  Then  are  noted  several 
circumstances,  which,  during  late  years,  have 
been  especially  conducive  to  syuthctical  in- 
vestigations in  the  department  of  mineralogy 
and  geology,  and  the  great  Iwuefit  which  Ihesf 
sciences  have  derived  from  such  investigations. 
A  classification  of  the  various  methods  made 
use  of  in  the  artificial  reproduction  of  minerals 
follows ;  and  the  chapter  closes  with  an  ar- 
rangement of  the  crystalline  constituents  of 
the  earth's  crust,  for  purposes  in  hand,  in  four 
categories,  as  follows  :  — 

1°.  Vokanic  (basic)  rocka ;  i.e.,  plagioclasc 
rocks,  and  those  free  trow  felspar. 

2^.  Acidic  rocka;  i.e.,  those  containing 
quartz  or  orthoclase  (granite,  rhyolite,  etc.). 

a".  The  crystalline  achista  (gneiss,  nno&- 
schist,  etc.) . 


4°.  Mineral  veina. 

The  minerals  of  the  first  of  these  catego- 
ries, and  their  natural  associations,  have  nearly 
all  been  reproduced  b^-  simple  fusion  ;  those 
of  the  last,  by  volatilization  or  solution. 
Those  of  the  remaining  two  categories  have 
not  yet  been  artificially  reproduced  with  entire 
success. 

The  second  chapter  is  devoted  to  the  account 
of  the  authors'  own  experiments,  and  a  dis- 
cussion of  their  results.  This  is  preceded  bj- 
a  brief  history  of  what  had  been  before  accom- 
plished in  this  line.  Attemi)ts  to  reproduce 
mineral  associations  by  meaus  of  superheated 
water  luad  yielded  nothing  satisfactory,  and 
even  the  method  of  pure  igneous  fusiou,  so 
often  tried,  had  only  produced  results  that 
causcfl  the  most  eminent  geologists,  in  most 
recent  years,  to  declare  that  Nature  must  em- 
pU)y  far  dilTerent  means  in  the  formation  of  her 
lavas  than  stands  at  the  c-ommand  of  the  labo- 
ratory. 

The  apparatus  with  which  the  syntheses 
were  i)erformcd  was  very  simple.  The  sub- 
stances to  be  fused  were  placed  in  platinum 
crucibles,  incased  in  coverings  of  fireclay. 
These  were  heated  by  a  I)last  of  ortlinary 
illuminating-gas  in  a  Leclerc  and  Forquignou 
furnace.  Four  grades  of  temperature  were 
nuide  use  of,  designated  by  their  numbers  as 
follows :  — 

No.  1.  Melting-point  of  platinum.  .Suf- 
ficient to  retluce  anorthite,  leucitc,  and  olivine 
to  a  vitreous  mass. 

No.  2.  Melting-point  of  steel,  also  of  all 
the  felspars  except  anorthite,  and  of  the  bi- 
silicates. 

No.  3.  Between  the  melting-points  of  steel 
and  copper.  Pyroxene  and  uepheline  fuse 
readily. 

No.  4.  Where  copjKjr  ftjses  with  difflculty. 

The  as.sociations  of  various  rock-making 
minerals  were  readily  obtained  by  the  employ- 
ment of  the  principle,  already  well  known  to 
Hall,  that  the  fusing -jHiint  of  a  cryatiillized  aili- 
cote  ia  in  general  higher  than  thut  of  the  aame 
chemical  compound  in  an  amnrphona  atute.  If, 
therefore,  a  melted  silicate  glass  be  hi"ld  for  a 
time  at  a  temperature  between  the  fusing-point 
of  some  mineral  whose  constituents  it  con- 
tain, and  its  glass,  crystals  of  this  mineral  will 
form  in  the  molten  mass  ;  now,  if  the  temper- 
ature be  lowered  sufficiently,  the  next  less 
easily  fusible  mineral  may  be  obtainetl ;  and  so 
on.  It  is  then  the  rule  that  the  minernla  cr-ya- 
talllze  out  of  the  magma  in  the  inverai'  order  of 
their  fuaibility.  This  rule  is  abundantly  veri- 
tlcd  for  the  class  of  rocks  capable  of  sj'iitliesis 
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by  fusion,  both  bj-  the  study  of  nnturul  nml 
artiticiiil  products,  with  a  few  apparent  excep- 
tions, which  receive  a  special  explanation. 

1{\  a  judicious-  combinntion  of  »ubstnnc€.s 
and  tcnipcralures,  the  authors  succeeded  in 
obtaining  eleven  distinct  mineral  associations, 
almost  e.Nactly  reproducing,  even  in  tiie  mi- 
nucst  details  of  structure,  as  many  natural  rock 
types. 

These  arc  as  follows :  1°.  Augite  (olltjoctaae) 
ande»ile,  2°.  Augite  (lahvador)  andentte,  3'. 
Augite  (anorthilH)  (Dtdesite  (all  produced  by 
single  fusion  at  temperature  No.  3)  ;  time  three 
days.  4°.  Basalt.  Two  successive  stages  of 
fusion  were  necessary  to  protluce  this  rock. 
Temperature  No.  2  pro<luced  in  forty-eight 
hours  nuirrerous  crystals  of  olivine  embedded 
iu  a  glas:,y  matrix,  which  was  altered  into  a 
crystjilline  moss  of  labrailorilo  anil  augilc 
microlitlis  liy  l>eing  again  sulijectcd  for  an  ctpial 
length  of  lime  to  teniperatui-c  No.  4.  b'.  Ne- 
phelinite  was  pro<luccd  in  forty-eight  hours  at 
teuii)cratui'c  No.  4.  0°.  Lfucitite  was  obtftined 
alter  three  days'  fusion  at  temperature  No.  2. 
7°.  Leiicilitephrite  produced  by  double  fusion 
exactly  like  basalt.  H".  Lhenolitv.  'J".  Mete- 
orites free  from  felspar,  and  10°.  Fehpatit to 
meteorites,  though  quite  successful  so  far 
as  the  mineral  associations  were  concerned, 
showed  certain  variations  from  the  natural 
pro<iuct8  in  their  structure.  No  synthesis  was 
perhaps  so  interesting  as  that  of  1 1'''.  Diabase, 
with  the  so-called  '  ophitic '  structure.  This 
structure  consists,  .as  is  well  known,  of  irregu- 
lar masses  of  pyroxeue  filling  the  spaces  be- 
tween the  lath-sbaj)ed  crystals  of  plagiocl.ise. 
It  was  found  to  be  iniposniMe  to  reproduce 
this  structure  with  oligcjclase  or  laliradorite, 
on  account  of  their  comparatively  low  fiising- 
poiut.  By  meaus  of  a  double  fusion  with  an- 
orlhite,  it  was,  however,  successfully  accom- 
plislied. 

Scarcely  less  interesting  than  these  positive 
results  are  the  conclusions  deriveil  from  the 
authors'  negative  experiments.  It  was  found 
impossible  to  obtain  the  acid  rocks,  i.e..  those 
containing  either  quartz,  all)ite,  orthoclase, 
muscovite,  biotite,  or  amphibolc,  by  purely 
igneous  fusion.  These  minerals  eitlier  pro- 
duced an  amorphous  mass,  or  passed  into  other 
combinations  giving  rise  to  6|)ecies  alreaily 
obtained  ;  e.g.,  hornblende,  when  melted, 
crystallized  as  pyroxene.  Thus  the  very  im- 
portant conclusion  is  reached,  that  the  acid 
rocks  owe  their  origin  to  some  other  agency 
than  simple  fusion. 

Under  the  head  of  the  synthesis  of  minerals, 
the  authors'  experiments  in  fusing  mixtures 


of  felspars  are  worthj-  of  special  notice  ns 
being  directly  opposeil  to  the  now  generally 
ac<«plcd  theory  of  Tschertnak,  that  the  trielinic 
felspars  form  an  isoniorphous  series.  Foucju^ 
anrl  L<5vy  found  it  impossible  to  obtain  crystals 
of  intermediate  inembcrs,  ,ts  only  well-defined 
microliths  of  either  oligoclase,  laliradorite.  or 
anorthite.  appeared,  >arying  in  liicir  relative 
proportions  with  the  mixtures  fused.  Also  of 
especial  interest  are  their  artili<'ial  prfKluclion 
of  felspars  with  lead,  l>ariuni.  and  stroutian 
as  bases. 

THE  GEOLOGY  OP  NATAL. 

Nnlal.  DfpnrlmetU  nj'mine».  Report  u/mn  Ihe  coal- 
Jields  of  Kiip  Hirer,  Weenitn,  Umruli,  and  Victoria 
Countiti,  Inijtihtr  irilli  lnltulnle.il  ulalemenl  of  retnltii 
obtained  from  a  tfrita  of  trials  of  colonial  coiit  iififtn 
Ihe  Natal  yorirrnmriil  roiliraii.1.  Uy  V.  W.  NnilTH. 
London,  Uarrixon,  pr.,  18»1.  1,60 p.,  (40)  pi., 
etc.     1°. 

This  reix)rt  contains  two  maps,  showing  the 
distribution  of  the  coal-fields  of  the  colony  of 
Natal,  and  a  description  of  72  sections  tx:ciir- 
I'ing  in  them,  70  of  which  are  illustrattMl  by  dia- 
grams. There  arc  also  two  horizontal  sections 
given, — one  from  Buffalo  River  to  the  l)ra- 
kensberg  Mountains,  .'uul  the  other  from  Buf- 
falo River  to  Klands  Laagte. 

Mr.  North  estimates  the  actual  area  of  the 
Natal  coal-field,  where  he  has  found  workable 
coal-seams  at  the  surface,  at  about  1,100  a 
miles,  situatwl  entirely  in  Klip  River  county. 
To  this  he  .idds  250  D  miles  for  the  region 
between  the  Ingagani  River  and  the  Dnikens- 
berg  Mountains,  which  he  considers  the  coal 
measures  underlie.  The  workal)le  seams  vary 
from  4  to  10  feel  in  thickness,  an<l  are  of  sev- 
eral qualities.  Assuming  an  average  thickness 
of  4  feet,  and  allowing  a  deduction  of  .'lO  per 
cent  for  faults,  worthless  coal,  and  barren 
ground,  he  estimates  the  whole  at  2,073,000,- 
000  tons,  divided  into,  — 

Ton*. 

Antliriicite.  similar  to  Gladstone  .    .     .     .MS.^OO.OOa 

Scmi-bitmiiirioiis.  giiiiilar  to  Wulmesley,      518,4u0,000 

Biluniinoua,  similar  In  Dundee  coal- 
fields and  Lenox  sections    ....      518,400,000 

Frec-bunihig  bituminous  coal  of  the 
gamo  cliairaoler  as  No.  44  Crown 
lands  and  Leooxton,   Newcastle     .     518,400,000 

Total 2,U7S,(J0O,00O 

Mr.  North  considers  these  coals  superior  in 
quality  to  those  of  Cape  Colony.  A  numljcr 
of  analyses  of  them  have  been  made  by  Dr. 
Frankland  and  Dr.  Ualin.  There  are  also 
many  beds  of  iron  ore:  the  one  from  Prestwick 
is  an  intimate  mixture  of  magnetic  iron  ore  and 
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brown  iron  ore,  and  neldcd  on  analysis  (53.51 
per  cunt  of  inclallie  iron. 

Accompanying  llio  reix)rt  is  a  "  Horizontal 
leologieal  seclion  on  tlie  main  road  IVoai  Dur- 
ban to  Vim  Recnun's  pass,  by  Dr.  P.  C.  .Sntb- 
'erlund."  This,  in  so  far  as  it  oovers  the  same 
ground,  differs  considerably  t'rom  tlint  pnb- 
lishcd  by  C.  L.  Gricsbacli  in"  1H7I .  The  Table 
MotinUiiu  sanilstone,  referred  by  Griesbacb 
to  thp  carboniferous,  is  by  SullierJand  consid- 
ered Silurian.  The  mesozoic  eruptive  rocks 
irc  joined  togetlier  under  the  name  of  basaltic, 
ttd  are  apparently  represented  as  dikes,  and 
not  as  interatralified  flows  of  inelapiiyr,  amyg- 
daloid, and  aphaultic  diorite,  as  by  Gries- 
bacb. 

Mr.  North  gives  the  following  geological 
order  of  succession  in  the  rocks  of  Nal^l :  — 

1.  Basaltic  trap  rocks,  often  penetrating  be- 
tween stratiticd  rocks  or  shales  of  the  coal- 
measures,  and  forming  horizontal  beds. 

2.  Trirtssic  horizontal  coal-measures,  con- 
taining coal-seams  correlating  with  the  Storm- 
berg  coal-field  of  C'aite  Colony. 

3.  Pietermaritzburg  shales,  piohably  corre- 
8|iunding  with  the  uppi-r  Karroo  beds  of  Cape 
Colony. 

4.  Conglomerate  or  bowlder  clays,  in  all 
probability-  the  Dwyka  conglomerate  of  Cape 
Colony. 

5.  .Sandstones,  horizontid  and  massi\-e,  of 
the  Innnda  location.  Table  Mountains,  and 
Bothas  Hill,  etc.,  probably  of  Silurian  age. 

6.  Primary  rocks,  — granite,  gneiss,  marble, 
etc. 

Mr.  North  seems  to  have  overlooked  the 
cretaceous  series,  fi-ora  the  lower  greensand  np 
to  the  white  chalk  described  by  C.  L.  Gries- 
bacii  in  south-eastern  Natal  ;  and  no  evidence 
is  given  for  assigning  the  Table  Mountain  sand- 
stone to  the  Silurian  instead  of  the  carbonif- 
erous:  in  fact,  no  notice  whatever  is  taken  of 
Mr.  (iriesbach's  able  work  on  the  geologj*  of 
Natal. 

At  the  Insiswa  Mountains,  in  the  Amaponda 
territory,  the  line  of  demarcation  between  a 
vast  eruption  of  igneous  rock  and  the  triassic 
contains  various  ores  of  copjjer  containing 
traces  of  gold.  Mr.  Griesbach  al><o  mentions 
the  occurrence  of  co|(per  ores  along  the  line 
of  the  eruption  of  mclaphyrs.  We  have  here, 
in  another  foi'tion  of  the  world,  another  in- 
stance of  the  occurrence  of  cupriferous  traps 
in  the  trias. 

The  bowlder  cla3'  consists  of  a  bluish  gray 
base,  so  fine  that  its  constituents  are  not  re- 
solvable except  under  high  magnifying  power, 
and  then  no  crystals  are  disclosed.     It  appears 


to  be  a  very  fine  indurated  mud,  containing 
bowlders,  pebbles,  angular  fragments,  and 
grains  of  a  great  variety  of  rocks  varying  in 
size  from  masses  weighing  over  •'>  tons  to 
pieces  smaller  than  a  pea.  In  mechanical  com- 
position it  greatly  resembles  the  great  .Scan- 
dinavian drift.  It  stretches  for  hundreds  of 
mites,  and  has  lieen  found  1,200  feet  thick. 
Some  of  the  larger  angular  bowlders  seem  to 
have  been  brought  from  a  distance  of  at  least 
70  miles.  It  seems  ditBeult  to  account  for  snch 
a  formation  otherwise  than  by  glacial  action  at 
the  close  of  the  dyassic  period. 


THE  BIBLIOGRAPIiy  OF  ANGLING. 

BMinlheca  piscatoria.  A  caialngne  of  lKM>k-s  on 
antjling,  the  Jisheriea,  and  Ji:ih-culiure,  Willi  hihlio- 
graphiral  noles  and  an  appendix  of  eilalionn  touch- 
ing  nn  angling  and  fithinij  from  old  English  authors.' 
By  T.  VVEsTwoon  and  T.  Satchkll.  London, 
.Sulchell,  1883.     397  p.     8°. 

The  possibilities  of  the  future  in  the  forma- 
tion of  libraries  on  special  subjects,  at  present 
rates  and  ratio  of  increase  in  book-making, 
are  brought  forward  in  a  striking  manner  by 
examination  of  a  list  like  that  before  us.  Here 
is  a  work  devoted  to  angling,  fisheries,  and  fish- 
culture,  in  which  2,1-18  distinct  publications 
are  registered  under  3,158  entries,  inclusive  of 
new  editions  and  reprints.  Angling  occupies 
21.'),  fisheries  83,  and  fish-culture  23  pages. 
Roughly  estimate*!,  nearly  ten  per  cent  of  the 
publications,  including  reprints,  etc.,  have  a\>- 
peare<l  since  1870.  Fish-culture  alone  claims 
an  incre.isc  of  nearly  one-third  in  the  same  time. 
It  is  hardly  to  be  expected  that  a  work  of  this 
character  should  be  entirely  exhaustive  or 
complete.  The  authors  deserve  great  credit 
for  the  nearness  of  their  appro.\iniation  to 
completeness,  for  the  amount  and  quality  of 
information  given,  and  for  general  accuracy. 

An  example  «r  two  will  indicate  respects  in 
which  the  book  may  be  improved  in  future 
editions. 

"  Oenner  (Conrad).  Aqvatilivm  animantivm 
nomina  Gcrmanica  et  Anglica,  serie  lite- 
rarum  digesta,  authore  Conrado  Gcsnero. 
[1.5.S0?]  8°.  Appended  to  an  edition 
•  P.  Ovidii  Nasonis  Halieulicon,  etc' 
Tigvri  apud  Gesneros  fratres,  pp.  vi-f- 
280,  and  extending  from  page  12  to 
280.  .  ." 
This  should  read,  — 
Geaiicr  (Conrad).  Ue  piscibvs  et  aqvatilibvs 
omnibvs  libelli  III.  Noui.  Avthore 
CoskadoGesskbo  Medico  et  philosophise 
naturalis  interprete  in  Schola  Tigurina. 
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I.  Scholia   et   emeiKhitiones  in   Iliilicuticon 
P.  Ouiilii  Nsisonis.     [pp.  1-11.] 
[Second  title.]     P.  Oviilii  Nnsonis  H.i- 
lievticon  liber. 
II.  Aqvntilivra  Atiini.antiuin  Enutneralio  iuxtu 
Pliniuni,  einendula  et  explicata  serie 
liteniniin.      [pp.  12-i)'2.] 
[Kunning  titles.]     Cat.slogvs  Aqvatili- 
_  vm,  anil  Uivisio  Aqvatilivru. 

III.  Konndeni  NonicnclatorGormanicus  loiige 
copiosissimus.  Et  alia  quaedara  ad 
Pisoiimi  iiistoriilin  pertinentia.     [pp. 

'.t;i--jKO.] 

[Running  title.]  Tciitsche  nnmen  der 
Fische  vnd  Wnssorthicren. 
Tigvri  apud  Andream  Gesuerum  F. 
[Date  of  Prefaces  1556.] 
•In  consequence  of  the  foregoing,  after 
OvifJiii.i  JVaao  (I'Jihlius),  •' Ilniieuficon :  hoc 
•est,  de  pi»(-il)us  lihcUus,  mute  qiinni  ante  iiac 
emcndatior  ct  scholiis  ilhistrattis  .  .  T  per 
Conraduin  Gcsnerum.  Tiguri  apud  Gosueros 
fratrea  [1530?]  8°"  should  give  place  to  the 


following :  Part  I.  of  Gcsner's  De  piscibvs 
et  Aqvatilibvs.  "Scholia  et  einendatloiies  in 
Halieuticon  P.  Ovidii  Nasonis."  "  P.  Dvidii 
Nasonis  Halieuticon  liber."  pp.  I-ll.  Tigvri 
apud  Andream  Gesnerum  F.  [i^.iG.] 

The  date  for  tlie  first  Frankfort  wlilion  of 
Aldrovandi  is  1(523  instead  of  1021) ;  and 
Gronow  g^vcs  that  of  the  second  as  1(140 
instead  of  1(545.  That  given  bv  the  latter  as 
Venice,  1(51^,  is  otnitted.  Three  editions  of 
Aeliun  (155(5,  1(51 1,  and  1(510),  given  by  some 
authorities,  do  not  appear.  Future  revision  of 
the  work  will  probably  introduce  the  uauies  of 
such  works  as  those  of  Schomburgk's  Fishes 
of  British  Ctuiana  (1852).  and  Spix  and 
Agassi/,'  Fishes  of  Brazil  ( 1  H2'J) ,  both  of  which 
give  iuforination  on  angling.  The  latter  fig- 
ures on  plates  A  to  G  the  various  methods  of 
capture  in  use  among  the  natives. 

Our  authors  have  given  us  a  work  of  grent 
importance  to  all  interested  in  the  subjects  of 
which  it  treats. 


WEEKLY  SUMMARY   OF  THE  PROGRESS   OF  SCIENCE. 


ASTRONOMY. 

Mass  of  a  planet  from  observation  of  Irwo 

satellites. — M.  .Slruvo  recommeiuls  moasurcmiMit 
of  llie  po.silive  aiii;li.'  and  (lislatice  of  a  'atclllle  from 
another  wuellite,  and  not  from  the  primar>'  planet. 
A  series  of  Buch  moiusurenipnts  on  satcllile<i  of  Ju- 
piter lias  liiHMi  bepun  at  Pulkova.  The  observations 
occupy  one-third  the  tinic,  and  arc  considered  two  or 
throe  times  as  accurate  as  tho3«  by  direct  reference 
to  the  centre  of  tlic  planet.  They  are  free,  more- 
over, from  the  unknown  constant  errori  inseparal)le 
from  the  Litter,  — an  ailvantage  which  Prof.  A.  Hall, 
in  this  pii|)er,  considers  cheaply  purchased  at  the 
price  of  greater  difBculties  in  computation.  He 
shows,  that,  while  the  solution  of  six  normal  equa- 
tions requires  seventy-seven  auxiliary  qiiantitic'',  that 
of  twelve  (the  elements  of  botli  orbits  hein;;  involved 
by  the  new  method)  requires  four  hundred  and  forty- 
two,  and  therefore  nearly  six  times  the  labor.  But 
these  twelve  equations  give  the  period  and  me.an  dis- 
tance of  each  satellite,  and  lience  two  values  of  the 
planet's  mass.  Mr.  VV.  B.  Taylor  objected  to  such 
special  designations  as  '  peri-Satumian,'  '  apo-Jovi- 
an,'  for  the  apsides  of  satellites'  orbits  wlieii  general 
names  were  needed.  He  suggested  'pcri-apsts'  and 
'  apo-apfis.'  —  (PhU.  toe,  Waali.,  math.  •ec(.  ;  meeting 
April  atl.)  [919 

Periodicity  of  auroras.  —  Professor  Sophus 
Tromholt  has  discussed  the  observations  of  auroras 
made  by  Prof.  S.  Kleinfchmldt  at  Gotlhaab.  in 
Greeidand,  from  18«.i  to  18)>0,  together  with  other 
observations  in  northern  latitudes,  and  finds  that 
for  polar  regions  the  maximum  of  auroras  cor- 
responds witli  the  minimum  sun-spot  period,  the 
reverse  of  what  has  been  noted  in  temperate  zones. 
The  yearlv  maximum  is  at  the  winter  solstice,  while, 
In  lower  i^itudes,  maxima  occur  at  the  equinoxes. 


Weyprecht  has  shown  that  the  yearly  maximum  is 
due  to  an  oscillation  of  the  auroral  zone  toward 
the  south  at  the  equinoxes,  and  toward  the  north  at 
the  solstices.  The  same  explanation  is  given  of  the 
eleven-year  period,  corresponding  with  the  sun-spot 
period.  Prof.  Lemstrom's  pniduction  of  an  arli- 
licial  aurora  is  mentioned.  —  {Obaere.,  April,  188.1.) 

M.    MCN-.  1920 

Report  of  w^ork  of  the  Royal  observatory. 
Cape  of  Oood  Hope. —  In  the  report  for  I8.»*2,  Dr. 
Gill  states  that  the  oliser\'ations  for  the  dldeionce 
of  longitude  between  the  observatory  and  Aden  are 
completed.  The  greijt  comet  was  observed  on  every 
clear  night  from  Sept.  7.  and  photographs  were  ol>- 
taincd  on  six  nights.  The  helioraeter  measures  for 
the  parallax  of  certain  southern  stars  are  nearly 
concludeil.  \\\  connection  with  observations  in  the 
northern  hemisphere,  VMorla  and  Sappho  have 
been  ol)served  for  determining  the  solar  parallax 
by  Ualle's  method.  Time  of  contact  at  the  transit  of 
Venus  was  noted  by  six  observers,  and  heliometer 
raeasu res  were  made  during  the  transit. — (Munihly 
not.,  March,  1883.)    m.  mcn.  [921 

MATHEMATICS. 

Infinitesimals.  —  Mr.  M.  H.  Doolitlle  looks  on 
iuniiitcslmals,  differentials,  and  zero  as  having  the 
same  dcaotation,  but  different  connotations.  Lie 
proposes,  in  cases  where  the  value  of  a  functioa 
becomes  indeterminate,  to  call  that  value  which  is 
contiuuous  with  those  for  preceding  and  sneceeiliug 
values  of  the  variable  the  serial  value.  Tlie  differ- 
ential coefficent,  in  this  view,  Is  the  serial  \-alue  ol 
the  ratio  of  two  increments  when  those  Increments 
become  zero, —  {Phit.  *oc.  Wtuh.,  math,  uret.:  ineet- 
iny  May  0.)  [922 
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PHYSICS. 

Elcotrloitj. 

On  seoondary  batteries.  —  Professor  liarkvr 
cive«  a  brief  history  of  seconilnry  bntrcries  from  Ihe 
uiscovery  of  eletlrolvtlo  polurizatiou  by  (lautherot, 
in  1801,  to  tlie  Invention  of  tlie  Faiire  cpII,  to(;eth<.<r 
witli  the  results  of  his  own  ex|M'rituenl»  upon  cells  of 
this  latest  form. 

In  cliiirRlng  lils  series  of  thirty-four  cells  by  means 
of  a  Orammv  machine,  he  usetl,  in  order  to  prevent 
di'tcharEe  by  a  current  backward  through  the  nia- 
cliine  when  the  electro-motive  force  of  the  latter  fell, 
;v  '  cut-out,'  in  which  an  electro-magnet,  through 
which  the  current  flows,  forces  the  end  of  a  metal 
bar  against  a  spring,  pressing  it  down,  and  thus  keep- 
ing the  circuit  closed  while  the  current  flows  in  the 
desired  direction.  When  the  current  begins  to  fail, 
the  reaction  of  the  spring  opens  the  circuit. 

Using  this  cut-out.  I'rof.  Barker  found   that  the 

condary  battery  could  be  employed  with  great  ad- 
intage  in  steadying  the  current  furni-xhed  to  a 
Eseries  of  Edison  lamp»n)y  a  Gramme  machine  driven 
by  a  gas-engine.  For  this  purpose  he  connected  the 
Gramme  and  the  battery  as  if  for  charging,  the  cut- 
out being  in  the  circuit,  and  connected,  also,  the 
poles  of  the  battery  with  the  lamps.  Tlie  electro- 
motive force  of  the  macbine  was  made  very  nearly 
e<|ual  Jo  tliat  of  the  battery,  so  that,  just  after  each 
esplosiun  in  the  gsis-engine,  the  machine  prevailins 
sent  a  current  through  the  lamps,  and  also  a  small 
current  through  the  battery,  slightly  charging  it; 
but,  before  the  next  explosion  occurred,  the  electro- 
motive force  of  the  machine  had  fallen  to  such  a 
point  that  the  battery  now  sent  a  current  to  the 
lamps.  It  is  slated,  that,  although  the  engine  gave 
only  one  explosion  in  four  stn^kes,  the  pulsations  in 
the  light  entirely  disappeared  when  the  above  arrange- 
ment was  adopte<l. 

Prof.  Itarkcr  states  that  his  experiments  entirely 
confirm  those  of  Glailstonc  and  Tribe  as  to  the  forma- 
tion of  lend  sulphate  when  a  secondary  cell  remains 
in  open  circuit.  In  several  cases  the  acid  of  the  cells 
disappeared  entirely  in  this  way,  and  lead  sulphate 
formed  the  entire  coating  on  both  plates.  On  at- 
tempting to  re-charge  sucli  a  cell,  the  resistance  was 
Bund  to  Ik!  very  high,  and  torrents  of  gas  were 
solved  from  both  plates.     After  a  time  the  resist- 

ce  fell  to  its  normal  value,  and  the  waste  of  gases 
cease<),  though  not  till  a  considerable  quantity  of 
energy  had  been  lost. 

It  appears,  moreover,  that  in  the  cells  employed, 
although  they  were  intended  to  be  all  of  like  dlmen- 
"ons  anil  construction,  there  was  great  (iifference  of 
lloring-cap.icity  and  i>f  rp*i<lance.  After  an  hour's 
Use  on  the  lamp-circuit,  different  cells  gave  on  a  tan- 
gentgalvanometer  deflections  varying  from  .H7°  to  0°. 
When  tlie  discharge  was  continued  for  a  long  time, 
so  as  nearly  to  exhaust  the  battery,  it  was  found  that 
many  of  the  cells  were  reversed,  so  as  to  be  now 
opposing  the  action  of  the  others.  *'  In  place  of  con- 
tinuing uniform  as  a  single  cell,  the  electro-motive 
force  of  a  series  of  cells  l>egin8  to  fall  when  about 
half  the  charge  which  It  ought  to  be  capable  of  yield- 
ing has  been  drawn  from  it.  In  the  Planti5  ceil  the 
local  action  is  far  less  than  in  the  Faure,  the  lead 
peroxide  in  the  former  being  very  mucli  harder,  so 
that  not  a  trace  of  the  sulphate  wiis  found  in  such  a 
cell  after  six  months  of  freiiuent  use.  Prof.  Barker 
appears,  therefore,  to  consider  the  Plantu  cell  more 
promising  than  the  Faure,  in  spite  of  the  much 
greater  time  roqulrcii  to  form  it.  —  ( Proc.  .i'lmer. 
UMtoc. ;  Montrvttt  metUiifi,  1882. )    k.  h.  ii.  [923 


OHEMI8TRT. 
(&#H/nl/,  /)A^4U-'i/,  and  Inorffitnlc.) 

Ammonio-argentic  iodide.  —  By  digesting  ar- 
gentic Iodide  nilh  a  solution  of  ammonia,  A.  Lougi 
obtained  the  compoimd  NH,AgI.  —  (Oaz.  chim.  Ual., 
1688.  «J.)    f.  F.  M.  [924 

Bleaohing-po^der  and  analogous  bodies, — 
The  consiilinimi  of  this  substance  is  iiguin  reviewed 
by  Lunge  and  Naef.  In  IS8'J  Kraut  objected  to  the 
formula,  CI  —  Ca  —  O  —  CI,  first  projiosed  by  UtIIIng 
for  the  dry  salt,  and  apparently  conlirnied,  in  1880, 
by  Lunge  and  Schaeppi.  Kraut's  objections  were 
twofold.  In  the  first  place,  he  asserted  ih.il  all 
the  chlorine  In  blcachlng-powder  wits  ex(>ellcd  by  a 
mixture  of  carbonic  dioxide  and  hypochlorous  acbl, 
and,  secondly,  that  bleaching-powder  was  analogous 
to  the  lithium  salt  (LiCI  +  LiOCI).  In  answering 
the  first  objection.  Lunge  and  Naef  affinn  that  Kraut 
must  have  starte'd  with  a  basic  calcic  chloride,  which, 
with  hypochlorous  acid,  gave,  first,  bleaching-powder, 
from  wliich  carbonic  dioxide  set  free  tlie  clilorine, — 

Cii^l'y  -  111  >C'l  '  II jO  •  CnJ^j',,,  .  -  C«5j[ ,,  +  CO,  =  ChCOj  +  Jfl. 

They  further  assert  that  CaCl,  may  be  decomposed  by 
hyiMichlorous  acid  (CaCI,  +  CljO  =  CaOCl,  +  CI,). 
Concerning  the  second  {wjint  urged  by  Kraut,  Lunge 
and  Naef  find  that  eighty-eight  per  cent  of  lithic 
hydrate  is  converted  into  the  basic  chloride,  while, 
according  to  Kr.iut,  fifty  per  cent  only  should  enter 
into  the  reaction,  if  it  is  analogous  to  bleaching- 
powder.  Chlorine  is  not  climiuated  from  the  lithium 
salt  by  carbonic  dioxide  at  ordinary  temperatures. 
At  higher  temperatures  the  chlorate  is  fonned,  and 
oxygen  evolved.  The  strontium  salt  corresponding 
to  lileacliinp-powdcr,  when  treated  with  carbonic 
dioxide,  behaves  in  a  manner  strictly  analogous  to 
the  calcium  salt.  The  authors  regard  these  facts  as 
Bofficient  to  establish  the  formula.  CI  —  Ca  —  O  —  01. 
—  IBerichte  deut»ch.  chem.  aenellHch.,  xvl.  •'*4. 1   c.  F.  M. 

[925 

Action  of  certain  vegetable  acids  upon  lead 
and  tin.  —  Mr.  F.  P.  Hall  tried  the  action  of  acetic, 
tartaric,  and  citric  acids  upon  lead,  tin,  alloys  of  these 
metals,  and  UfKjn  cans  that  had  been  used  to  pre8er\'e 
fruit.  In  a  solution  of  approximately  the  same 
strength  as  common  vinegar,  the.se  acids  exerted  a 
much  greater  corrosive  action  upon  tin  than  upon 
lead,  whether  acting  upon  the  metals  separately  or  in 
the  form  of  alloys.  Both  metals  were  dissolved  free- 
ly, especially  from  the  cans.  The  lead  probably  came 
from  the  solder,  since  it  w.is  not  detected  in  the  tin 
of  which  the  cans  were  made.  In  the  composition  of 
tin  foils,  every  variation  was  found  between  samples 
that  were  free  from  lead  and  those  which  contained 
a  very  high  percentage  of  this  metal.  — {Amer.  ehnn. 
jouni.,  iv.  4-10.)    c.  F.  M.  [926 

(Anali/Ural.) 

Direct  estimation  of  clilorine  in  presence  of 
bromine  or  iodine,  and  of  bromine  in  presence 
of  iodine.  —  According  to  the  observations  nf  G. 
Vortnianii,  metallic  chlorides  are  not  affected  when 
iwili'd  with  the  peroxide  of  lead  or  of  manganese  and 
dilute  acetic  acid,  and  only  with  difficulty  by  the  con- 
centrated acid.  Bromi<le8  are  decomposed, by  plum- 
bic, but  not  by  manganic  jieroxide,  while  iodides  are 
readily  decomposed  by  either.  To  determine  chlorine 
in  presence  of  bromine,  the  latter  may  be  expelled 
by  evaporating  the  solution  to  ilryness  with  plumbic 
peroxide  and  dilute  acetic  acid.  Iodine  m.-iy  be  ex- 
pelled from  a  mixture  of  a  chloride  and  an  iodide  by 
either  plumbic  or  manganic  peroxide  and  acetic  acid. 
Manganic  peroxide   is  also  used  to  decompose  an 


46-1 


SCIENCE, 


[Vol.  I.,  No. 


imildc  in  presence  of  .1  bromide.  In  a  mixture  of  llie 
ttirt'f  li.iloici  salts,  botli  bromine  anil  iudine  may  be 
rom.ivfil  liy  pUinil)ic  fienixiile;  or  first  llie  iodine  by 
maiig-anic  peroxide,  niid  then  the  hroniino  by  pluml)ic 
peroxiile.  Thfso  melliods  fail  lo^ive  apcurale  results 
when  the  relative  pereenl.iae  of  cbliirine  U  small. — 
imUunoid/er.  kaiii.  tikail.  H'ien,  Ixxxvi.  2-14.)    a  F.  M. 

[927 
AORIOUL.TURB. 

By-products  from  rice.  —  Tbe  eliief  by-])rod- 
neta  of  llie  prep.irnlion  of  rice  for  market  are 
'douse,'  or  bran,  '  rice-(lour,'  and  'polish.'  The 
bmn  coMsi->l8  of  the  hull,  or  pericurp.  witli  a  i)ortion 
of  the  outer  proieitie-bearini;  Inyer  of  Ilie  true  seed 
adheririj;  t.i  it.  Tlie  rice-Hour  i-  produced  by  pound- 
ing the  grain,  freed  frotn  the  hull,  in  wooden  mortars, 
to  cuuiplele  the  removal  of  the  tenia  and  proteine- 
bearlni;  layer  of  the  seed.  It  con>i8ts  of  the  latter 
mixed  Willi  more  or  le?i  of  tlie  starchy  interior  por- 
tion of  the  seed.  The  rice  then  pa»ses  under  stiff 
brushes,  wliicli  remove  the  last  traces  of  the  outer 
layer,  and  more  or  less  st.ireh.  The  refuse  from  this 
proci'S*  Is  tlie  rice  pi^lisli.  Analyses  of  these  niate- 
rlals  imlicnte  that  lliey  are  valuable  feeding-sluflfs,  and 
show  them  to  be  decidedly  rich  in  faluud  protelne. — 
(Sep.  N.  C.  vxp.  Klal.,  Itt^J,  S7.)     li.  P.  A.  (928 

Analyses  of  cotton-seed.  —  The  following  analy- 
ses of  the  hulls  and  kernels  of  cotton-seed  were  made 
at  the  North  Carolina  agricultural  experiment-sta- 
tion. 


KcmcU. 

HulU. 

Waltr 

«I7 
4«3 
2I).25 

19.62 
M66 

9.16 

Aah 

i'2R 

Prniclni'  (iV  «  6.») 

Oru.le  Itbre 

3.1V 
47.12 

Fsl 

The  whole  seed  consists  of  about  equal  parts  of 
kernels  and  liulls.  The  ash  of  both  hulls  and  ker- 
nels is  very  rich  in  potiLsli  and  phosphoric  acid. — 
(Rep.  N.  C.  ex/),  iilnl.,  18-12,  117.)     ii.  i-.  a.  [929 

OEOLOOT. 

Lithology. 

The  Rastenberg  granite.  —  This  rock,  microscop- 
Ic.nlly  »tudied  by  Koller,  is  a  porphyrilic  granite  com- 
posed of  f|uartz,  orthoelasc,  plaalociase.  blolite,  and 
iiornblciide.  These  form  a  medium  ci-jstalline  ma-ss 
In  wliich  large  orthoclitse  cryslal-<  are  emiiedded. 
Diliexnhedral  quart!!,  which  is  usually  present  in  such 
rock.s,  wa->  abient  from  this.  The  orthoclase  was 
found  lo  belong  to  the  microperthite  variety.  While 
the  large  crystals  were  ortliocl.ise,  the  smaller  ones 
were  mostly  plagioclase,  lying  between  oligo<'lase  and 
albite,  or,  according  lo  Tsclierraak's  tlieory.  between 
Ab..An  .-viid  .\b,Anj.  The  absorption  and  pleochro- 
isin  of  the  hornblende  were  not  stron;;.  The  colors 
were,  for  a,  light  yellowish-brown;  t.  clear  grass- 
green;  b,  dark  brownish-yellow;  while  a<c<b. — 
( J///1.  }ietriKi.  iiiitlli.,  v.  '21.").)     M.  E.  w.  [930 

The  rocks  of  the  Wechsels.  —  In  a  paper  relat- 
ing 111  the  lilhology  of  the  Wecliselgebirge,  by  Iliihm, 
tlie  rock-i  are  classified  as,  1°.  Micaceous  rocks,  divid- 
ed into  alblto-gneiss,  granulilic-albite-gneiss.  miro- 
schist,  epidotic-mica-sctiist,  and  <|uarlzile;  '2°.  Chlo- 
rilic  rocks,  into  clilorite-gneiss  and  chlorite-schisl; 
ii".  Ilornhlendic  rocks,  into  diorite-scbist  and  liorn- 
blende-epidote-achist.  Descriptions  of  the  micro- 
scopic characters  are  given.     Rutileand  tltanite  were 


found  In  the  rocks,  while  an  observed  indistinct 
strialion  of  the  quartz  was  said  lo  be  cau<ed  by 
fluid  or  glass  Inclusions.  —  (Afin,  jietrog.  miUh.,  v. 
ll>7.)    M.  K.  w.  [931 

Rhyolite  from  Yellowstone  Park.  —  f 'hemical 
an;\ly^esof  Hvn  specimens  nf  rliynlite  have  been  made 
by  hit.  W.  Ueotn  wiUi  the  following  results:  — 


Hp.gr. 

8IO,.       1  ^ 
Ff,0,. 

VmO.    UgO. 

1 

N»,0. 

'  (IfKl-  ' 

K-O.  '  Uon)     Tutitl. 
1  "'"•  , 

X.M 

77.00 
TTJO 

IS.40 
U.ti 

I.lt  1    I.I9 

0.40    tnot. 

8.4S 
9.10 

s.n      O.TQ     lOO.W 
4.6S       \M     IMM 

Since  but  little  ferric  oxide  was  obtained,  it  was  esti- 
mated with  the  alumlnia.  The  rock  in  tlie  first 
analysis  is  staled  to  he  a  porphyrilic  obsidian,  and. 
In  the  second,  a  quartz  trachyte.  These  names  and 
the  analyses  indicate  that  the  rocks  are  rhyolites.  — 
{Amtr.  joum.  »c„  zxv.  lUd.)    M.  e.  w.  [932 

Keteorltes. 

The  Atacama  (Bolivia)  meteorite.  —  This  sup- 
posed meteorite  has  been  regarded  as  a  pallasite  or 
syssideritc  (Science,  p.  41),  according  as  the  classiS- 
cation  of  G.  Hose  or  Daubr^e  is  followed,  closely 
allied  to  the  Siberian  form  found  by  rallas.  Dr.  S. 
Meunier  dis.sents  from  this  opinion,  although  hold- 
ing that  lioth  arc  specimens  of  concretionary  veins 
(Science,  p.  18),  — a  view  for  which  the  present  writer 
is  unable  to  see  any  basis.  A  chemical  and  minera- 
logical  examinatiiin  showed,  according  lo  Meunier, 
that  the  non-metallic  part  bad  the  following  composi- 
tion:— 

Pyroiono 9.00 

Sebralbsralle 4.U0 

Chromlui 1.20 

Anortblle u  10 

Pyrrhotlte UM 

Olivine a.i.ao 

1U0.(W 
—  {Cnmptes  renilun,  xcv.  1384.)    li.  b.  w.  (933 

The  MocB  meteorite.  —  Professor  .V.  Koch  lias 
continued  his  pajxra  on  tlie  fall  of  meteoric  stones  in 
the  vicinity  of  Mocs  in  the  Sieljenbiirgen,  Keb.  U,  188'2. 

lie  reports  from  this  fall  912  pieces,  weighing  col- 
lectively 174,11:!  gr.  A  chemical  analysis,  inuUe  by 
his  brother,  Frank  Koch,  showed  that  their  average 
composition  was  as  follows:  — 


SiO.      . 

.    42.74 

Mn    .     .     . 

.      0.37 

AliOj    . 

.     trace 

Ni      .     .     . 

1.3S 

Fe      .     . 

.      7.)»3 

Co     .     .     . 

trace 

FeO.     . 

.    20.8« 

S  .    .     .     . 

.      2.61 

CaO.     . 

.      2.78 

P  .    .    .    . 

0.41 

MgO     . 

.     .     1.5.».i 

c?    .    .    . 

.      0.10 

Na,0     . 

.       1.20 

Chromite   . 

.      1.58 

K,0.     . 

.       0.21 
.     1  race 

Li.O      . 

Mil  O     . 

.    .      1.12 

Total.    . 

.    99.C1 

Koch  states  that  tbe  meteorite  fragments  arc  com- 
posed of  nickeliferous  Iron,  magnetic  pyrites,  taeiiile, 
and  silicates.  The  diemical  analysis  indicales  thai 
they  belong  to  the  peridotites.  —  (J/in.  petrug.  mllth., 
V.  2i)4.)    M.  B.  w.  [934 

HINBRALOOT. 

LblUngite.— Mr.  \V.  F.  Uillebrand  described  an 
interesting  variety  of  this  mineral,  recently  found 
on  Teocali  Creek,  (iunnison  County,  Col.  It  occur* 
in  aggregates  of  splieroidai  bodies,  showing  radiiite 
structure  when  broken,  in  a  gangue  of  colclte  or  bm- 
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rite,  mid  asp;'M;iate<l  with  prouvttte,  argentit^,  native 

silvur.  Mid  othpr  miiiyrais.  —  {Cut.  arient.  »oc.:  me^i- 

ingKptW'l.)  [935 

PHTSICAIi  OBOGBAPHY. 

Ocean  currents  south  of  Africa.  —  On  the  charts 
jmlilishi'd  by  the  London  nieleorologiciii  office  |1S82) 
the  fiillowin^  currents  are  shown  at  the  meeting  of 
the  AiilJtrctic,  Atlantic,  and  Indian  ocean!>:  first,  the 

■  Aiiulhas  current,  niovinir  smith-west  along  the  cistern 
oust  iif  Africa,  willi  ii  velocity  of  51   l<iii>t!>  a  day  in 

'"suiunii^r  (Uecciuber  to  February),  4(1  in  winter,  and  a 
miiximuin  of  108.  It  Is  4-3°  C.  wanner  than  neigh- 
boring water  of  the  same  latitude,  and  in  summer 
curries  a  temperature  of  -JXt^  C.  to  lat.  35°,  and  21°  to 
Int.  311°.  .\s  tlie  water  in  Table  Bay  i»  much  colder, 
it  would  leem  that  this  current  does  not  enter  the 
Atliintir,  except  temporarily,  in  summer  lime,  but, 
on  meeting  tlie  .Vntarclic  current  about  lat.  40",  long. 
\i.-\'^  IC.,  is  turned  buck  to  the  Indian  Ocean  in  a 
north-easterly  direction.  That  this  1*  not  a  simple 
continuation  of  the  Antarctic  current  Is  shown  by  its 
warmth,  as  well  ai  by  the  rapid  changes  of  tempera- 
ture anil  the  alternation  of  warm  and  eold  band.s 
about  lat.  40°.  Second,  the  Antarctic  current  south 
of  lat.  40°,  moving  north-eartt  or  north-norlh-east. 
This  is  rather  independent  of  the  prevailing  winds, 
which  follow  the  parallels  closely.    As  its  strength  and 

Lliorthwanl  detlecllon  are  greatest,  and  its  temperature 
Hid  density  are  least,  in  summer,  it  is  thought  to  be 
•Irongly  influenced  by  the  melliiig  of  Antarctic  ice. 

(West  of  long.  20°  it  gives  off  branches  that  flow  north, 
•long  the  west  coast  of  Africa.  — (Ann.  ilrr  ht/drnijr., 
18.S3;  1,  «3.) 
At  least  the  occa.sionsl  passage  of  the  Agulhas  onr- 

^renl  Into  the  Atlantic  Is  shown  by  the  drifting  of  a 

[iVHtle  thrown  overlmard  off  the  coast  of  Natal  (lat. 

^a»°24S.,  long.  •X\'^  E.)  Dec.  7,  1S8(1,  and  found  on 
the  coast  of  Brazil  (lat.  17°  30'  S.)  Aug.  11,  1S,S2. 
The  distance  traversed  was  probably  4,5<X)  nautical 
miles,  or  an  average  of  over  seven  miles  a  day.  — 
(Id.,  ax.)    w.  M.  T).  [936 

Earthquakes  on  the  Armenian  plateau.  —  H. 
Abich  adds  n  chapter  on  eiirtlniuakes  to  bis  geologi- 
cal description  of  this  region,  wlilcli  contains  mucli 
of  importance  concerning  the  volcanoes  ami  other 
physical  features  of  Armenia,  willi  line  illustrations 
in  maps  and  views.  The  two  chief  seismic  centres 
are  the  Ararat  volcanic  group  and  the  Palanilokiin 
near  Erxerum.  At  the  former,  in  1840,  a  great  land- 
sliile  was  produced  by  a  shock,  of  which  Ablch's  pre- 
vious description  (Vtrh.  ye»eU.  f.  erdk.  linrlin.  iv. 
1843,  28)  is  liere  reprinted.  At  the  latter,  on  .May  21, 
1869,  strong  vertical  and  horizontal  oscillations  weye 
felt;  and,  in  a  few  minutes  after  the  first  disturbance, 
over  a  third  of  the  town's  eight  thousand  houses 
were  in  ruins,  and  five  hundretl  people  were  killed  or 
mortally  wounded.  It  was  noticed  that  heavily-built 
bouses  suffered  more  than  lighter  ones,  ami  tliat  the 
.  destruction  was  much  greater  in  the  central,  higher 

fiart  of  the  city,  wliieli  itood  upon  a  rocky  basis,  than 
n   the   lower  suburbs   on   the   alluvial    plain.     The 

I  earth<)iml<e  of  Sheinaka,  May  31,   lS.*it),  is  described 

{  in  delitll,  and  the  general  relation  of  tlic  Armenian 
with  the  MediteriMueaii  vnlcano-seismic  disturbances 

I  lllong  the  belt  betHeeii  latitude  37°  and  40°,  from 
the  Caspian  t<)  the  .Vtlantlc,  is  discii.ssed.  An  ex- 
tended list,  complleil  from  old  Arnieiiiati  chronicles, 
is  added,  showing  llfty-two  carth(|uakes  from  AM 
to  lOtjU  A.I).,  in  many  of  which  tlie  destruction  was 
very    great.  —  (Geol.   fomcli.    kutikuf.    taitdern.     ii., 

[  (/eol.  lO'Hicii,  hnrhiandm,  uumt/iiitlle.  \'irnna,  18.S2. ) 
W.  >i.  l>.  [937 


The  north  German  plain.  —  From  the  Straits  of 
Dover  eastward,  between  the  flanks  of  the  Elfel, 
Harz-,  Krz-,  and  Kiesengebirge  on  the  south,  and  the 
shore  of  the  North  .Sea  and  the  Baltic  on  the  north, 
the  country  is  low  and  generally  flat.  Westward 
from  the  EH>c,  the  plain  is  liardly  more  than  '^)  met. 
above  sea-level,  except  on  the  Luneberg  heath,  which 
rises  to  80  met.  Eastward  from  the  Elbe,  the  high- 
est ground  is  found  in  hike-plaleaus  (seenptatti;)  of 
Mecklenburg  (about  lOtlmet.),  rommeninia(lOO),  and 
Prussia  (lio),  with  plains  of  much  less  elevation  and 
more  level  surface,  both  north  and  south.  The  grad- 
ual rise  from  the  sea  is  also  shown  by  the  low  levels 
of  the  Rhine  (3»!  met.)  at  Cologne,  130  miles  from 
the  coast;  the  VVeser  (40  met.)  at  Minden,  HX)  miles 
inland:  the  Elbe  (4.')  met.)  at  Magdeburg,  1,50  miles; 
the  Oder  (20  met.)  at  Frankfurt,  12.1  miles;  and  the 
Weichsel  (41  met.)  at  Thorn.  110  miles.  This  flat 
surface  does  not  end  at  tlie  shore,  but  continues  under 
the  Baltic  and  the  North  Sea.  Id  addition  U)  the 
stralihed  sands  and  clays  which  cover  a  great  part  of 
this  plain,  it  contains  many  large  erratic  bowlclers 
and  unstratified  deposits,  which  have  heretofore  been 
iji'nerally  considered  the  results  of  a  great  flood,  or  of 
icelierc  transport ;  but  recently  these  deposits  have 
been  closely  examineil,  and  within  the  past  five  years 
a  large  number  of  Gcniian  geologists  have  found 
reason  to  believe  that  their  low  northern  country  was 
invaded  in  post-tertiary  lime  by  an  ice-sheet  extend- 
ing outward  from  Scandinavia.  Benibartl!  (18:j2) 
viiis  the  first  to  make  such  a  supposition,  but  looked 
to  the  polar  regions  for  the  source  of  the  ice.  After 
him  came  Agassiz  and  Nauniunn  (1844);  but  their 
observations  were  overlooked,  until,  in  late  years, 
Berendt,  Credner,  Helland,  Pe.nck,  and  others,  all 
denied  the  import.ation  of  erratics  by  flomis  or  by  ice- 
bergs, and  contended  for  the  action  of  land-ice.  Their 
results  are  sutumarired  by  Th.  H.  Scliunke,  briefly 
as  follows:  the  unconsolidated  deposits  of  north  Ger- 
many consist,  in  part,  of  stratified  sands  and  elay.s, 
with  land,  fresh  and  marine  fossils,  for  which  no 
explanation  has  been  generally  accepted,  except  that 
it  was  accumulated  under  water:  and,  in  part,  of 
cimipact,  unstratified  sheets  of  drift  cuntnining  nu- 
merous subangular  stones,  9(J  %  of  which  are  foreign 
(from  .Scandinavia,  etc.),  80  'i,  are  scratched,  and 
many  are  of  great  size.  Stones  of  local  origin  are 
carried  against  the  present  direction  of  river-flow, 
and  .sometimes  to  a  higher  level  than  their  source. 
Se\'eral  of  the  few  rock  ledges  apjiearing  through  this 
drift -covering  have  been  found  rounded  and  striated; 
and  the  clayey  strata  that  often  underlie  the  unstrati- 
fied drift  are  discovered  greatly  disturbed,  com- 
pressed and  folded.  Pot-holes  are  very  common. 
All  this  is  best  explained  by  glacial  action,  perhaps 
alternating  with  open  water  and  floating  ice.  Xo 
terminal  deposits  are  yet  found,  clearly  marking  the 
farthest  advance  of  the  ice;  but  the  lake-plateaus, 
a  little  way  inland  from  the  Baltic  coast,  have  all  the 
characteristics  of  terminal  moraines.  Elsewhere  the 
surface  is  lower  and  more  even,  being  generally  lev- 
elled off  with  a  sheet  of  stratified  sand,  or  covered 
with  still  more  recent  moors.  The  rivers  are  mod- 
erately ilejiressed  below  the  general  surf.ice.  It  has 
been  suggested  that  the  Weichsel  and  Oder  were  dis- 
placeil  jfnim  tlieir  lower  courses  when  the  ice-sheet 
reached  tlie  •  neenptntte,'  and  then  turned  westward, 
near  Bromberg  and  Frankfurt,  to  join  the  Elbe  above 
Wittenberg,  their  old  east-to-west  channel  being 
much  larger  than  the  streams  which  now  occupy  it. 
Although  the  action  of  lainl-lce  is  thus  generally  ad- 
mitted, many  iinesiions  are  by  no  means  settled; 
notably,  the  character  of  the  water-basins  In  which 
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the  strallflcd  deposit's  were  laid  down,  nnd  the  double 
or  treble  olternalloii  i)f  these  with  sheets  of  unstratl- 
fled  ihilt.  —  ( KetlUr'i  zeiUchr.  wImi.  iietyf..  Hi.  1882. 
101,  \m.)    w.  u.  i>.  [938 

BOTANY. 

{P/il/tinloylcill.) 

Formation  of  cystoUtha.  —  These  concretions 
are  very  nbiifidniit  in  the  tl9»ues  of  many  families  of 
plants ;  notiibly,  the  nettles,  hops,  niul  elms.  ()liAreyre 
tr.ices  wh.it  he  considers  n  plain  connection  belwi-eii 
these  epidermnl  concretions  In  this  group  nnd  the 
tiiiirs  over  them.  In  some  coses  the  calclKcatton  be- 
gins liigli  up  in  the  huir,  and.  hnvini;  proceeded  as 
far  as  its  b.tse,  gives  rise  to  a  concretion  at  the  sur- 
face of  the  leaf,  but  in  most  cases  goes  on  to  fnnn  a 
calcareous  mass  below  thii.  This  subepidermal  con- 
cretion is  the  cystolith.  It  is  an  interesting  fact  that 
similar  concretions  should  occur  in  perfectly  smooth 
leaves  of  closely  allied  plants.  Did  these  once  possess 
hairs  of  like  character?  —  {Compten  rendua,  April  0  ) 
o.  L.  o.  [939 

Rat«  of  grcmrth  of  desert-plants.  —  Capus  has 
added  some  iiiteresling  facts  to  our  knowledge  of 
tlie  vast  influence  of  plenty  of  water  upon  growth. 
In  the  botanic  garden  at  Samarcande,  Turkestan,  he 
found  that  Ailanthus  glandulosus  grew,  during  the 
first  year,  .21  of  a  metre;  it  grew  .3.3  In  the  second, 
and  .80  in  llic  third,  —  all  of  which  were  years  in 
which  no  irrlgai ion-water  was  furnished.  In  the 
fourth  year,  icilh  water,  the  growth  was  10  metres. 
He  thinks  that  this  tree,  tugctlier  with  flleditfchia 
triaoanthos  and  Unhinia,  is  particularly  ailapted  to 
desert-culture  on  account  of  its  possessing  tissues 
lu  which  water  Is  easily  retained;   but  he  gives  no 

ktorolcal  details  to  support  his  view.  —  {Compten 
iii»,  April  10.)     o.  L.  o.  [940 

(Si/flemaac.) 

The  Pomaceae.  —  Wenzig  of  Berlin  gives  a  con- 
spectus of  the  genera  and  species  of  this  group  as 
driined  by  him,  —  an  abstract  of  his  previous  papers 
in  Lhinaea  and  elsewhere.  According  to  his  views, 
our  species  of  I'irus  appear  under  Mains  aiul  Sorbus, 
while  Crataegus  is  merged  in  Mespilus.  Crataegus 
spathulala,  C.  aestivalis,  and  C.  arboresceus,  how- 
ever, ore  referred  to  Cotoneasler;  and  for  C.  cor- 
diita  lie  forms  the  genus  Phalacros.  lie  admits  four 
American  species  of  .\melanchier.  —  {Jahrb.  bot. 
ijart.  Berlin,  \'!fi^\.)     8.  w.  |941 

The  Turaeracae.  —  A  very  complete  monograph 
of  this  order  has  been  made  by  Urban  of  lierliu. 
Bentham  and  Hooker  recognize  three  genera  (Turn- 
era,  Erblichia,  and  Wormskioldia).  which  are  all 
united  by  13aillon  under  Tuniera.  Urban  defines  five 
genera,  restoring  I'iriqueta  (ot  which  Erblichia  is 
made  a  section)  and  Streplopelalum,  and  adopting 
Balfour's  recent  genus.  Mathurina.  Piriqueta  is  char- 
acterized mainly  by  the  presence  of  a  corona  iijion 
the  throat  of  the  caly.x, — an  organ  not  previously 
observed,  and  im[>ortant  as  confirming  the  close  rela- 
tionship of  the  order  to  the  PassiQoraceae.  Eiglity- 
tliree  species  are  described,  mostly  l>cionging  to 
Turnera  and  Piriqueta  and  to  the  warmer  regions 
of  America,  from  Carolina  and  Mexico  to  the  La 
Plata,  but  chiefly  Brazilian.  The  other  small  genera 
are  confined  to  Africa;  the  monotypic  Mathurina,  to 
Kodrignez  Island.  The  single  species  found  within 
the  United  States,  but  occurring,  also,  in  the  West 
Indies  ami  Brazil,  is  referred  to  Piriquet-a  (P.  Caro- 
liniana.  Urban).  In  Mexico  arc  found  one  species 
of  Piriqueta  and  three  of  Turnera,  tlic  '  Uamiana ' 
(T.  aphrodlslaca.  Ward)  being  made  a  variety  of  the 


widely  distributed  T.  diffusa  of  Wllldenow.  —  {Jahrb. 
bot.  gart.  Berlin,  1883.)     s.  w.  [942 

ZOOLOOY. 

Tentacles  of  the  PhysaUa.  —  Commodore  Plielps, 
U.S.N.,  is  contributing  a  series  of  articles  under  the 
title  '  Keminiscences  of  the  old  navy,"  one  of  which 
contains  a  notice  of  a  Portujiuese  man-of-war  cap- 
tured in  the  harl>or  of  Porto  Oramle.  St.  Vincent's 
Island,  Cape  de  Venles,  whose  tentacle  was  a  hundre«l 
and  seventy  five  feet  long.  Notes  are  also  given  on 
the  steamer-duck,  the  enormous  spider-crabs  of  the 
.Straits  of  Magellan,  and  on  the  life  of  the  albatro^x. 
,V  fine  large  specimen  of  the  latter  was  caught  off  the 
La  Plata  River  in  1844,  and  marked.  It  was  again 
caught  in  1*I.S.  —  ( United  nerv.  reo.,  March  )    c.  E.  M. 

[943 
Protoioo. 

Parasitic  monads  In  the  blood  of  fishes. — 
Mitroplianow  has  found  two  species,  which  he  ilf- 
scribes  as  new  llagellate  monads.  They  were  obtained 
—  one  from  Cobitis  fosallis,  the  other  from  Barassius 
vulgaris — by  letting  tlie  animal's  blood  Mow  into  a 
half-per-cent  salt  solution.  The  p-iraslte  of  the  first- 
named  fish  occur.<  in  several  varieties,  and  is  named 
Ilaematumonas  cobitis.  It  is  worm-shaped,  pointed 
at  both  en<ls,  has  a  flagellum  on  the  front  end,  and 
an  undulatory  membrane  on  the  side.  It  U  3<l  to  4(1  /< 
long,  and  1  to  1^  /i  thick,  and  is  very  airlive  in  it^ 
movements.  The  second  species  is  named  II.  carassii. 
and  differs  from  the  first  by  it^t  greater  length  and 
more  developed  membrane. 

In  connection  with  this  subject,  the  author  criti- 
cises Gaule's  views  regarding  the  cytozoa  observed  in 
the  frog's  blood,  and  expresses  his  agreement  with 
LankeMer's  description  of  them  as  parasites,  given 
in  the  QuurL  joum.  micro,ic.  sc,  Jan.,  llit<2.  —  {Biol, 
centralbl.,  ill.  An.)    c.  s.  m.  [944 

A  social  Heliozoon.  —  Ur.  Joseph  Leidy  exhibited 
drawings,  and  described  a  singular  Heliozoon  recently 
sent  to  him  from  Lul;e  Hopatcong,  New  Jersey.  It 
occurs  mostly  in  groups  composed  of  numerous  indi- 
viduals, one  of  the  bunches,  of  an  irregular  cylin<lroid 
shape,  containing  upwards  of  a  hundred.  They 
reminded  one  of  a  mass  of  tangleil  burrs.  They  re- 
mained nearly  stationary  even  for  twenty-four  hours, 
and  exhibited  so  little  activity,  that,  without  careful 
scrutiny,  they  might  readily  be  taken  for  some  in- 
animate structure.  The  individuals  composing  the 
groups  appeared  to  be  connected  by  mutual  attach- 
ment of  their  innumerable  rays,  and  none  were  ob- 
served to  lie  associated  by  cords  of  protoplasm  extend- 
ing between  liie  bodies  of  the  animals,  as  seen  in 
Raphidiophrys  elegans.  .Some  of  the  in<lividuiils 
were  in  an  encysted,  quiescent  condition.  The  active 
specimens  resembled  the  common  sun-animalcule, 
and  measured  from  i).024  to  O.OiJO  mm.  iu  diameter. 
Tliey  were  observefl  to  feed  on  two  species  of  Actlno- 
phrys.  After  some  hours  a  few  individuals  appeared 
to  liave  separated  from  the  surface  of  one  of  the 
groups,  but  they  were  as  stationary  and  sluggiili  as 
when  in  association  with  the  others.  —  {Acad.  mit.  sc. 
Philad.  ;  meeting  April  24.)  [945 

HoUaski. 

Italian  Limaces.  —  These  form  the  subject  of  a 
monograph  by  I^ssona  and  Pollonera.  The  authors 
find  nine  Arionidae  and  twenty-nine  Limacidae  exist- 
ing in  Italy  which  have  hitherto  been  much  confiisefl 
in  publications  on  tlie  subject.  Of  the  thirty-eight 
species,  twenty-two  properly  belong  to  Italy,  which 
possesses  thirteen  of  the  others  in  common  with  the 
continent  of  Europe.      One  is  common   to  all   the 
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»Iior«a  nf  the  Mediterranean,  and  two  are  cosmopoli- 
tan. The  denlition  and  anatomy  form  tlie  subject  of 
two  ctiaptors.  and  are  well  illnstratcd.  —  (.Wern.  ucnd. 
n:.  Tnrhto,  ii.  xxxv. )     w.  n.  D.  [94€ 

MoUuscan  fauna  of  Sardinia — The  land  and 
fresh-water  shells  collected  byCaroti  and  others  on 
the  Island  of  Sanllnia  are  treated  of  by  the  Marquise 
Panliicci  in  a  separately  reprinted  paper.     The  island 

[possesses  thirty-one  peculiar  species,  and  one  hundred 
Dthers,  which  are  also  found  elst'wiipre.     The  work, 

■  which  is  of  a  systematic  and  faunni  character,  is  be- 
lieved to  be  very  complete,  and  extends  to  247  paiies 
anti  I)  plates.  — (liitU.  «<■(:.  mul.  iLai,  1S83. )    w.  n.  n. 

[947 
East-Indian  Palmonata.  — Godwin-Austen,  some 
time  since,  pubiislied  an  article  in  explanation  of  a 
plate  prepared  from  drawings  by  the  lamented  Sto- 
lic/ka,  of  rare  and  curious  iand-rooilusks,  which  tlie 
latter  hail  observed  in  a   livins;  state  during  his  ex- 

,plorations.  In  tliis  way  some  valuable  data  were 
iiadu  available  for  students.  He  has  now  contributed 
mother  similar  pH[>er  and  plate  in  whioli  species  of 
Oxytes,  Untula,  Macrochlamys,  Euplecta,  and  Ithys- 
sotit,    are    represented.     In    the    same    publlcatioti. 

'  Uollendorf   contributes  several  articles  on  T'lnu-illa 

lof  eastern  .Vsia,  the  Xicobars  and  .Inpan. —  {.Itnini. 
Asiatic  iuc  Ilen'jal,  March,  ISdo.)     w.  ii.  n.        [948 

Onutaoeiuu. 

ITe'^  species  and  variability  of  fresh-water 
Copepoda  and  Cladooera.  —  L'nder  the  deceptive 
title  of  ■  UeleruKonelic  ilevclopment  in  Diaptomiis,' 
C.  L.  Flerrick  de,-icril>e5  some  varietal  forms  of  spe- 
cies of  Uiaptomus,  describes  a  new  species  of  Epis- 
chura,  and  discuiises  the  homologies  of  the  limbs  in 
the  genus:  reranrks  upon  entoioic  parasites  of  Enlo- 
mostraca.  mentioning  the  occurrence  of  such  para^ 
sites  in  Cyclops  and  Daphnia;  and  describes  new 
species  of  Cyclops,  Daphnia,  Scapholeberis,  Simo- 
cephalus,  and  Cerifxlaphnia,  ami  some  post-embryonal 
stages  of  Daphnia.  The  paper  is  illustrated  by  tiireu 
plates.  —  {Amor,  not.,  April,  May,  1883.)    8.  i.  s. 

[949 

Crustacea  in  the  Leyden  museum.  —  Dr.  J.  O. 
DeMan,  in  No.  ;t  of  his  Curcinoiopcal  studies,  givea 
notes  on  a  number  of  sjieciei  of  I'ortunidae  and  Ocy- 
podoldea,  most  of  them  from  the  East  Indies  and  the 
west  coast  of  Africa,  and  describes  a  new  Geothel- 
phusa  from  Java,  and  two  new  species  of  Sesumia 
from  the  west  coast  of  Africa.  He  adds  Plagusia 
depressa  to  the  small  but  incre.ising  number  of  spe- 
cies of  world-whle  range,  extending  its  habitat  from 
the  West-Indian  region  to  the  west  coast  of  Africa 
and  .Aroboina.  —  (Notes  Leyden  muM.,  v.  IW.)    8.  I.  8. 

[950 
Araohnlds. 

Polymorphism  and  parthenogenesis  of  aca- 
rids.  —  In  nil  article  on  the  (.■mnasiils.  Derlese  begins 
with  a  rf'ntmf  of  the  anatomy  of  the  croup,  and 
then  reports  his  observations  on  the  development  of 
these  animals.  In  this  family  nearly  one  hundred 
species  have  been  described,  but  many  of  them  are 
only  polymorphic  forms.  An  adult  form  may  be 
reached  through  two  series  of  metamorplioses.  One 
Is  short,  comprising  only  the  larva,  nymph  and  adult: 
it  may  be  called  the  '  normsvi '  series.  In  the  long 
or  '  abnormal '  series  the  numl)er  of  forms  is  greater, 
because  a  variable  number  of  generations  may  inter- 
vene. Thus,  to  give  an  ex.imple,  Gamasus  tardus 
prixhiccs  a  larva  whch  changes  Into  a  nymph,  and  the 
nymph  into  the  adult  tardus.  Now,  U.  slercorarius 
also  prixluces  similar  young  stages;  but  the  adult 


slercorarius  may  change  into  a  nymph,  and  that 
nymph  becomes  a  tardus.  Tlie  nymphs  cannot  re- 
proiluce.  Moreover,  slercorarius  may  be  prixluced 
either  directly,  or  by  metamorphosis  of  anotlier  ap- 
parently adult  form.  The  order  of  cliange  c.-innot  be 
reversed.  Except  in  the  Qiial  form,  partlienogenctic 
reproduction  seems  to  be  common ;  and  perhaps  the 
impregnated  eggs  alone  and  always  produce  males. 
No  morphological  character  has  been  detected  by 
which  the  final  forms  may  be  distinguished  from  the 
reproducing-nymphs.  l-or  this  reason  no  new  species 
of  this  family  can  be  described  uniil  the  metamor- 
phoses haye  been  completely  worked  out. 

Berlese  has  worked  out  three  species,  —  Gamasus 
tardus,  stabuiaris,  and  coleoptratornm.  In  each 
there  are  three  different  nymphs,  each  of  which  has 
its  two  sexual  forms,  besides  which  are  the  larva  and 
the  two  sexual  adults,  making  twelve  forms  in  all. 
Finally  there  may  be  other  Intenncdiate  varieties. 

Berlese  has  also  observed  a  true  paedogenesis,  in 
that  the  nymphs  of  Tacliynotus  inerinis  in  one  de- 
velo|iinentnl  series  change  directly  Into  the  adult,  but, 
in  tlic  second,  produce  an  egg.  although  they  have  no 
sexual  orlHce. — (.•lri7i.  ital.  biol..  il.  108;  Hull.  .idi-. 
eiil.  Hal..  \\v.  A-i.)     f.  s.   M.  [951 

Inmots. 

The  Iiucanidae  of  the  United  States.  —  Fuchs 
issues  in  ;i  separate  form,  with  a  jiliite,  liis  synopsis 
of  this  group,  which  the  Brooklyn  entomological  so- 
ciety has  been  publishing  by  instalments  in  its  bul- 
letin. Enlarged  tigures  are  given  of  the  antennae  of 
each  of  the  fourteen  species.  [952 

The  European  Iilzidi. — The  biology,  and  par- 
ticularly the  fooil-planis,  of  the  insects  of  tills  group 
in  its  various  sfaijes.  are  given  in  a  tabulated  form 
by  Bargagli.  Their  food  is  sho%vn  to  be  largely  com- 
posed of  thistles.  — {Hull.  sor.  ent.  ital.,  xlv.  .312.) 

[953 

Thorax  of  Diptera  and  Hymenoptera. — 
Brauer  compares  the  thonix  of  Diptera  and  Hy- 
menoptera, and  concludes  that  no  part  of  the  first 
abdominal  ring  ever  enters  into  the  formation  of  the- 
thorax  of  the  former.  Latreilie's  '  segment  mtidialre ' 
is  to  be  met  with  only  in  Hymenoptera.  Hammond'.s 
view,  thai  the  metanotum  disappears  in  the  imago  of 
Diptera,  is  found  untenable;  and  the  thorax  is  com- 
[ifisetl  exactly  as  in  Lcpidoptera  and  Cicada.  The 
thoracic  stigmata  belong  to  the  meso-  and  nieta- 
thoracic  rings,  rnfortunateiy  the  three  accompany- 
ing plates  are  very  obscurely  drawn.  —  {Uttzb.  akait. 
wimrnscli.  \Pien.  Ixxxv. )     K.   B.  [954 

Color  -  preferences  of  insects.  —  Bennett  and 
Christy  have  ailded  a  considerable  number  of  careful 
observations  to  those  already  recorded,  on  the  habits 
of  insects  when  visiting  llowors,  which  show,  that, 
as  a  general  thing,  butterilies  do  not  confine  tliem- 
seives  to  a  single  species  in  many  successive  visits; 
while  (lies  are  more  constant,  and  bees,  especially 
Apis,  are  markedly  so.  lcpidoptera  seem  most  fond 
of  red  or  jiink,  and  of  other  colors  in  the  following 
order:  yellow,  blue,  and  white.  The  preferences  of 
Diptera  are  while,  red  or  pink,  yellow;  and,  of  Hy- 
menoptera, generally  red  or  pink,  blue,  white,  yel- 
low. Bombus  selects  colors  in  the  order,  red,  blue, 
while,  yellow.  —  (A'aiure,  Marcli  21).)     w.  t.         [955 

VERTEBRATES. 

Histogenesis  of  nerve-fibres.  —  His  has  studied 

this  sulijed  cm  liiiinan  embryos.     In  one  only,  2.1.') 

ram.  long,  it  wjis  found  that  the  nuclciled  bodies  of 

the  cells  of  the   moilullary  plale  were  aheady  more 
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crowded  towards  the  cenlr.il  oanal.  early  marking  the 
central  position  o<  Iheganf^lion-iclls.  Tlic  cell*  senil 
out  i)io<'t!5!)es,  most  of  which  extend  radially:  heni% 
the  niajorily  of  the  cells,  but  not  all,  art.'  bipolar. 
Perhaps  the  irregular  oulniiiners  arc  nniochold  pro- 
cesses. There  is  at  this  stagi-  iiotliiiitc  which  can 
protK-rly  lie  called  nerve-tibres.  In  an  embryo  of  five 
uiillimetres  length,  the  number  of  cells  in  the  spinal 
cord  is  greatly  Increased.  They  lie  closer  toselher. 
thickest  centrally;  and  their  nuclei,  except  in  the 
peripheral  portion,  have  for  the  most  part  their  long 
axes  ninninK  railially.  Throughout  the  eoiil  there 
is  a  Byjtctu  i>f  radial  fibres,  many  of  which  may  be 
seen  to  bo  prolongations  of  the  cells.  Tl»e  fibres 
form  a  more  or  less  well-marked  external  layer 
around  the  cord;  their  external  ends  generally  pre- 
»ent  a  trumpet-like  enlargement.  The  roots  of  the 
nerves  are  formed  by  the  outgrowth  of  these  fibres. 
The  motor  roots  are  first  developed.  They  appear 
first  as  processes  of  the  ventral  cells  of  the  cord, 
tienelralc  the  limiting  membranes,  and  so  enter  the 
body-wall.  The  posterior  roots  arise  later.  His  be- 
lieves that  the  cells  which  Balfour,  Sedgwick,  and 
others  have  desorilwd  as  forming  the  beginning  of 
the  roots  are  merely  those  which  grow  out  to  become 
the  ganglion-cell.'i  distributed  in  the  couife  of  the 
nerves.  —  [Arch.  anat.  physioL,  anal,  abtli.,  It^SS, 
103.)    c.  !*.  .M.  [956 

Keptilos. 

Characters  of  the  Hadrosauridae.  —  Profei<sor 
Kdward  D.  Cope,  after  giving  a  sketch  of  the  classifi- 
cation of  the  Dinosaiiria,  described  in  detail  the  char- 
acters of  Hadrosaurus  and  the  allied  geuus  Diclonius. 
The  species  of  the  latter,  upon  which  his  observa- 
tions were  made,  is  the  Diclonins  mirabilis  of  Lcidy, 
which  is  represented  in  Prof.  Cope's  collection  by  a 
nearly  complete  skeleton,  including  the  »kull  from 
the  Laramie  beds  of  Dakota.  In  life,  this  S|>ecles 
presented  the  kangaroo-like  pro|K.irtions  ascribed  by 
Leldy  to  Hadrosaurus  F<iulkii.  The  anterior  limbs 
are  small,  ,^nd  were  doubtless  occasionally  u.sed  for 
supimrt,  and  rarely  for  prehension.  This  is  to  he 
eupiKiscd  from  the  fact  that  the  ungual  phalanges 
are  here  hoof-like,  and  not  claw-liUe,  though  far  less 
tmgulatc  in  their  character  than  those  of  the  |Histerlor 
foot.  The  inferior  presentation  of  the  occipital  con- 
dyle shows  that  tlie  head  was  borne  on  the  summit 
of  a  vertical  neck,  and  at  right  angles  to  it,  in  the 
inatmer  of  a  bird.  The  head  would  be  poised  at 
right  angles  to  the  neck  when  the  animal  rested 
on  the  anterior  feet  by  the  aid  of  a  V-iike  fie.xure  of 
the  cervical  vertebrae.  The  general  appej»rance  of 
the  head  must  have  been  much  like  that  of  a  bird. 

The  nature  of  the  beak,  and  the  dcniilion,  iudicnt« 
for  this  strange  animal  a  diet  of  soft  vegetable  matter. 
It  could  not  have  eaten  the  branches  of  trees,  since 
any  pressure  sutticienl  for  their  comminution  would 
have  thrown  the  slightly  attachc<l  teeth  of  the  lower 
jaw  out  of  place,  and  have  scattered  them  on  the  floor 
of  the  mouth.  It  is  dithcnit  to  understand,  also,  how 
such  a  weak  »palulate  beak  as  these  animals  pos- 
sessed could  have  collected  or  have  broken  o(T  boughs 
of  tree*.  By  the  aid  of  its  dentate,  horny  edge,  it 
may  have  scraped  leaves  from  the  ends  of  branches; 
but  the  appearances  indicate  softer  and  less  tenacious 
footl.  Could  we  suppose  that  the  waters  of  the  great 
Laramie  lakes  had  supplied  abumlant  aquatic  idants 
without  woody  tissue,  we  should  have  the  conditions 
appropriate  tu  this  curious  structure.  Nymphaea, 
Nuphar,  Polainogeton.  .\nacharis,  Myriophyllum, 
and  similar  growths,  could  have  been  easily  gathered 
by  the  double  spoon-like  bill,  and  have  been  tossed  by 
bird-like  jerks  of  the  head  and  neck  back  to  the  mill 


of  small  and  delicate  teeth.  In  order  to  submit  the 
food  to  the  action  of  these  vertical  shears,  the  jaws 
must  have  been  opened  widely  enough  to  prmit 
their  edges  to  clear  each  other,  and  a  gi.K«l  deal  of 
wide  gajiiug  must  therefore  have  .iccoinpanied  the 
act  of  mastication.  This  would  be  easy,  as  the 
month  opens,  as  in  reptiles  and  binls  generally,  to 
a  point  behind  the  line  of  the  position  of  the  eye, 
wliich  was  evidently  of  large  size.  On  the  other 
hand,  the  indications  are,  that  the  external  ear  was  uf 
very  small  size.  Thfire  is  a  large  tract  which  might 
have  been  devoted  to  the  sense  of  smell;  but  whether 
it  was  so  or  not  is  not  easily  ascertained. 

We  can  suppose  that  the  huge  hind-legs  of  Di- 
clonius and  Hadrosaurus  were  especially  useful  in 
wading  through  the  water  that  proiluced  their  food. 
Wlien  the  bottom  was  not  too  soft,  they  could  wade 
in  to  a  depth  of  ten  or  more  feet,  and,  if  necessary, 
drag  a<|uatio  plants  from  their  hold  l)clow.  Fishes 
might  have  been  available  as  food,  wlinti  not  too  large, 
anil  not  covered  with  bony  scales.  Most  of  the  fishes 
of  the  Laramie  period  are,  however,  of  this  kind. 
The  occurrence  of  several  beds  of  lignite  in  the 
formation  shows  that  vegetation  was  abui4dant.  — 
{Acad.  nnl.  sc.  Phllad.  ;  nieelinij  April  24.)  [957 

Mammals. 

New  character  for  the  Arctoidea.  —  As  further 
defining  the  Arctoidea,  Flower's  thir<l  group  of  the 
land  carnivora,  Mr.  Jacob  Worlman  describi'd  a  pe- 
culiarity of  the  tarsus  of  these  animals,  in  which  the 
astragalus  articulates  with  the  cuboid  ami  the  navic- 
ular. The  character  was  constant  throughout  the 
group,  and,  he  believed,  hail  not  before  been  Indicated. 
—  (Ai-iiJ.  nat.  KC.  Philad.  ;  meetimj  April  2-J.)      [958 

ANTHROPOLOGY. 

The  Foulbea,  Peula,  or  Fellata.  —  The  nomen- 
clature of  ethnology  will  have  to  be  reduced  to  some 
system  in  a  not  very  distant  future.  The  Bureau 
of  ethnology  has  endeavored  to  obtain  a  complete 
synonymy  of  the  North  American  In<lian  tribes, 
■flie  worlc  has  involved  the  time  and  talents  of  several 
special IaI.s,  and  iiu'ludes  several  thousands  uf  titles. 
The  names  ap|>lied  to  tribes  of  men,  to  begin  with, 
have  in  the  hands  of  authors  not  always  the  same 
inclusion.  These  names  ore  spelled  variously  by 
writers  in  the  same  tongue,  and  with  greater  variety 
by  those  of  different  tongue.  Further,  names  are 
often  given  by  the  tribe  themselves,  meaning  simply 
men,  location,  gens,  or  parentage  ;  or  by  their 
neiglibors,  meaning  all  these  in  each  language  of 
tribes  in  contact;  or  also  Including  terms  of  contempt. 
The  reader,  therefore,  is  not  astonislicd  to  find  Kul, 
Pul,  Fulbe,  Pouls,  Peuls,  Foulis,  Foios,  Foulbes,  Fel- 
lata, F^llani,  Fulan,  Fula,  etc.,  applied  to  those  people 
in  wefcteru  and  middle  Soudan  sprung  from  negro 
stock,  on  which  have  t>een  ingrafted  Arabic  blood  and 
religion.  Herr  Goltlob  A.  Krause  has  added  some-- 
what  to  our  knowledge  of  this  people,  and  especially 
to  their  synonjTiiy.  They  ai-e  c.illcd  Fulan,  Felata, 
by  the  Arabs;  .Uullan,  by  the  Tuaregs  ;  Fillani, 
Fullani,  by  the  Haussas;  Maplatnkai,  liy  the  Mus- 
gus;  Felata,  by  the  Kanuri  of  Uoniu;  Fulas,  by  the 
Mamlinkas:  .\goi,  by  the  Dschumus  of  Joruba; 
Tschllmigo,  by  the  Mossi ;  Kamlmmana,  by  the  Oiire- 
sbas;  Folaiil,  Fulga,  by  the  Gurinns;  Bale,  by  the 
M fulas  and  Basutos;  Fato,  by  the  Hams;  Abate,  by 
the  Shukus;  and  Goi,  bv  the  Kupes  or  Tapas.  —  (Z>(|» 
Aunldiid.  March  :i,  livS!.")     .i.  w.  v.  [959 

Dialects  of  Bolivian  ludiaos. —  In  the  north- 
western part  of  Bolivia,  along  the  rivers  Beni,  .Ma- 
more,  and  Yacunia,  live  the  Cayniibo,  Mobima,  Cani- 
chiina,  and  Trinitaria  Indians,  who  have  come  under 
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the  influence  of  civilization.  On  tlie  east  side  of  the 
Maniore.  from  Kx»ll.icioii  as  far  north  as  the  moutit 
of  the  River  Uuapure,  or  Itene/.,  are  the  wilcl  Houliiv- 
rayos,  and  opposite  lliein  the  Chacobos.  The  Cau- 
gapanin;^as  are  near  Uic  liead  of  steamboat  navigation 
on  the  Madeira.  On  the  River  lleni,  between  11°  and 
12°  south,  ij  the  small  tribe  of  Pacavaras.  Their 
skin  is  almost  white.  The  Araunas,  who  are  to  be 
found  on  the  hanks  of  the  Mad  re  de  Dios,  are  no 
doubt  cannibaK.  The  elvlli/.ed  'lacana.-*  live  in  the 
village  of  Tuniupa«a,  on  the  Klver  Beni,  and  eiichteen 
miles  north-west  of  thcni,  in  the  village  of  Yslamas, 
the  uni:ivilize<l  niviubers  of  the  same  tribe.  In  the 
little  town  of  Reyes,  opposite  to  them,  on  the  Beni 
River,  are  the  Maropas.  related  to  the  Tacanas.  Forty- 
miles  up  the  Beni  is  the  mission  of  Muohanes ;  beyond 
(hat,  Santa  Ana:  and,  farther  on,  Covendo;  in  all  of 
which  are  the  Mosoteiia  Indians.  In  the  description 
of  the^e  tril)ejs,  Ur.  E.  K.  Heath  gives  the  Smithsonian 
vocabulary  for  the  Canichiina.  t'ayuiiba,  Mobiraa, 
Maropa,  Mosetena,  Pacaviira,  and  Tacana.  —  {Kanaa^ 
eitii  ret.,  April.;    j.  w.  P.  [960 

It'olk-lort.) 

Folk-lore  in  Europe.  —  A  noteworthy  activity  In 
the  field  of  folk-lore  is  shown  throughout  Europe  at 
present.  The  annual  proceedinijs  of  the  Portuguese 
lolk-lore  society  have  b(ten  recently  issued  at  Oporto, 
eilitcd  by  De  V'jisconccllos,  author  of  Tradicoes  po- 
pularex  lie  Porlu;iat,  and  of  a  considerable  number  of 
folk-tales  published  within  recent  years. 

Italy  has  done  much  for  folk-Ion;  since  l.SflO,  having 
furnished  nearly  one  thousand  folk-tales,  and  such 
im[iortant  works  as  those  of  De  Guliornatis.  Palenno 
now  gives  ut  a  folk-lore  journal,  the  Arcliiria  per  U> 
ttudiii  liclU  tradizioni  populari,  edited  by  L.  Pedone- 
Lauriel. 

In  France  mnch  Is  done,  both  in  collecting  and 
publishing.  Maisonneuve  &  Co.  are  issuing  a  series 
of  works  on  the  folk-lore  of  all  nations.  Among  the 
most  im|>ortant  that  have  appeared  arc  Sebillofs  Lit- 
teniture  urale  de  la  llaute-Bietniine:  Tradillnnii  el 
tupemlitionii  po/iulaires  if»'  la  Wiidi-Uretmjne ;  and 
Luzel's  Liijunda  chrHlennea  de  la  Basse-ltretugtie. 
The  same  house  publishes  a  folk-lore  almanac,  the 
second  volume  of  which  has  appeared.  Besides  other 
Interesting  matter,  this  almanac  contains  the  ad- 
dresses of  continental  ami  English  folk-lorists,  and  a 
carefully  comjdied  folk-lore  bibliography  of  the  year. 
In  Gi'rmany  and  the  Slav  countries  the  work  of 
collecting  and  publishing  folk-lore  is  continually  car- 
ried on  with  more  or  less  activity. —  .1.  w.  p.  [961 
The  folk-lore  society  of  Ijondon.  —  The  Folk- 
lore journal,  now  in  it*  first  year,  wa.s  established  by 
the  Kolk-lore  society  of  London  to  satisfy  a  want  felt 
for  some  time.  Folk-lore,  in  the  comprehensive  sense 
of  the  term  as  now  used,  is  growing  in  the  wurM'a 
■teem  every  year,  and  will  continue  to  grow  in  pro- 
ortion  as  its  real  scope  and  value  become  known. 
Phe  establishment  of  this  monthly  journal  wai  there- 

'  fore  most  opportune,  and  will  Iw  welcomed  by  slu- 

'  denls  of  the  mental  history  of  mankind.  Each  num- 
ber consists  of  thirty-two  pages,  oct-tvo,  containing 
generally  four  articles,  and  concluding  with  notes, 
queries,  notices  and  news,  all  relating  to  folk-lore. 

'  To  this  may  be  added  three  pages  of  book  advert isc- 
ments  and  criticisms  printed  on  the  cover.  The 
subjects  treated  In  the  first  four  numbers  are:  The 
oratory,  songs,  legends,  and  folk-tales  of  the  Mala- 

1  ga»y;  Babylonian  folk-lore;  .V  building  superstition ; 

[Stories  of  fairies  from  Scotland;  Kolk-tale  analysis; 
Irish  folk-tales;  Bibliography  of  folk-lore  publications 
In  English;  The  hare  in  folk-lore;  .\nthropology  and 
the  Vedas;  Index  to  the  folk-lore  of  Horace;  Some 


marriage  customs  in  Caimbulg  and  Inverallochv.  — 
.1.  w.  I-.  [962 

Tolk-lore. — The  Folk-lore  .society  of  London  has 
undertaken  an  analysis  and  clas^ifioaiion  of  the  folk- 
talcs  of  all  nations.  This  very  important  and  difD- 
cult  task  has  been  intrusted  to  a  commiltec,  which 
lias  entered  upon  Its  labors,  ai<led  by  several  members 
of  the  society,  who  have  volunteered  their  assistance. 
It  is  believed  that  a  thorough  analysis  will  reveal  the 
root-stories  and  their  derivatives  in  the  various  cycles 
of  folk-tales  throughout  the  world.  When  these 
root-stories  are  discovered,  they  are  to  be  classified  in 
a  satisfactory  system,  and  their  derivative  stories 
ranged  under  them.  At  a  later  period,  myths,  god 
and  hero  tales,  may  be  treated  in  a  like  manner.  A 
good  classification  of  the  folk-tales  and  myths  of 
mankind  would  be  a  monumenl.tl  work  of  useful- 
ne.Hs.  The  efiforts  of  the  society  will  be  watched 
with  interest.  —  j.  w.  p.  [963 

Brazilian  folk-lore.  —  Though  no  efforts  are 
made  in  South  America  to  collect  the  languages  or 
lore  of  the  aborigines,  a  volume  of  Brazilian  folk-lore 
is  announced  for  early  publication  in  Lisbon,  under 
the  title  of  ContiiH  pupularrn  do  Brazil,  by  Theophile 
Kraga.  Though  calle<l  Brazilian,  this  collection  will, 
of  course,  be  essentially  Portuguese  in  ch.iracter. 

In  the  United  States  we  have  never  made  a  collec- 
tion of  European-American  folk-lore.  But  tniined 
scholars  are  now  making  for  the  Bureau  of  ethnology 
a  collection  of  the  folk-lore  of  the  North-American 
Indians,  which,  beyond  doubt,  will  be  imeof  the  most 
interesting  contributions  offeri-d  to  science  for  many 
years.  —  j.  c.  [964 

Folk-lore  dinners.  —  In  18S2  a  series  of  dinners 
was  arranged  in  Paris  to  enable  folk-lorists  to  meet 
in  a  social  and  informal  manner.  During  the  year 
four  of  these  symposia  were  held,  presided  over  by 
Messrs.  Oaston  Paris  and  Loys  Bruyire.  The  same 
number  will  be  given  this  year.  They  are  called 
the  dinners  of  'Ma  Mare  I'Oye'  (Mother  Goose 
dinners),  and.  judging  by  the  accounts,  are  a  decided 
success.  It  is  suggested  to  the  London  society,  by 
one  of  its  members,  to  follow  the  example  of  the 
French.  —  j.  c.  [965 

BOTPTOLOQY. 

Bibliography.  —  The  Intellectual  activity  engaged, 
and  the  progress  mnile,  in  oriental  studies  dtiring  the 
year  lii^i,  is  strikingly  exhibited  in  the  "Bibliotheca 
orienlalis,  or  a  complete  list  of  book.s,  papers,  serials, 
and  essays,  published  in  1882  in  England  and  the 
colonies,  Gennany  and  France,  on  the  history,  lan- 
guages, religions,  antinuities,  and  literature  of  the 
east,  compiled  by  Ch.  Frederic!,  Leipzig,  I.K>ndon. 
Paris,  New  York,"  70  p.  .s°.  The  whole  number  of 
titles  given  is  1,J84.  but,  allowing  for  titles  repeated, 
there  still  remain  l>ctwecn  l,liX)and  1,200  publica- 
tions in  18.S2  on  the  ejist.  Of  these,  120  were  devoted 
specially  to  Egypt,  and  include  the  weighty  names 
and  important  works  of  Leemans,  Birch,  Bnigsch, 
fUittbas,  Diimichen,  Ebcrs,  Erman,  Golenischcff, 
LetiSbure,  Lepsiu.s,  Mariettc,  Maspero,  Naville, 
Perrot,  Piehl,  Pierret,  Renouf,  Revillout,SchiapareIli, 
Stern,  ct  al.  In  some  schools  of  Seuiitic  philology 
it  Is  the  fashion  to  speak  contemptuou.sly  of  Egyp- 
tology; but  it  would  not  appear  to  be  the  part  of 
wisdom  to  pit  pure  philology  against  innumerable 
stone  monuments  with  legible  inscriptions  plus  a 
philology  repreijcnted  by  an  array  of  scholars  the 
equals  in  all  respects  of  their  detractors.  Semitic 
scholars,  with  other  scholars  of  anti<|uity,  must  ac- 
cept the  well-founded  results  of  cautious  study  of 
the  monuments  of  Babylonia  and  Egypt,  or  Ihcv 
will  tind  the  Hood  upon  them.  —  a.  u.  [966 
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OOVEBNMKNT  ORGANIZATIONS. 

National  muwam. 

A  new  sperm-whale. — TlicSiiiillisoniitn  institution 
ha*  recently  received  from  Life-sitving  service  No.  84, 
At  Spring  Luke,  New  Jersey,  a  very  valuable  speci- 
men nf  a  pygniv  spenii-wlinle  of  the  genus  Kogia. 
This  Is  apparently  the  first  instance  of  the  discovery 
of  a  cetacean  of  thi.s  genus  in  the  North  Atlantic. 
Five  species  have  been  iiitherto  described,  —  three 
from  the  Australian  waters,  one  from  the  Cape  of 
Good  Hojie,  and  one  from  the  Gulf  of  California. 
The  recently  ar-quired  specimen  differs  from  Kogia 
Floweri,  apparently  the  most  closely  allied  species, 
in  having  less  incurved  teelli,  longer  pectorals,  a 
higher  dorsal,  and  the  symphysis  of  the  lower  jaw 
more  conve.Y  below.  It  may  bo  denominated  Kogia 
Goodel. 

The  specimen  hag  been  photogrnphed  and  cast,  and 
the  viscera  have  also  been  preserved.  The  animal 
proved  to  be  with  young,  the  foetus  measuring  about 
three  feet  in  length.  F.  \V.  Tki:e. 

Baiean  of  ethnology. 
Prehtatiiric  remains  in  North  CnroUna.  —  Mr. 
John  P.  liogau  and  Dr.  J.  Mason  Spainhour  have 
made  some  important  Hnds  of  antirjuitlcs  in  Nortli 
Carolina.  In  uue  mound  tliey  found  there  hud  been 
sixteen  persons  buried,  ten  of  them  in  stone  graves 
or  cists,  not  of  the  usual  form,  but  built  up  In  a  coni- 
cal sliape  of  small  stones,  arched  over,  and  clo«ed 
at  the  top.  In  nine  of  these  the  skeletons  were  sit- 
ting upright.  It  appears,  that  before  the  burial  the 
ground,  to  the  full  size  of  the  mound,  had  been  ex- 
Eivated  to  the  depth  of  about  three  feet;  the  bodies 
were  then  placed  in  a  sitting-posture,  and  the  stone 
tombs  built  over  them.  At  the  centre,  a  small  round 
hole  had  been  dog  some  three  feet  deeper,  a  body 
bad  been  placinl  therein  in  a  stand tng-[x)sture,  and 
the  tomb  built  up  around  it  so  as  to  cover  the  head; 
the  capstone  being  a  large  piece  of  steatite.  Imme- 
diately under  tliis,  on  top  of  the  head,  were  several 
plates  of  cut  mica.  At  one  point  in  this  mound 
was  found  an  oblong  structure,  24  inches  long,  18 
inches  wide,  and  18  inches  high,  built  up  solidly  of 
river-stones.  No  implements  or  other  articles,  ex- 
cept a  few  broken  pipes,  were  found  in  thii  mound. 

A  short  distance  north  of  this  was  discovered  a 
triangular  enclosure  filled  with  graves,  some  of  them 
incased  with  stone,  others  not.  In  some  of  these 
graves  there  were  two  skeletons,  one  placed  above 
the  other;  the  lower  one  in  each  cose  being  of  small 
stature,  with  very  heavy  flat  (tones  placed  on  the 
arms  and  legs. 

lu  one  large  grave  were  found  ten  slieletons,  the 
principal  one  with  the  face  downwards.  Under  his 
,  bead  was  a  largo  engraved  shell;  around  his  neck,  the 
emoias  of  a  necklace  of  large-sized  beads ;  at  each 
»r,  pieces  of  copper;  Broun<l  each  wrist,  bracelets 
DmpOBcd  of  copper  and  shell  beads;  on  his  breast,  a 
!  of  copper;  at  his  riglit  hand,  two  implements  of 
[inramernd  iron;  under  his  left  hand,  an  engnivcd 
shell  (ilh'd  with  beads  of  various  sizes.  The  other 
nine  skeletons  were  arranged  around  this  one,  extend- 
ing in  all  directions;  under  two  of  them  wen;  also 
found  engraved  shells.  Scattered  over  the  area  were 
found  a  number  of  stone  axes,  poli.shed  celts,  des- 
coidal  and  rubbing  stones;  a  number  of  steatite 
|)ipes  highly  poli>hcd,  with  bowl  and  stem  of  one 
(.•e ;  also  copper  arrow-lieads,  plates  of  mica,  graph- 


These  aiticles  have  all  been  received  by  the  bure.iu. 
The  same  parties  have  since  openeil  another  mouhd, 
in  which  were  found  Hfty-tive  skeletons,  four  or  five 
engraved  shells,  copper  bead*,  a  piece  of  hammered 
iron,  pots,  cups,  one  tomahawk,  a  number  of  stone 
implements,  about  a  dozen  pipes,  mica,  galena,  etc. 

OepartmsDt  of  agrionltnre. 

Arlegian  wclln.  —  The  work  umler  the  department 
for  the  sinki tig  of  artesian  wells  in  the  arid  lands  of 
the  west,  is  going  steadily  on.  A  recent  report  from 
artesian  well  No.  1,  at  Akron,  Col.,  gives  the  follow- 
ing state  of  affairs,  —Feb.  23,  a  depth  of  925  feel  had 
been  reached  with  1,CKI.1  feet  of  casing  in,  ai  follows: 
10()  feet  of  10-lnch,  21)3  feet  of  Sinch,  and  (170  feet 
of  <J-inch.  The  character  of  the  formations  has 
been,  10  feet  clay  and  gravel,  10  feet  gravel,  10  feet, 
of  a  chalky  deposit,  St)  feet  conglomerate  (sand  nuJ 
gravel  I,  8  feet  hard  sand  rock,  20  feet  chalky  rock 
12  feet  gravel  and  clay,  02  feet  dry  black  clay,  10  feet 
sandstone,  113  feet  blue  slaty  shale,  '>70  feet  shale. 
At  30  feet  a  small  amount  of  water  was  found,  at 
100  feet  the  water  rose  15  feel,  at  128  feet  It  rosf 
again  slightly,  at  -V)'!  feet  there  was  a  rise  of  80  feet, 
and  at  540  feet  the  water  rose  again  305  feel, 

STATE    INSTITUTIONS. 
Oitio  meteorological  Imrean,  Coltunbas. 

ir«iit/(er  rvptirlfor  March.  — The  atnuispheTic  press- 
ure was  generally  less  than  for  any  month  yet  reported 
by  this  bureau.  The  raaxininiu  banimelric  height 
(30.(110  inchesl,  the  mean  (30.0>iQ  inches),  and  the 
minimum  (20.424  inches),  are  all  less  than  the  cor- 
responding figures  for  previous  monllis.  Both  the 
maximum  and  minimum  are  reported  from  llie  lake 
region,  the  former  having  been  observed  at  Oberlbi, 
and  the  latter  at  Sandusky. 

The  remarkable  feature  of  the  weather  for  Uie 
month  was  the  extremes  of  temperature  that  werf 
recorded,  and  the  unusually  low  mean  for  the  whole 
month  over  the  whole  stale.  This  mean  was  32.4°. 
In  a  scries  of  tem|ierature  observations  extending 
over  periods  of  from  six  to  twelve  years,  and  fairly 
well  distributed  over  the  state,  tlie  mean  tempcnt- 
ture  for  the  month  of  March  is  found  to  be  about 
3.H°,  so  that  the  post  month  must  be  regarded  iis  un- 
usually cold.  The  extremes  of  temperature  are  even 
more  ri>markable.  A  ni;iximum  of  7.^)°  is  reported 
from  Ironton  on  the  ISth,  and  a  minimum  of  17.4° 
below  zero  at  Waiiseon  on  the  20th.  This  makes  > 
range  for  the  state  of  02.4°,  which  is  above  any  pre- 
viously reported,  and  one  not  likely  to  be  reached 
again  during  the  year.  The  fall  of  leniperattirc 
about  the  LSth,  10th,  and  20lh,  was  extraordinary. 
Wauseoii  reports  Ihe  maximum  daily  range,  which 
was  bb.U°  on  the  I8tli.  This  station  has  continuously 
reported  the  lowest  temi)eratures.  During  the  past 
four  months  the  lowest  iKiints  reached  have  beeu  as 
follows:  — 
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From  this  it  will  be  seen  tltat  tbe  temperature 
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reaclu-il  on  Mnrcli  20  was  only  one-tenth  of  a  de- 
cri'e  hijjhertbmi  the  lowest  Kir  the  B«:i.<on.  It  is 
hitrdly  lo  be  enpecteil  that  Wauseon  will  continue 
furnishing  such  rccoi-rls  as  this.  The  mean  ilaily 
range  of  teui|ierature  over  tlie  whole  state  was  llt.2°, 
wlili:h  is  aUi'  unusually  great. 

The  nmuunt  of  jirecipitation  (luring  the  montli  was 
less  than  is  a«ual  for  March.  The  mean  <iepth  of  rain 
or  melted  snow  wa<  2.18  inches,  while  the  mean  of 
observations  extending  over  .several  years  is  3.17 
inches  for  the  month  of  March.  Uain  or  snow  fell, 
I  on  an  .iverage  ovirr  tlir  whole  .state,  on  twelve  days  in 
[the  month.  .\  Ihuiidcr-storin  of  considerable  vio- 
lence, and  covering  a  considerable  area,  occurred  on 
th<«  ereniug  of  the  Uth.     Westerly  winds  prevailed. 

Miajonrl  wuthnr-aervioe,  8t.  Looii. 

Weat/ier  report  fur  ApriL  —  The  average  temper- 
mature  of  April  has  been  ,'iU.7°  at  St.  Louis,  which  is 
ibout  half  a  degree  above  the  normal  of  Engelmann's 
Beries.     .Since  18.57  the  mean  April  temperature  has 
once  r»<.'»ched  Ofi.S°  (in   1SM4),  and  in  l.S.")7  it  fell  to 
44.1°,  a  range  of  22.7°.     The  extremes  during  the  last 
month  have  Iwen  32.2°  (on  the  24th)  and  85.6°  (on 
the  Nth),  which  are  very  ordinary  temperatures.     In 
April,    1857,    the   lowest   daily   minimum   was    18°; 
while  in  the  years  183.-*,  184:1.  and  1855,  the  highest 
maximum  re;M?hed  was  '.13°.     In  the  state  the  maxi- 
mum temperature  lias  Iweu  the  highest  in  the  central 
part,   Glasgow  reporting   03°,   Miami  i)2°;  while   at 
1  Cairo,  111.,  the  highest  tempt?rature  reached  was  84.5°, 
fthat  at  Keokuk  being  85°.     The  lowest   minimum 
e|)orted  was  22°,  at  Centrevillc;  and  twelve  stations 
fout  of  twenty-one  reported  the  minimum  as  32°  or 
rl)elow. 

The  rainfall  at  the  central  station  has  been   2.62 
inches,  the  normal  rainfall  being  370  inches.     At 
the  St.  Louis  water-works,  however,  the  rainfall  has 
been  .1.87  inches.     The  rainfall  has  been  heaviest, 
or  more  than  5  inches,  in  the  extreme  south-eastern 
part  of  the  state.     In  the  rentral-weslern  part,  and 
^,in  a  narrow  belt  extending  therefrom  to  Macon  and 
■Bhelbina,  the  fall  has  been  less  than  1  inch,  while  in 
fthe  north  the  fall  has  been  over  2  inches.     At  four 
■r.M.  on   the   14th  a  severe  lo<'al  storm,  which  w.as 
Iftpparenlly   an    incipient   tornado,   diil    considerable 
Htaimige   at    Hannibal.     Its   track    was   about    three 
hundred  feet  wide.     .Similar  storms,  with  liall,  were 
FobstTved  seven  miles  west  and  ten  miles  north  of 
Mexico.      \  small  tornado  having  a  width  of   fifty 
to  seventy   feet,    passed    through    the   western   part 
of  Pleasant  Hill  between  half-past  seven  and  eight 
A.M.     A  jiortion  of  a  rail  fence  was  c.irried  eight  feet, 
and  set  down  without  materially  changing  the  rela- 
tive positions  of  the  rails. 

In  the  dry  art-a  of  the  past  month,  where  ice-crust 
did  damage  to  the  wheat  during  the  winter,  additional 
damage  has  bi-en  done  by  the  drought  and  high  winds 
of  llie  past  month.  At  Savannah  not  over  one-tenth 
of  a  crop  is  left,  and  farmers  are  planting  the  ground 
In  corn.  Meadow  is  also  light.  In  the  s6uth-ea.stcrn 
^  art,  however,  the  plentiful  rains  have  repaired  to 
lomc  extent  the  damage  done  to  wheat,  and  it  is  turn- 
ing out  belter  than  was  expected.  Thus  far  the  fruit- 
crop  has  not  been  materially  injured  by  frost,  the 
cool  and  uniform  temperature  having  been  very 
favorable. 

Btata  aaivsnity  of  Kaniu,  Lawroact. 

Wealhrr  reporl/or  April.  —  During  this  montli  the 
temperature  wax  high,  the  rainfall  was  a  full  two- 
thirds  of  the  normal  quantity,  and  the  cloudiness, 
wind-velocity,  and  humidity  were  each  considerably 
hvluw  the  averages.    The  only  frost  was  a  harmless 


hoar-frost  on  the  24th.  All  kinds  of  fruit-trees  were 
in  blossom  from  the  10th  to  30th. 

Meiui  temperature,  67.18°,  which  is  3.17°  above  (he 
average  April  temperature  of  the  fifteen  preceding 
years.  Highest  temperature,  89.5°.  on  13th;  lowest, 
'■Vfi.  on  24th;  monthly  range,  54.5°:  mean  at  7  A.M., 
51.02°:  at  2  P.M.,  07.7°;  at^^i)  P.M.,  55°. 

Hainfall,  2.12  inches,  which  is  0.it2  Inch  below  the 
April  average.  Kain  fell  on  nine  days.  There  was 
no  snow.  There  were  two  thunder-showers.  The 
entire  rainfall  for  Ihe  four  months  of  1883  now  com- 
pleted has  l>een  6.44  inches,  which  Is  1,31  inches 
below  the  average  for  the  same  period  In  the  past 
fifteen  years. 

Mean  cloudiness,  40.11  %  of  the  sky.  the  month  be- 
ing 8.80%  clearer  than  the  average.  Number  of  clear 
days  (less  than  one-third  cloudy).  10;  entirely  clear, 
6;  half-clear  (from  one  to  two  thirds  cloudy),  0; 
cloudy  (more  than  two-thirds),  5;  entirely  cloudy,  2: 
mean  cloudiness  at  7  a.m.,  4.5.67  %;  at  2  p.m.,  43.33%; 
at  9  P.M.,  31.:iS';;,. 

Wind:  S.W.,  22  times;  .S.E.,  20  times;  N.W.,  17 
times;  S.,  13  times;  E.,  3  times;  W.,  3  times;  N.E., 
12  times.  The  entire  distance  travelled  by  the  wind 
was  12,9;J6  miles,  which  is  1,218  miles  below  the  April 
average.  This  gives  a  mean  daily  velocity  of  431 
miles,  and  a  mean  hourly  velocity  of  17.1)6  miles. 
The  highest  velocity  was  50  miles  an  hour,  on  the 
Uth.  Mean  velocity  at  7  a.m.,  15.60  miles;  at  2  p.m., 
22.40  miles;  at  9  p.m.,  15  miles. 

Mean  height  of  barometer,  28.957  inches;  at  7  A.M., 
2S.1«(1»  inches;  at  2  p.m.,  28.917  Inches;  at  9  p.m., 
28.1184  inches;  maximum,  29.473  inches,  on  24lh; 
minimum.  28.2,89  inches,  on  22d;  monthly  range, 
1.184  inche-i. 

Relative  humidity:  mean  for  month,  53.33;  at  7 
A.M.,  tH.7:  at  2  p.m.,  36.7;  at  9  p.m..  58.6;  greatest, 
100,  on  5th;  least,  10.5,  on  17th  und  24th.  There 
were  two  fogs. 

NOTES  AND  NEWS. 

The  first  meeting  of  the  Ohio  state  forestry  asso- 
ciation was  held  in  Cincinnati,  April  25  and  2i.t. 
Several  papers  upon  tree-planting  and  forestry  were 
read;  thetnost  elaborate,  based  upon  the  preliminary 
publications  of  the  tenth  census,  being  that  of  the 
United  States  commissioner  of  agriculture.  The 
meeting,  however,  if  we  may  judge  from  the  meagre 
reports  published  in  the  Cincinnati  papers,  produced 
no  new  facts  about  forests  or  forest  management, 
and  quite  failed  to  arouse  any  local  enthusiasm. 

It  is  difficult  to  decide  how  far  these  forestry  con- 
ventions, of  which  several  hava  been  held  during  the 
past  year  or  two  in  dlfterenl  parts  of  the  country, 
serve  tlie  cause  their  promoters  desire  to  foster. 
Forest  preservation  has  become,  from  various  points 
of  view,  a  question  of  great  national  importance  for 
the  United  States.  Economists  are  proi>crly  alarmed 
at  the  prospect  of  a  speedy  exliaustion  of  some  of 
our  must  valuable  varieties  of  lumber,  although  the 
more  serious  dangers  which  threaten  the  country 
through  the  effects  of  improper  forest  destruction 
upon  the  flow  of  rivers  and  agricultural  prosperity 
have  hardly  yet  received  proper  attention. 

Conventions  of  self-termed  'friends  of  the  forest' 
have  thus  far  failed  to  bring  about  any  reform  in  the 
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management  of  the  foresMoftne  country,  wbctlipr 
priviite,  or  sltu:it<'il  on  the  public  domain.  But  as 
atirh  meotin.^s  sen'c  to  keep  tlie  general  subjeut 
befivro  the  public,  It  would  not  be  fair  to  say  that  they 
have  not  some  value.  Forest  orators  at  these  meet- 
ings hivarlably  deplore  the  want  of  an  American 
system  of  forestry,  and  declare  that  suoli  a  system 
must  be  providc<l  at  once.  We  arc  not  sure  that 
we  exactly  know  what  they  mean  by  an  American 
system  of  forestry  (it  would  indeed  be  an  elastic 
system  which  wouM  be  equally  applicable  tn  the 
forests  of  Florida  and  Michigan) ;  but  it  is  safe  to  pre- 
dict, that,  if  our  forests  are  ever  managed  under  any 
sensible  system  which  will  secure  the  greatest  benefit 
from  theni  for  the  whole  community,  such  a  system 
will  be  reached  through  scientific  invostigation,  qui- 
etly pursued  along  lines  of  definite  research,  and  not 
by  the  teachings  of  enthusiasts  who  attend  conven- 
tions, and  tind  it  easy  to  tell  us  all  about  forests,  and 
what  they  ilo  in  Europe  to  preserve  them. 

—  At  the  meeting  of  the  Washington  anthropo- 
logical society,  held  May  1,  Mr.  Albert  S.  Uatarhot 
gave  an  account  of  his  recent  journey  to  the  .Shete- 
macha  Indians  in  southern  Louisiana,  near  and  on 
the  Gulf  coast  Once  these  people  were  very  power- 
ful in  this  region  ;  but  they  are  now  reduced  to  a 
handful,  very  much  mixed,  the  younger  ones  even 
refusing  to  learn  the  mother-tongue.  Many  of  their 
old  practices  yet  prevail  :  but  the  innovatiim  of  new 
ways  and  wonls  upon  the  old  gives  a  most  instruc- 
tive lesson  iipfju  the  growth  ui  civilization.  At  the 
same  meeting,  Professor  Cyrus  Thomas  made  a 
report  up>m  a  map  of  mound  distribution  which  he 
is  preparing  under  the  direction  of  the  Bureau  of 
ethnology.  The  plan  has  been  to  collect  and  classify 
from  every  available  source  the  mounds  enumerated 
In  each  state  where  they  exist.  From  these  data  the 
map  has  resulted. 

—  The  mathematical  section  of  the  Washington 
philosophical  society,  April  'Jt!,  heonl  the  conclusion 
of  Mr.  Kuminell's  discussion  of  alignment  curves, 
and  Prof.  A.  Hall  on  The  determination  of  the  mass 
of  a  planet  from  the  relative  observation  of  two 
satellites.  May  0  Mr.  M.  O.  Doolittle  road  a  paper 
on  InSnilesimalsand  inflnitt^s,  which  gave  rise  to  con- 
siderable discussion  as  to  the  true  meaning  of  these 
terms.  Mr.  E.  B.  Elliott  then  explained  the  construc- 
tion of  perpetual  calendars. 

—  The  Philosophical  society  of  Washington,  at  its 
meeting,  May  h,  listened  to  Mr.  H.  A.  Hazcn  on  Hy- 
grometric  observations,  and  Mr.  R,  J.  Farquhar  on 
Dreams  in  their  psychological  relation. 

—  The  Natural  history  society  of  Toronto  has  just 
elected  as  office-bearers  for  the  coming  year,  Dr. 
Brodie,  president;  Messrs.  Pierce  and  Seaton,  vice- 
presidents;  Mr.  Williams,  recording  secretary;  Mr. 
Clare,  corresponding  secretary ;  .tnd  Mr.  Mosey,  cura- 
tor and  librarian.    The  question  of  the  usefulness  of 


the  English  sparrow  was  brought  up  at  llic  Uift  meet- 
ing by  Mr.  Ilrnry  Melville,  who  ur^ed  tlio  society  to 
petition  the  Canadian  government  to  furnish  surh 
material  assistance  as  might  enable  the  society  to 
secure  practical  results. 

—  At  a  meeting  of  the  Department  of  science  and 
arts  of  the  Ohio  mechanics'  institute,  held  May  li), 
Mr.  George  W.  Bugbee  read  a  paper  on  the  Manu- 
facture of  small  fire-arms,  which  was  illustrated  by 
models  and  blackboard  drawings;  and  Dr.  F.  Boeder 
exhibited  a  method  of  purifying  muddy  water  hy 
means  of  dyalized  Iron. 

—  At  the  meeting  of  the  Biological  society  of  Wash- 
ington, May  11,  communications  were  made  by  Prof. 
I,.  F.  Ward,  on  some  hitherto  undescrlbed  fnnxil 
plants  from  the  lower  Tellowstonc,  collected  by  Dr. 
C.  A.  White  in  18.«;  by  Mr.  Frederick  W.  True, 
on  a  new  pygmy  spenn-whalc  from  the  New  Jersey 
coast;  and  by  Dr.  Thomas  Taylor,  on  .\.ctinomyko*i8, 
anew  infectious  disease  of  man  and  the  lower  aui- 
mals,  with  exhibition  of  a  portion  of  the  diseased 
viscera  of  a  dog  containing  specimens  of  the  fungiis 
Actinomyces. 

—  The  annual  report  of  the  North  Carolina  agricul- 
tural experiment  station  Is  very  largely  composed  of 
tlie  results  of  analyses  of  commercial  fertilizers,  and 
of  amateur  tield-experiments  ou  their  use.  Some  of 
these  have  been  previously  published  in  the  form 
of  bulletins,  and  have  been  noticed  in  our  columns. 
A  few  fodder-analyses  are  also  given,  among  them 
some  of  the  by-products  of  cotton-seed  aiui  rice,  an 
account  of  which  appears  in  another  column;  and  a 
field-experiment  with  cotton  is  reported,  giving  the 
interesting  result  that  too  heavy  manuring  with 
nitrogen  (on  poor  land)  actually  decreased  the  crop 
of  cotton,  presumably  by  unduly  stimulating  Ihe 
growth  of  the  vegetative  organs. 

—  A  meeting  of  the  United  States  naval  institute 
was  held  at  Annapolis  on  May  10,  at  which  the  prize 
essay  of  '8G  was  discussed,  and  Professor  Charles  E. 
Munroc  read  a  pajwr  on  the  Drying  of  gunpowder 
magazines. 

—  Mr.  E.  W.  Nelson,  who  arrived  In  Washington 
liu!t  wnek  for  the  purpose  of  completing  his  report 
upon  the  ethnology  and  zo<>logy  of  Alaska,  has  suf- 
fered a  decline  in  health,  and  will  be  forced  to  rt^ 
turn  to  Colorado  Inunediately. 

—  Dr.  Tarleton  H.  Bean  will  go  to  London  in  .June, 
to  bo  present  at  the  Flslieries  exhibition,  ami  to  prns- 
ecate  some  Important  studies  in  ichthyology  in  co- 
operation with  Professor  Goode.  Be  will  probably 
visit  the  principal  museums  on  the  continent. 

—  The  treasurer  of  the  American  committee  of  the 
Balfour  memorial  fund  acknowledges  the  followlni; 
subscriptions:  Dr.  S.  Weir  Mitchell,  Philadelphia, 
$2.5;  Roswell  Fisher,  M.A.,  Cantab,  Montreal,  f.'.; 
Dr.  T.  W.  Mills,  McGlll  college,  Montreal,  ♦a.  Pte- 
viiJU5ly  acknowledged.  $'tsn.2't. 
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TOO  MUCH  RED  TAPE. 

The  rdief  of  tlie  party  now  at  the  inti'rna- 
tioiml  polar  station  at  Lady  Franklin  Bay  is 
attracting  the  attention  of  those  intereeted  in 
arctic  matters.  In  this  connection,  Dr.  C.  II. 
Merriam  has  written  a  pungent  Init  timely 
letter,  printed  in  the  New  York  tribune  of 
May  •'•.  The  expetlition  of  18M2  was  pre- 
vented by  ice  from  reaching  a  latitude  where 
«uy  etfective  aid  might  have  been  rendered, — 
a  fact  which  made  the  alleged  drunkenness 
and  incompetency  of  the  person  in  charge  of 
the  relief  party  of  little  practical  consequence, 
except  to  his  associates  in  the  service.  That 
they  were  not  disturbed  by  it  is  evident  from 
the  fact  that  his  despatch  on  similar  service 
this  summer  has  only  been  averted  by  remon- 
strances similar  to  and  including  Dr.  Merri- 
am's.  Fortunately  for  the  credit  of  the  country 
and  for  Lieut,  (ircely's  party,  the  plans  have 
been  changed,  and  it  is  probable  that  a  person 
rendered  comiwtent  for  the  position  by  exi)eri- 
ence  ami  intelligence  will  be  put  in  charge,  and 
possibly  accompanied  by  one  or  two  qualiHed 
arctic  experts  in  an  advisory  capacity. 

It  is  well  known,  that,  within  the  limits  of 
the  United  States,  the  possession  of  a  naval 
or  military  commission  and  a  congression.il 
appropriation  fully  qualify  the  holder  for  any 
scientific,  technical,  or  moral  undertaking. 
Some,  however,  have  been  audacious  enough 
to  doubt  whether  this  law  holds  good  in  anj* 
foreign  jurisdiction,  and  whether  the  floes  of 
Bsflin's  Bay  are  sufficiently  under  its  influence 
to  recoil  more  readily-  before  brass  than  before 
horn  buttons.  One  thing  is  certain,  the  ser- 
vice concerned  will  be  held  to  a  rig^d  respon- 
sibility by  geographers  and  the  public  ;  and  if 
[inilitary  prepossessions  result  in  the  rejection 
'of  any  pr.-ictic.ible  (if  unmilitary)  means  of 
succor,  physical  or  mental,  the  condemnation 
of  any  ensuing  failure  or  disaster  will  fidl 
whore  by  common  sense  and  military  rules 
alike  it  belongs. 

It  is  well  known  to  those  acquainted  with  the 
subject,  that  good  arctic  navigators,  masters, 
Ko.  17.  —  -ma. 


and  seamen,  good  ships  for  encountering  the 
ice,  and  every  article  necessary  for  equipping  a" 
properly  fitted  expedition,  can,  by  payiug  for 
it,  be  got  at  ."^t.  Johns  from  the  sealing-fleet 
ami  its  equippers  ;  that  the  bad  ice-naugation 
of  1882,  from  all  indications,  is  likely  to  be 
duplicated  this  season  ;  that,  to  be  more  than 
a  contemptible  pretence,  the  relief-party  must 
be  composed,  rank  and  file,  of  men  who  know 
their  business,  and  have  the  grit  to  do  it ;  that 
the  advice  and  unbought  assistance  of  all  arctic 
investigators  within  reach  may  be  had  IVeely  by 
the  responsible  head  of  the  Signal-service. 

Knowing  this,  and  believing  that  officer 
willing  and  ready  to  do  the  best  and  most 
reasonable  thing  in  the  premises,  we  await 
final  action'  in  the  confident  belief  that  post 
mistakes  are  not  to  be  repe.ited,  and  that  the 
results  of  cutting  red  tape  will  be  creditable 
alike  to  the  service  and  to  the  country. 


THE    ALPHABET    AND    SPELL/NO- 
REFORM. 

The  letters  of  the  alphabet  are  ho  variously 
sounded  iu  dilferent  countries  that  they  could 
not  be  internationally  employed,  with  phonetic 
consistency,  without  altering  the  whole  orthog- 
raphy of  the  different  languages.  French  and 
English,  for  example,  could  not,  by  any  .idap- 
tation  of  Roman  letters,  be  made  phonetically 
intelligible  efpially  to  French  and  English 
readers.  Try  to  write  such  phrases  as  '  la 
langue  fram^ise,'  '  the  English  tongue,'  so  as 
to  show  the  actual  pronunciation  of  the  words, 
and  the  titter  hopelessness  of  the  task  will  be 
apparcjit. 

The  letters  n  and  g  have  three  distinct  sounds 
—  different  from  their  alphabetic  sounds  —  in 
the  three  words  in  which  they  occur  in  the 
above  illustrations.  In  the  word  •  langue,'  the 
n  is  used  meifly  as  a  sign  that  the  preceding 
vowel  is  nasal,  and  the  g  has  the  second  of 
its  two  regular  •  soft '  and  '  hard  '  sounds.  In 
the  word  '  English,'  the  n  has  a  separate 
sound,  wliich  is  not  that  normally  associated 
with  the  letter,  and  the  g  has  the  same  sound 
as  in  '  langue.'  In  the  word  '  tongue,'  neither 
the  n  nor  the  g  is  separately  pronounced  ;  but 
the  combination  has  a  distinctive  sound,  which 
is  not  represented  by  any  letter  in  the  alpha- 
bet. This  sound  of  the  <.«mliiued  letters  ng  is 
the  same  .is  that  of  the  n  alone  in  the  word 
'  English.'    In  •  hanger '  and  '  anger,'  '  longer  ' 
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(one  who  longs)  ami  '  longer '  (comparative 
ol'long),  •  singer'  and  *  linger,'  etc.,  tlie  same 
diversity  in  the  use  of  these  letters  will  he 
observed. 

The  sounds  of  the  vowel  letters  in  the  above 
illustrations  are  equally  diversified.  The  letter 
a  in  '■la,'  ^  lanffue,'  and  '-fa««e.'  has  three 
sounds,  the  second  of  which  does  not  exaetl}- 
corre8])ond  to  any  P^ngiish  sound.  The  letter 
«  in  the  woitls  '  the  '  and  '  English.'  has  two 
sounds,  neither  of  which  is  narmally  associated 
with  the  letter  as  an  alphabetic  element,  and 
the  second  of  which  does  not  corresjiond  to  any 
French  sound.  The  letter  o  in  '  tongue '  has  a 
sound  which  does  not  occur  in  French,  and 
which  is  ditl'erent  from  either  of  the  regular 
'  long  '  or  '  short '  sounds  of  o  in  Knglish.  In 
addition  to  these  diversities  in  the  sounds  of 
single  letters,  the  alxivo  six  words  illustrate 
another  anomaly  in  tlie  use  of  conibinalions  of 
letUsrs  to  denote  simple  elementary  sounds, 
—  us  th  in  '  the,'  ah  in  '  English,'  and  ng  in 
'  tongue.' 

On  account  of  the  impossibility  of  reconcil- 
ing the  varieil  associations  of  sounds  and  letters 
in  different  languages,  spelling-reformers  are 
obliged  to  limit  their  efforts  to  a  single  lan- 
guage, ajid  to  disregard  all  hope  of  arriving 
at  international  imiformity.  This  latter  could 
only  be  attained  l>y  means  of  such  an  aljihabet 
as  that  of  Visible  speech,  which  obviates  in- 
ternational difflcullies  by  furnishing  a  physio- 
logical key  to  the  sounds  of  all  letters.  But 
an  imiKjrtanl  immediate  use  might  be  made  of 
a  few  of  the  Visiblc-8i)ee(!h  symbols,  to  sup- 
plement the  Roman  alphabet  by  furnishing 
letters  for  sounds  that  are  at  present  unrepre- 
sented. Many  of  the  anomalies  of  orthogra- 
phy would  be  removed  in  tiiis  way,  and  with 
ft  minimum  of  interference  with  established 
usage.  It  is  well  known  that  we  have  six 
consonant  sounds,  which,  for  want  of  separate 
letters,  are  written  b}'  digraphs,  or  by  various 
combinations  of  letters.  These  are,  — 
sU    —  in  ,fish  [ce  in  ocean,  ci  in  vicious,  ti  in 

notion,  etc.]. 
zh'  —  [s  in  pleasure,  vision;  z  in  azure;  ge 

in  edge,  rouge.'] 
th    —  in  Chin. 
dh'  —  in  then. 
wh   —  in  when. 
ng   —  in  aivg  [n  in  ink,  anger,  etc.]. 

Even  objectors  to  sjjcUing-reform  would 
probably  admit  the  desirability  of  adding  let- 
ters to  the  alphabet  for  all  acknowledged  sim- 

<  Tbl«  ortbofrniphy  of  the  Intended  vound  nowhere  occurs  In 
prmciico;  but  lloruau  leltvra  adinlt  of  no  bettor  way  uf  writing 
ibe  element. 


pie  sounds.  In  the  present  paper,  consonants 
alone  are  dealt  with.  Arl)itrary  letters  have 
been  often  proposed,  but  they  have  not  met 
with  acceptance.  The  Visil)le-si>eecli  letters 
—  being  physiological  pictures  of  the  organic 
formation  of  their  sounds,  and  in  no  sense 
arbitrary — might,  with  great  advantage,  be 
adopted  in  these  cases.' 

New  characters  being  wanted  to  supply  the 
consonant  deficiencies  in  our  system  of  letters, 
there  is  no  need  to  seek  for  forms  in  old  or  for- 
eign alphabets,  or  to  devise  a  set  of  arbitrary 
characters,  when  Visible  speech  offers  for  our 
use  its  physiological  letters  ready  to  till  every 
gap  in  our  own  or  other  alphabets.  The  follow- 
ing are  the  symbols  which,  in  this  system,  de- 
note the  six  unrepresented  consonant  sounds  in 
English.  The  physiological  meanings  of  the 
symbols  need  not  be  here  explained  :  but  the 
reader  can  judge  of  the  simplicit}-  of  the  forms, 
and  of  their  atlaptability  for  intermixture  with 
oi-dinary  letters,  by  the  annexed  illustrations. 


1LLU8TR.\TI0N8. 

fbfa.       sbeep,  calcb,         ocpau,          caution,          vluloue. 

fin,    neep,  catn,    onan,    caunoii.    vinous, 

edge.      rouge,  azure,          mcneuro,         vUlon,         uaukl, 

cdn,   roun,  anure,   raeanure,   vinon,   unual, 

tbln,        truth,  three,         ftulbor,         etliolc,         athwart, 

truu,  Uree,     auuor,     eunic,     auwart, 

tfaU,  breathe,         either,         gather,         within. 

wis,  breau,     eiuer,     gauer,    wiuin, 

wtuit,  when,       whether,         awhile,         miwbere, 

Dat,  sen,      seuer,      aoile,     noDere, 

Ink,  uncle,          angry,           Manctliy. 


uin, 

then, 

uen, 

why, 

■Ing. 

sie,    iek,    uecle,    aeigry,    saectitj. 

The  advantage  of  adopting  the  required 
Bupplemeutary  letters  from  a  scientiQc  and 
universal  alpliabet  is,  tbat  the  same  additions, 
as  well  as  others  from  the  same  source,  may 

1  Thuce  who  arc  not  ncquatnied  with  VUlble  apecch,  m  ft 
■ource  from  which  lettvra  iimy  hv  ijrmwn  aa  wanted,  nifty  b« 
referred  lo  the  ju<)^utit  pronounced  on  the  avetuai  by  the  mo«t 
eminent  ftUthorUy  on  pbonetloa,  AlexAnder  John  Ktlls,  F.R.8.» 
who  write*  to  the  Kcntler  (Aug.  6,  184A},  "Until  Mr.  MelvflJo 
Bell  unfolded  U)  rae  bin  cnreful,  elaborftte,  yet  aioiple  and  com- 
plete «y«t4>mi  I  bad  uo  knowU'dge  of  Alphabetlcii  as  tt«cicnc«.  ... 
Alphabetic*  as  n  dclence,  »u  fiir  oa  t  have  been  able  U>  aaoertftlo, 
—  and  I  bftve  looked  fur  U  far  and  wide,  —  did  not  oxlat.'* 
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l>^  used,  as  required,  in  connection  with  any 
other  langunge  employing  the  Roman  alphabet. 
Tor  example :  the  sign  of  nasality  in  Visible 
Speech  is  |  ;  and  this  character  might  very 
conveniently  replace  the  n  and  in  used  in 
French,  as  in  '6on,'  'temps,'  'enjin,'  etc.  The 
peculiar  sounds  of  cA,  g,  and  w,  in  German,  as 
in  '  nach.'  '  ich,'  '  auge,'  '  wie,'  etc..  have  very 
simple  representatives  in  the  physiological  al- 
phabet, which  might,  with  great  benefit,  be 
adopted  in  the  Romanic  writing  of  German. 
The  following  illustrations  exemplify  these 
suggested  improvements  in  French  and  Ger- 
man phonetic  w^riting :  — 

bos,   te\,   es&s,    nac,    in,    auce,    3ie. 

bon,    tcmpfl,  enflD,      na4:h,       Icb,        AUge.         wto. 

The  alphabet  that  expresses  the  speech  of 
America,  England,  France,  Italy,  and  Spain, 
is  a  wonderfully  imperfect  instrument;  but  it 
is  more  imperfect  in  relation  to  the  sounds  for 
which  it  is  used  in  America  and  England  than 
in  the  other  countries.  Common  sense  revolts 
at  the  unnecessary  difllcuUics  imposed  on  the 
young  by  those  who  have  got  over  tlie  diffl- 
uculties  for  themselves  ;  for  it  must  be  ackiiowl- 
••dged  that  the  efforts  of  spelling-reformers 
have  been  resisted  on  no  better  ground  than 
that  of  conservatism  of  error  and  defect,  be- 
cause establishe<l.  Orthography  has  been  con- 
siderably- mo<lifie<l  for  local  uses  in  Spain,  and, 
to  a  more  limited  extent,  in  France.  To  the 
English-speaking  races  remains  the  task  of 
effecting  greater  modificatious  to  remove  not 
only  local,  but  international  ditliculties.  For 
this  purpose  the  alphabet  itself  must  be  re- 
formed. This  paper  shows  how  such  a  reform 
could  most  hopefully  be  commenced.  But 
why  not  have  two  alphabets  ?  The  new  letters, 
being  purely  phonetic,  would  be  a  key  to  old 
letters,  not  only  in  English,  but  univers.illy ; 
and  then  the  venerated  orthography  of  our 
literature  might  remain  undisturbed. 

Alex.  Mklville  Bell. 


A  STUDY  OF  THE  IIUAfAN   TEMPORAL 
BONE.  —  II.» 

The  labyrinth  is  a  complex  receptacle  of  the 
Jntenial  ear,  embedde<l  within  the  petrosa,  with 
lits  long  axis  parallel  with  this,  and  occupying 
a  position  intermediate  to  the  t3-mpanum  and 
the  internal  auditory  meatus.  Its  cavity  is 
enclosed  with  compact  walls  for  the  most  part 
not  distinelly  ditfereutiated  from  the  rest  of 
the  i)ctrosa.  It  consists  of  three  [wrtions. 
named  the  vestibule,  the  semicircular  canals, 
and  the  cochlea. 

■  Coollnttcd  from  No.  14. 


The  vestibule  is  an  irregularly  ovoidal  cavity 
situated  between  the  tympanum  and  the  inter- 
nal auditory  meatus,  communicating  with  the 
cochlea  forward  and  inward,  and  the  semi- 
circular canals  backward  and  outward.  In  its 
outer  wall  is  the  oval  window,  opening  into 
the  tympanum,  but  closed  in  the  complete  con- 
dition by  the  base  of  the  stirrup.  At  the  fore- 
part of  its  inner  wall  is  a  circular  conca\'ity, 
the  hemispherical  fossa,^  at  the  bottom  of 
which  is  a  little  group  of  minute  foramina 
named  the  middle  cribriform  macula.  The 
fossa  is  defined  by  an  acute  marg;iu,  which 
expands  at  the  roof  of  the  vestibule  in  a  low 
pyramidal  eminence.  This  is  perforated  by 
a  group  of  minute  foramina,  the  superior 
cribriform  macula.  On  the  roof  of  the  ves- 
tibule, outwardly  and  behind  the  fossa  indi- 
cate<l,  is  another  less  defined,  named  the 
hemielliptical  fossa.^  At  the  lower  part  of 
this  is  the  aperture  of  the  fine  venous  canal,* 
which  communicates  with  the  cleft  on  the 
posterior  surface  of  the  petrosa.  Below  the 
oval  window  is  the  cochlear  fonsa,*  which,  in 
the  prepared  bone,  communicates  freely  with 
the  cochlea,  but,  iu  the  recent  state,  opens  only 
at  its  fore-part  into  the  vestibular  pass.sge 
of  the  same.  Externally,  above  and  behind 
the  hemielHiitical  fossa,  the  semicircular  canals 
communicate  with  the  vestibule. 

The  .lemicircular  canals  are  three  horseshoe- 
shaped  tubes,  traversing  the  compact  sub- 
stance of  the  petrosa  outwardly  from  the  ves- 
tibule, with  which  they  communicate  by  five 
apertures.  They  are  compressed,  cylindrical, 
and  each  h.is  one  end  expanded  in  a  pjTiform 
dilatation  named  the  ampulla.  The  posterior 
canal^  is  longest,  is  directed  vertically  out- 
ward, and  extends  lowest;  the  superior  canal 
is  directed  vertically  fore  and  aft,  extends 
highest,  and  produces  the  conspicuous  promi- 
nence on  the  front  surface  of  the  petrosa ; 
and  the  external  canal"  is  shortest,  and  is 
directed  horizontally  outward  on  a  level  with 
the  ends  of  the  superior  canal,  and  the  middle 
of  the  posterior  can.al.  The  ampullae  of  the 
superior  and  external  canals  occupy  their  fore- 
ends,  are  contiguous,  and  open  into  the  ves- 
tibule above  the  oval  window.  The  ampulla 
of  the  posterior  canal  occupies  its  lower  end, 
and  opens  into  the  lower  back  part  of  the  ves- 
tibule. The  hind-end  of  the  superior  canal, 
and  the  upper  end  of  the  posterior  canal,  con- 
join in  a  common  canal,  which  opens  into  the 
upiK>r  back  part  of  the  vestibule  ;  and  the  hind- 


1   Fn«- 

1  Ko- 

•  Ai|ii  v«atlbulT. 

•  InUrnnl  or  Inferior. 


icn,  reccMBUs  upbacrleus. 
oa,  reoctflut  elllpUeui. 

•  Ut'conua  coshlMrif . 
*  Uedian,  borlxonul,  Icut. 
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id  of  the  extcrnnl  cnnal  opens  into  the  latter 

its  middle  back  part. 

In  the  arapulla  of  the  posterior  semicir- 
cular canal  is  a  little  i-irciilar  group  of  minute 
foramina,  the  inferior  cribriform  macula. 

The  cochlea,  named  'from  its  resemblance 
to  a  snnil-shell,  is  situated  inwanlly.  and  in 
advance  of  the  vestibule.  It  is  a  broad,  low 
cone,  placed  on  edge,  with  its  base  applied 
behind  to  the  bottom  of  the  internal  auditor^' 
meatus,  with  its  axis  directed  forwai-d  and  a 
little  outward,  and  with  its  ajjex  contiguous 
to  the  eustachian  tnl)e  and  the  liend  of  the 
carotid  canal.  Externally  it  produces  the 
promontory,  and  internally  its  wall  is  separated 
from  the  exterior  com|met  \ayeT  of  the  petrosa 
by  the  spongy  substance  occupying  the  inte- 
rior of  the  apex  of  the  latter. 

The  cochlea  consists  of  a  cylindroid.  slightlN' 
tapering  tube,  the  cochlear  canal,  which  winds 
spirally  round  a  central  column,  named  the 
modiolus.  The  tube  makes  nearly  three  turns, 
gradually  jjrojecting  in  its  course,  and  ending 
in  a  rounded  summit,  the  cupola.  From  the 
round  and  oval  windows,  the  cochlear  canal 
turns  downwanl,  inward,  upward,  and  out- 
ward, and  continues  in  the  same  relative 
coui-se  to  the  end. 

The  modiolus,  or  central  column  of  the 
cochlea,  is  conical,  with  a  broad  base  excavated 
and  impressed  by  the  spiral  tract  at  the  bottom 
of  the  internal  auditory  meatus,  and  with  its 
apex  terminating  immediately  behind  the  end 
of  the  cochlear  canal.  In  the  course  of  the 
latter,  the  modiolus  undergoes  a  rapid  reduc- 
tion, and,  in  the  view  of  a  longitudinal  section 
of  the  cochlea,  appears  as  a  short,  wide,  cylin- 
drical column,  with  a  second  short  and  narrow 
one  projecting  centrally  from  the  former. 
From  the  middle  of  the  modiolus,  in  the  course 
of  the  cochlear  canal,  there  projects  a  thin 
shelf,  named  the  spiral  lamina.  This  reaches 
about  half  w.\v  across  the  canal,  partially  divid- 
ing it  into  two  passages.  In  the  complete 
condition  of  the  labyrinth,  a  membranous  tube, 
the  cochlear  duct,  extends  along  the  cochlear 
canal,  between  the  spiral  lamina  and  the  op- 
posite wall,  and  comi)letely  separates  the  two 
passages.  Of  these,  one  communicates  with 
the  round  window  of  the  tj-mpanum.  and  is 
hence  called  the  tympanic  passage,^  while  the 
other  communicates  with  the  vestibide.  and 
is  named  the  ventibular  passage.'^  The  two 
passages  communicate  willi  eacli  other  at  the 
jmmit  of  the  cochlea,  within  the  cupola,  by 
r«  common  orifice.' 

The  turns  of  the  cochlear  canal  being  contig- 

■  Scalalympiulca.         <  Real*  vvillbull.         "  Hollcainia*. 


nous,  in  a  longitudinal  section  of  the  cochlea, 
they  appear  separated  by  a  ]>artition  extending 
from  the  modiolus  to  the  perij)hery  of  the  c<jch- 
Ica  and  gradually  thickening  as  it  approaches 
the  latter.  The  partition  is  thickest  at  its  com- 
mencement, and  gradually  becomes  thinner  in 
its  course,  until  itabrnptl}'  terminates  in  a  cres- 
cenlic  edge  extended  between  the  apex  of  the 
modiolus  and  the  cupola.  The  interior  surface 
of  the  cochlear  can.il.  exclusive  of  the  modiolus 
and  spiral  lamina,  is  imperforate  and  smooth. 
Opposite  the  spiral  lamina  it  is  commonly 
marked  by  a  faint  line,  indicating  the  attach- 
ment of  the  spiral  ligament. 

The  surface  of  the  modiolus  curves  continn- 
ouslyfrom  this  into  the  snrfacesof  the  cochlear 
canal  and  spiral  lamina.  In  transverse  section 
the  canal  appears  more  or  less  reniform. 

The  spiral  lamina  is  widest  at  its  commence- 
ment, opixjsite  the  round  window,  gradually 
narrows  in  its  course,  and  ends  in  a  hook-like 
process'  projecting  from  the  apex  of  the  modi- 
olus. At  its  commencement  a  narrower  ix)r- 
tion'-*  is  continued  around  to  the  opposite  side 
of  the  cochlear  canal,  where  it  arches  over  the 
round  window.  The  anterior  surface  of  the 
spiral  lamina  is  directed  into  the  vestibular 
passage.  .\  groove  along  its  middle  divides 
it  into  two  zones,  of  whicli  that  next  the  free 
edge  is  the  more  compact  and  even.  The  pos- 
terior surface  looks  into  the  tympanic  passage. 
The  free  edge  is  rounded  and  minutely  serrulate. 

The  surfaces  of  the  modiolus  and  spiral  lami- 
na are  minutely  porous  for  the  transmission  of 
vessels  and  nerves ;  and  this  condition  is  more 
marked  within  the  tympanic  passage. 

('ominonl3-  a  row  of  larger  elliptical  foramina, 
or  pit.s,  is  sitimtcd  within  the  latter  passajre. 
along  the  root  of  the  spiral  lamina,  extending 
on  the  modiolus,  giving  this  position  a  fluted 
appearance.  The  arrangement  is  of  variable 
regularity,  sometimes  intciTupted,  and  at  times 
obscure.  A  narrower  row  of  smaller  and 
more  numerous  foramina  occupies  the  base  of 
the  modiolus  within  the  same  passage.  A  row 
of  small  foramina  is  also  variably  conspicuous 
at  the  liottom  of  the  modiolus,  contiguous  to 
the  spiral  lamina  in  the  vestibular  passage. 
Within  this,  also,  the  modiolus  is  more  or  le.ss 
marked  by  minute  radiating  grooves,  which  ad- 
vance and  branch  on  the  anterior  surface  of  the 
passage. 

The  modiolus  is  composed  of  fine  spongy 
substance  defined  by  a  thin,  more  compact 
l.nyer.  It  is  traversed  by  a  central  canal, 
for  the  transmission  of  nn  artery,  commencing 
at  the  central  aperture  of  the  spiral  tract,  and 
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ending  nt  tbe  apex  of  the  modioloM.  A  larger 
aptra/ cant// travcrHBo  it  jimt  behind  nml  nlong 
till-  course  of  the  spirsil  lamina,  for  the  accoin- 
nioilaiion  of  the  spiral  ganj^liou.  Numerous 
fine  canals,  communicating  with  the  minute  fo- 
ramina of  the  spiral  tract,  likewise  ti-nverse  the 
in<Mliolus,  for  the  trnnsmission  of  the  lUaiuents 
of  the  cochlear  nerve.  The  cRuals  in  their 
advance  are  successively  reflected  to  open  into 
the  spiral  canal  of  the  modiolus. 

The  spiral  lamina  is  composed  of  two  delicate 
compact  layere,  with  an  intervening  delicate 
spongy  layer,  which  is  traversed  with  numerous 
fine  radiating  and  anastomosing  canals.  These 
communicate  with  the  spiral  canal  of  the  modi- 
olus, and  terminate  in  minute  apertures  at  the 
free  edge  of  the  spiral  lamina. 

The  tympanic  passage  of  the  cochlea  is  ili- 
rected  from  the  roun<l  window  downwanl.  for- 
ward, and  inward.  It  is  crossed  helow,  just 
iu  .advance  of  the  window,  by  a  little  crest,' 
to  the  inside  of  which  is  the  aperture  of  the 
fine  venous  canal  communicating  with  the  pyr- 
amidal pit  of  the  jugular  foramen.  The  ves- 
tibular passage  communicates  with  the  vestibule 
internally  to  and  alwve  the  tympanic  passage, 
and  below  the  position  of  the  oval  window. 

The  round  window  looks  outwardly  from  the 
tympanic  passage  into  the  arched  recess  at  the 
back  of  the  promontor^v.  It  is  beneath  and  a 
little  external  to  the. position  of  the  oval  window, 
ftom  which  it  is  separated  by  a  vaulted  arch 
formed  by  the  upper  part  of  the  promontory. 
It  is  irregularly  circular  or  somewhat  oval,  and 
about  a  third  loss  in  size  than  the  oval  window. 


GLACIAL  DEPOSITS  OF  THE  BOW  AND 
BELLY  RIVER   COUNTRY. 

During  the  progress  of  the  geological  exami- 
nation of  the  Bow  and  Belly  River  country, 
which  lies  for  the  most  part  in  the  drainage- 
area  of  the  South  .Saskatchewan,  north  of  the 
49th  parallel,  and  immediately  east  of  the  base 
of  the  llocky  Mountains,  several  jxiinls  of  con- 
sidoraltle  interest  and  imiKjrtance  in  the  his- 
tory of  the  glacial  pcrioti  have  been  observed. 
These  observations,  though  m.idc  in  the  summer 
of  1X81,  have  not  yet  been  published  ;  and,  .is 
it  is  hoped  that  the  work  of  the  coming  season 
may  add  largely  to  our  knowledge  of  this  and 
neighboring  districts,  a  detailed  report  is  like- 
ly to  be  still  further  deferred.  A  brief  general 
notice  may  in  the  mean  time  be  of  interest  to 
the  readers  of  Scienck. 

A  systematic  account  of  the  '  surface  geolo- 
g}- '  of  this  and  other  districts  in  the  vicinity 

*  frHaUi   ai-mlluttariii. 


of  the  49th  parallel  was  first  given  by  the 
writer  in  1875.'  Observations  were,  however, 
nt  that  time,  necessarily  confined  more  or  lesa 
closely  to  the  neighborhood  of  the  49th  paral- 
lel. The  late  examination  of  the  Bow  and 
Belly  country  has  been  much  more  complete, 
embracing  an  area  of  about  20.000  square 
miles.  The  surface  of  this  region  declines,  but 
not  uniformly,  from  a  height  exceeding  4,000 
feet  along  the  base  of  the  mountains  to  •about 
2,.'}00  feet  in  its  eastern  and  north-eastern  parts. 
With  the  exception  of  a  strip  of  country  which 
may  be  designated  as  the  foot-hills  of  the 
Rocky  Mountains,  the  whole  of  this  tract  is 
coverol  more  or  less  deeply  with  material  which 
m.iv  be  generally  referred  to  as  '  drift;.'  Over 
considerable  areas  this  covering  is  from  100  to 
200  feet  in  thickness  ;  but  in  other  places  it  is 
comparatively  scanty,  particularly  on  some  of 
the  more  elevated  plateaus  of  cretaceous  and 
Lar.imie  rocks.  During  later  tertiary  time  the 
country  has  evidently  been  subjected  to  very 
extensive  denudation ;  and  its  surface  must 
have  been  much  more  divereified  at  the  onset  of 
the  gliicial  period  than  it  is  at  present.  The 
drift  de[)Osits  have  evidently  filled  pre-existing 
hollows  and  low  tracts  ;  and  the  general  effect 
has  been  a  filling-up  of  its  irregularities,  and  the 
production  of  wide  areas  of  almost  level  prairie 
coimtry.  In  cutting  out  their  beds  anew  in  the 
modern  period,  the  rivers  have  in  some  places 
exposed  fine  sections  of  the  cretaceous  and 
Laramie  rocks,  while  in  others  the  base  of  the 
drift  deposits  has  not  been  reached. 

Resting  immediately  on  the  surface  of  the 
cretaceous  and  Laramie  rocks  in  a  numbrr  of 
localities  on  the  Bow,  Belly.  Old  Man,  and  other 
rivers,  is  a  deposit  of  well-rolled  pebbles  or 
shingle,  consisting,  for  the  most  part,  of  hard 
quartzites,  and  derived  entirelv  from  the  pale- 
ozoic rocks  of  the  Rot^ky  Mountains.  These 
pebbles  are  seldom  more  than  a  few  inches  in 
diameter,  and  often  very  uniform  iu  size.  The 
deposit  has  been  observed  to  extend  to  a  dis- 
tance of  over  a  hundred  miles  from  the  base  of 
the  mountains.  Whether  it  has  been  carried 
from  the  mountains  entirely  by  the  action  of 
rapid  streams  of  preglacial  times,  or  has  been 
distributed  in  some  more  extended  body  of 
water,  I  am  as  yet  unprepare<l  to  decide  :  but 
the  fact  that  it  occurs  at  very  ditierent  eleva- 
tions above  the  present  water-level  in  neighbor- 
ing sections  on  the  same  river,  would  appear 
to  jwint  to  the  latter  conclusion.  No  marks 
of  ice-action  have  been  found  on  the  stones  of 
this  deposit,  which  at  one  place  on  the  Belly 
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was  ol)8crvcd  to  be  associated  with  stratified 
sand-beds. 

Kesting  upon  the  shingle  deposit  in  some 
localities,  but  in  other  places  directly  on  the 
cretaceous  and  Laramie,  is  the  bowlder-clav, 
a  mass  of  sandy  clay,  often  very  hard,  and  not 
infrequently  showing  a  pretty  well  marked  rela- 
tion in  colors  and  material  to  the  underlying  soft 
rocks,  from  which  it  has  evidently  been  largely 
forme<1,  but  packed  irregularly-  with  bowlders 
and  fragments  of  Laurentian  and  Huronian  ori- 
gin, often  distinctly  glaciated,  and  with  quartz- 
ile  pebbles  resembling  those  above  described. 
While  generally  rather  massive  in  character, 
the  bowlder-clay  is  frequently  more  or  less  evi- 
dently divided  by  stratification-planes,  and  is 
quite  tlistinct  in  appearance  from  the  morainic 
accumulations  which  occur  in  the  foot-hill  belt. 

The  upper  part  of  the  bowlder-day  is  usually 
much  more  distinctly  stratified  than  the  lower, 
and  often  more  or  less  markedly  lighter  in 
color,  though  still  holding  numerous  stones 
and  bowlders  of  mingled  Laurentian  and  Rocky 
Mountain  origin.  In  the  region  through  which 
the  lower  part  of  the  Bell_v  River  cuts,  a  series 
of  well-stratified  sands  and  sandy  clays  are  in- 
tercalated l)otween  these  two  divisions  of  the 
bowlder-clay  :  and  in  several  sections  these  were 
observed  to  include  an  irregular  l.iyerof  impure 
lignite  or  indurated  peat  a  few  inches  in  thick- 
ness, evidently  the  accumulation  in  a  swamp  or 
shallow  lake  which  must  have  covered  many 
miles  of  surface.  A  thin  nodular  deposit  of 
ironstone  was  also  found  in  association  with 
the  lignite  at  one  i)lace.  This  is  the  first  evi- 
dence of  an  interglacial  period,  or  interruption 
of  the  severity  of  the  glacial  conditions,  which 
I  have  met  with  in  the  area  of  the  great  plains  ; 
but  the  facts  are  here  perfectly  clear  an<l  con- 
clusive. 

The  surface  of  the  plains  generally  is  often 
strewn  more  or  less  thickly  with  err.itics,  which, 
except  in  the  immediate  vicinity  of  the  moun- 
tains, are  usually  derived  from  the  Laurentian 
axis ;  and,  as  they  are  frequently  larger  than  an}' 
of  tho«e  characterizing  the  bowider-clay  of  the 
neighborhood,  there  is  reason  to  believe  that 
the}'  belong  to  a  subsequent  period  of  disper- 
sion. Sever.il  very  large  bowlders  of  Muronian 
quarlzite  occur  near  the  Waterton  River,  not 
far  from  the  western  limit  of  the  Laurentian  and 
Huronian  drill.  One  of  these  measured  42  x 
40  X  20  feet ;  and  as  no  rocks  at  all  resembling 
that  of  which  these  bowlders  consist,  or  the 
gneisses  and  granites  of  the  Laurentian,  occur 
in  the  eastern  ranges  of  the  Rocky  iMountains 
(which  are  everywhere  here  continuous  and 
wall-like),  there  can  be  no  doubt  as  to  their 


eastern  or  north-eastern  origin.  As  ;urc;uiy 
Btated  in  my  Boundary  commission  report,  the 
western  margin  of  the  region  characterized  by 
Laurentian  and  Huronian  drift  is  here  about 
seven  hundred  miles  from  the  nearest  part  of 
the  Laurentian  axis,  and  within  a  few  miles 
of  the  base  of  the  Rocky  Mountains. 

In  the  publications  above  alluded  to,  a  num- 
ber of  cases  have  been  instanced,  of  the  great 
elevations  reached  by  erratics  of  eastern  origin 
in  the  western  portion  of  the  Great  Plains. 
The  following  additional  examples  from  the 
district  now  in  question  may  be  added.  The 
heights  given  are  barometric,  but  have  been 
worked  out  b}'  comparison  with  the  U.  S.  sig- 
nal-sen'ice  observations  at  Fort  lienton,  and 
may  probably  be  depended  on  to  within  fifty 
feet.  At  the  summit  of  the  high  ridge  crossed 
by  the  trail  between  B^ort  MacLeod  and  Pincher 
Creek,  Laurentian  stones  were  found  at  an  eleva- 
tion of  4,.'i!!(0feet ;  nearthe  summit  of  the  Rocky 
Spring  Ridge,  on  the  trail  from  Henton  to  Mac- 
Leod, and  at  several  points  about  the  intersec- 
tion of  the  49tli  parallel  with  the  western 
branch  of  Milk  River  (long.  113"),  at  eleva- 
tions between  4.100  and  4.200  feet.  On  the 
flanks  of  the  W.  Butte  (l.-it.  4It°,  long.  1 1 T  SO') 
Laurentian  bowlders  of  small  size,  and  pnle 
limestone  resembling  that  of  the  Winnipeg 
basin,  are  abundant  at  an  elevation  of  4,600 
feet,  while  the  highest  actually  observed  frag- 
ments attained  an  elevation  of  4, OHO  feet. 

Evidence  of  the  fact  that  glaciers  of  con- 
siderable size  debouched  from  the  valleys  of 
the  Rocky  Mountain  range  is  found  in  many 
places.  The  grooving  and  fluting  of  the  lime- 
stone rocks  near  the  efllu.v  of  the  Bow  River 
from  the  mountains,  and  the  moraines  strewn 
with  bowlders  of  local  origin  near  the  month 
of  the  South  Kootanie  Pass,  and  thence  for 
thirty  miles  or  more  northward  along  the  base 
of  the  range,  may  be  specially  noted. 

In  tlie  foregoing  notes  no  theoretical  explana- 
tions of  the  facts  have  been  advanced.  These 
have  been  elsewhere  discusse^L  In  the  publi- 
cjjtions  above  referred  to,  I  was,  I  believe,  the 
first  to  define  the  so-called  Missouri  c6teau  as 
one  of  the  most  gigantic  monuments  of  tlic 
glacial  period  of  the  continent,  though  argu- 
ing against  its  formation  as  a  moraine.  In 
whatever  way  the  origin  of  the  cote^nu  may 
eventually  be  decided,  it  is,  however,  well  to 
remember  that  it  holds  a  |)osilion  on  the  north- 
ern plains  scarcely  more  than  midway  between 
the  Laurentian  axis  and  the  western  margin 
of  the  Laurentian  ilrift,  and  that  the  transport  of 
material  to  a  much  greater  distance,  and  to 
twice  the  altitude  of  the  c6teau  region,  has  also 
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to  be  accounted  for, —  facts,  possibly,  Ix-st  ex- 
plained on  the  snp|X)sition  of  n  grenter  sub- 
sidence of  the  western  as  compared  with  the 
e«st<'rn  regions  leading  to  submergence  of  tlie 
plains  under  water  sullicienlly  deep  to  carry 
icebergs  of  large  size. 

Geokgk  M.  Dawson. 

»).  aurroy  of  t'anadit,  Otuwa, 
.\prll  lu,  1683. 


THE  NAPLES  ZOOLOGICAL   STATIOX. 

I. 
F<»ri  half  a  century  past,  Naples  has  lieen 
the  favorite  resort  of  the  zoologists  of  Europe 


Dr.  Anton  Dohrn,  in  his  voyages  to  the 
Mediterranean  to  carry  ont  his  researches, 
experienced,  as  others  had  done,  grave  difli- 
culties  which  he  could  not,  single-handed,  over- 
come. To  realize  the  conditions  necessary  for 
extensive  and  thorough  work  re<iuires  not 
onlv  a  large  expenditure  of  money  and  time, 
but  a  ijermanent  and  growing  institution, 
which  provides  all  the  instruments  of  research 
in  a  locality  where  nature  furnishes  in  abun- 
dance and  variety  the  material  to  be  studied. 
To  carry  on  biological  work  on  a  large  scale 
in  .IS  many  directions  as  possible,  with  a  thor- 
oughly equipped  laboratory,  permitting  inves- 
tigators to  apply  to  their  researches  the  most 


on  account  of  the  wealth  of  the  fauna  of  the 
neighVioring  waters.  But  the  indeix'ndent  ef- 
forts of  solitarj-  naturalists  were  naturally 
unable  to  secure  all  the  advantages  for  science 
which  could  bo  gained  by  suitable  organization. 
Two  old  fishermen,  who,  forty  years  ago,  were 
turnetl  aside  from  (ishing  for  the  market,  and 
trained  to  collect  for  science  by  .Johannes 
Miiller,  are  still  at  work  in  the  gulf,  not  now 
alone,  but  with  a  dozen  other  men,  collecting 
with  dredges,  nets,  hooks,  and  scaphandrn, 
material  for  nearly  thirty  investigators,  study- 
ing with  all  the  resources  of  a  completely 
organized  laboratory  in  the  zoological  station. 


elaborate  technical  (jroccsses,  and  to  make  use 
of  the  liest  modern  methods,  with  all  the 
material  that  these  rich  southern  regions  can 
supply,  all  the  help  that  may  be  had  fix)m  a 
well-furnished  library,  all  the  aid  that  can 
be  obtained  from  well-trained  attendants  and 
subordinates,  and  nil  the  stimidus  and  assist- 
ance that  conscioiislj"  and  unconsciously  comes 
from  the  intercourse  of  many  minds  giving 
their  best  powers  to  the  same  work,  —  this  is 
the  aim  of  the  zoological  st.ntion.  To  this 
object  Dr.  Dohrn  has  devoted  the  last  fifteen 
years  of  his  life,  making  even  his  own  impor- 
tant researches    a   secondary   consideratiou ; 
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and.  having  founded  the  station,  he  hns  gath- 
ered about  him  a  group  of  earnest  investiga- 
tors, animated  by  the  same  spirit,  who  form 
its  permanent  sci- 
entific staff. 

The  station 
was  opened  in 
1874 ;  and  the 
tot«il  cost  of  its 
bnildiug  WHS 
SMj.Ooo,  exclu- 
sive of  the  cost 
of  the  site,  which 
was  g:iven  h^-  the 
Neapolitan  muni- 
cipality. Ur. 
Dohrn  contrib- 
uted S00,000  of 
his  own  property, 
and  obtained  a 
grant  of  S20,000 
from  the  Gorman 
government.  The 
other  85,000  was 
presented  by  some  of  the  eminent  fi'iends  of 
science  in  England,  —  Professor  Huxley,  Sir 
Charles  Lyell,  Mr.  Darwin,  Mr.  Balfour,  and 
otliers. 

The  situation  of  the  building  is  exceedingly 


,  :    t    t   •    t    t    t    1    1   f-* 
PI.A.V   OK   BAHEMG.VT. 

1.  West  reservoir  ;  2.  South  reservoir  ;  3.  North  roservoir  ;  4, 
6.  Storage  basins  ;  ft.  Pipes  conuectlnR  the  reservoirs  ami  tiaslns 
with  the  pumps  ;  7.  Pump-reservoir  ;  §.  Pumps  ;  9.  Engiuu  ;  10. 
Boiler. 


of  Ponlippo,  eastward  to  the  mountains  of  St. 
Angelo,  while  to  the  north-east  the  town  rises 
in  terraces  from   the  baj',  in  the  form  of  an 

amphitheatre, 
with  the  smoke 
of  Vesuvius  in 
the  background, 
rising  into  the 
sky,  and  floating 
away  towards  the 
horizon. 

The  lower  floor 
of  the  station  is 
occupied  by  the 
well-known  pub- 
lic aquarium, 
which  consists  of 
thirty  tanks,  the 
largest  holding 
two  thousand  cu- 
bic feet  of  water. 
The  beautiful 
creatures  of  the 
Mediterranean 
are  to  l)e  seen  in  these  tanks,  living  in  their 
natural  conditions,  —  the  delicate  transparent 
pelagic  animals,  tiie  medusae,  etcnophores,  and 
salpac,  the  csi)an<led  corals  and  polyps  and 
tube-worms,  with  their  brillianc}'  and  variety  of 


PLAN   OP   OBOUNU    I'LUOK,    OK  AtiUARIUM. 

1.  Entrance  ;  2.  OfBce  ;  .1.  Open  space  for  visitors  ; 
•I.  Aquarium  ;  5,  6.  Passages  and  staircases  for  the 
service  of  tlie  basins  ;  7.  Staircase  to  laboratory  ;  8, 
Main  staircase  to  same  ;  0.  To  basement  ;  10.  To  re- 
tiring-rooms ;  U.  To  engine-room ;  12.  Entrances 
for  lisliermen  and  attendants  ;  1.3.  Small  lalxjrntory  ; 
14.  Worlcing  atjuarium  of  tlie  same. 

fortunate ;  it  stands  in  the  middle  of  the 
gardens  of  the  'Villa  iiazionale,'  a  few  rwls 
from  the  shore  :  and  from  its  loggia  one  looks 
southward,  over  the  wide  expanse  of  the  gulf, 
to  Capri  in  the  distance,  westward  to  the  ridge 


PLAN  OF   UPPER   FLOCK,   OR   L.\BOIlATORT. 

1.  Main  staircase  ;  2.  East  loggia  :  Z.  South  l(^gU 
(both  open)  ;  4.  West  loggia,  closed  by  windows  ;  5. 
Large  laboratory  ;  0.  Working  aquarium  ;  7.  Large 
cabinets  ;  S.  Iron  staircase  leading  to  10.  platform  at 
mid  height  supported  by  Iron  pillnrs  (ft)  :  11.  Stair- 
case leading  to  12,  gallery  destined  for  Uie  collections, 
but  at  present  \i8ed  as  the  library  ;  iy-18.  LTnfinl«lieil 
rooms  attached  to  the  laboratory  ;  10,  "20,  31.  First, 
second,  and  thini  assistants'  rooms  ;  22.  (ireat  linll 
intended  for  the  library  ;  23.  Lighted  court  ;  24,  2.">. 
Longitudinal  and  transverse  passages  through  the 
same  ;  20.  Vestibules  ;  27.  Restaurants  ;  28.  Slulr- 
case  to  aquarium  ;  2i>.  Staircase  to  attic  ;  80.  Chim- 
ney ;  31.  Balcony, 
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color,  nnd  the  thousand  other  creatures  of  vari- 
ous size,  lip  to  the  lai-ge  octopus  and  the  great 
edililc  turtle.  The  aquarium  was  intended  to 
produce  a  revenue  which  should  cover  a  con- 
siderable pro{X)rtion  of  the  expenses  of  the 
station,  —  an  expectation  which  has  not  been 
fuIflUed.  Nevertheless,  it  is  appreciated  by  all 
who  visit  it  as  a  source  of  gi'cal  delight  and 
interesting  knowledge,  while  it  is  indisiiensable 
to  those  who  work  in  the  station  as  a  means 
of  study  and  a  reservoir  of  material. 

Beneath  the  floor  of  the  aquarinm  is  a  laby- 
rinth of  underground    rooms,   containing  the 
engines,    cisterns,  and    pumps  by  which    the 
circulation  of  water  is  maintained  throughout 
tanks  and  the  smaller  aquaria  in  the  labo- 
ries  above. 

To  the  right  of  the  main  entrance  to  the 
public  aquarium  is  a  marble  staircase,  which 
the  uninitiated  are  forbidden,  in  various  lan- 
guages, to  ascend.  It  leads  up  to  the  part  of 
the  building  devoted  to  scientific  studies  ;  and 
thus  immunity  is  secure*:!  from  all  noise  or  dis- 
turbance. The  naturalists  at  work  heiir  only 
the  breaking  of  the  waves,  or,  at  times,  the 
sounds  of  music  from  the  gardens,  and  the 
distant  murmur  of  the  cit3".  On  the  northern 
side  of  this  second  story  is  the  great  laboratory, 
lighted  by  a  row  of  windows  twenty-five  feet 
in  height.  It  is  fitted  up  for  twelve  workers  ; 
the  tables,  drawers,  and  shelves  of  each  being 
80  arranged  as  to  form  under  a  window  a  kind 
of  alcove,  which  is  thus  well  lighted  from  the 
north,  and  is  fitted  up  independently  with 
reagents  and  apparatus.  Down  the  centre  of 
the  room  is  a  long  aquarium,  consisting  of  two 
resen'oirs,  one  above  the  other ;  so  that,  by 
means  of  siphons,  circulation  of  sea-water 
may  be  kept  up  in  the  various  vessels  which 
the  occupants  of  the  tables  use  to  isolate  the 
animals  they  are  studying,  or  to  contain  ova 
and  embryo.s  in  course  of  development. 

Besides  this  general  laboratory",  there  arc 
twenty  small  rooms  fitted  up  for  the  same 
purpose,  each  provided  with  its  own  apparatus 
and  aquaria. 

The  south  sitlo  of  the  large  laltoratory  has 
two  windows  oiieuing  on  a  central  court  lighted 
by  a  skylight  in  the  roof,  and  extending  down 
to  the  floor  of  the  public  .iquarium.  whose 
centml  tanks  are  arranged  around  it.  A  short 
bridge  across  this  court  leads  to  the  lilirary, 
which  corresponds  in  size  to  the  laboratory, 
and  opens  on  to  a  spacious  loggia  running 
along  the  whole  south  side  of  the  building. 
The  library  is  well  furnisheii  and  excellenttv 
lighted ;  and  there  is  scarcely  a  work  on  any 
branch    of   biology,   classical    or    recent,   or 


anv  current  scientific  periodical  of  reputation, 
which  is  not  to  be  found  on  its  shelves.  The 
height  and  fine  proportions  of  the  room  are  in 
keeping  with  the  dignity  of  its  function  ;  and 
its  walls  are  tastefully  decorated  with  interest- 
ing frescos  appropriate  to  the  situation  and 
character  of  the  station. 

To  the  west  of  the  laljoratory  and  library 
are  the  rooms  where  the  material  brought  into 
the  station  is  deposited,  sorted,  and  ilistrih- 
uted,  and  where  the  conservator,  Salvatore  Le 
Bianco,  and  his  assistants,  preserve  specimens 
for  the  collection  of  the  station,  and  for  send- 
ing to  distant  laboratories  or  private  investi- 
gators. In  one  of  these  rooms  are  the  shallow 
tubs  where  the  contents  of  the  dredges  are 
poured  out,  washed,  and  searched  by  a  number 
of  boys;  and  the  variety-  of  beautiful  and  in- 
teresting creatures  to  be  seen  here,  everywhere 
around,  produces  an  enthusiastic  delight  in  the 
zoologist  on  his  first  visit ;  and  the  impression 
is  in  no  way  lessened  when  he  examines  the 
exquisite  collection  of  preserved  specimens  in 
Salvatore's  room,  and  sees  the  most  delicate 
and  sensitive  creatures  —  corals,  alcyonaria, 
transparent  mwlusae,  and  ctenophores — fixed 
in  the  fully  expanded  condition,  and  preserved 
in  their  natural  shape.  This  result  is  obtained 
by  a  different  method  for  almost  every  animal ; 
and  the  successful  treatment  has  been  discov- 
ered, sometimes  by  a  fortunate  idea,  but  usual- 
ly by  patient  and  careful  series  of  experiments. 


THE   SPECTRUM  OF  AN  ARGAND 
BURNER,^ 

I  itAVE  been  lately-  requested  to  determine 
the  distribution  of  energy  in  the  spectrum  of 
an  argaud  burner,  and  have  been  able  to  do 
this  b}-  means  of  the  apparatus  and  methods 
previously  employed  at  the  Allegheny  obser- 
vatory- for  mapping  the  invisible  spectrum  of 
the  sun.  The  results  are  curious  ;  and,  in  the 
hope  that  they  maj-  also  be  found  useful,  I 
desire  to  comniimicatc  them  to  the  academy*. 
The  dilTlculty  in  such  a  determination  lies  in 
the  mapping  of  something  which  is  wholly 
invisible  ;  and  it  has  not  been  made  before,  I 
presume,  in  spite  of  its  economical  impor- 
tance, because  there  has  been  no  means  known 
of  measuring  this  invisible  energy,  except  in  a 
rough  wa^',  by  the  thermometer  or  thermo- 
pile, by  a  process  which  gives  incomplete  re- 
sults. 

It  was  my  object  not  merely  to  indicate 

>  Read  bvfore  th«  NiUanal  Kadenjr  of  adanoM  at  lu  Waata- 
Ington  mecltDg,  April,  I8)i3. 
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bow  much  of  the  radiation  from  a  gas-burner 
was  Wsiblo,  and  how  much  was  not,  but  to 
give  a  map  of  its  distribution  on  the  normal 
or  wave-length  scale,  which  would  enable 
any  one  to  sec  the  quality  and  amount  of 
the  energy  in  each  part  of  the  light  and  heat 
region. 

The  ordinary  argand  burner,  burning  com- 
mon house-gjis  within  a  glass  chimney,  was 
first  placed  nt  the  centre  of  curvature  of  a 
large  Rowland  concave  gr.nting  ;  and,  by  means 
of  the  bolometer,  the  heat  was  measured  at 
successive  i>oints  in  the  spectram  down  to  a 
wave-length  of  about  .001  mm.,  where  the 
overlapping  second  spectnim  began  to  be  sen- 
sible. Even  iti  the  preliminary  detenuination, 
it  was  interesting  to  observe  that  the  distribu- 
tion of  the  heat  was  totally  difl'oront  from  that  in 
the  sun,  and  that,  instead  of  growing  smaller, 
it  grew  greater,  as  the  bolometer  passed  from 
the  visible  to  the  invisilile  end.  As  it  was 
evident  that  the  heat  was  still  increasing  at 
the  point  where  the  evidence  from  the  grating 
failed,  all  the  measures  were  next  repeated 
with  a  prism  of  a  special  glass  known  to  be 
transparent  to  the  invisible  rays.  (It  was 
first  attempted  to  use  the  linear  thermopile ; 
but  the  heat  was  insufficient,  and  the  linear 
bolometer  was  substituted.)  With  this,  as 
many  as  thirteen  ordinates  were  measured 
(representing  the  proportionate  heat  at  as 
many  points),  tiioir  respective  indices  of  re- 
fraction being  determined  by  the  known  re- 
fracting angle  of  the  prism  and  the  obseiTed 
deviations  on  the  circle  of  the  spectro-bolom- 
etcr. 

In  a  lato  communication  to  the  academy,  I 
gave  the  results  of  a  recent  research  n|>on  the 
connection  between  indices  of  refraction  and 
wave-lengths,  which  enable  us  to  deduce  the 
noimal  spectrum  (invisible  as  well  as  visible) 
from  the  prismatic  one.  It  appeared  to  me 
when  I  was  engaged  in  the  first  investigation, 
which  to  all  but  students  of  the  sul)ject  must 
seem  abstruse,  that  its  results  were  of  a  kind 
which  could  never  have  much  other  than  a 
theoretical  interest :  but  it  happens  that  this 
their  first  application  is  of  a  utilitarian  char- 
acter ;  for,  having  thus  converted  the  prismatic 
values  into  corresponding  ones  on  the  wave- 
length scale.  I  was  able  to  represent  the  con- 
clusions from  both  liy  the  normal  maps  which 
I  now  have  here,  and  which  exhibit  the  results 
of  the  analysis  of  the  radiant  heat  which  has 
come  tlirough  the  chimney.  Let  us  rennimber 
that  this  radiaul  energy  diffei's  wholly  i3i  its 
qualities  in  ditferent  i)art«,  and  that  the  quality 
is  shown  by  the  wave-length  number  on  the 


horizontal  scale  ;  the  amount,  by  the  height  of 
the  curve  at  that  point.  Near  the  part  with 
wavc-leugtli  .5  it  gives  the  eye  the  sensation 
we  call  blueness,  and  near  .7  it  appears  as 
a  dull  red,  bringing  verj-  little  light;  at  the 
l>oint  .9  or  .10  it  makes  on  the  most  sensitive 
eye  no  impression  whatever,  but  has  the 
power  of  passing  freely  through  the  glass 
chimney ;  near  .3  the  glass,  so  transparent 
to  the  light,  is  almost  wholly  opaque  to  the 
energy :  so  that  each  part  has  some  quality 
peculiar  to  itself.  By  far  the  most  imiwrtant 
of  these  qualities,  for  our  present  purpose,  is 
that  of  giving  light.  If  we  then  analyze  the 
radiant  energy  which  comes  through  the  chim- 
nej',  the  result  is  shown  in  our  lower  curve. 
The  energy-,  which  is  what  the  gas  supplies 
at  the  cost  of  the  production  from  the  coal,  is 
for  our  present  purpose  regarded  as  saved 
or  wasted,  according  as  it  is  visible  (light)  or 
invisible  (dark  heat).  The  energy  first  be- 
comes measurable  in  the  blue,  wliere  there  is 
very  little  of  it.  but  where  all  there  is,  is  effec- 
tive as  light;  it  increases  steadily  to  the 
extreme  red  ordinarily  visible  where  there  is 
a  g^eat  deal  of  it,  but  of  a  quality  which  ia 
only  interiiroted  by  the  eye  as  a  dull  reddish 
glow  of  little  value  for  lighting ;  and  then  goes 
on  increasing  where  it  passes  into  com|)lete 
invisibility,  and  still  continues  to  increase  as 
(for  the  present  purpose)  pure  waste,  till  its 
niaxiinuni  is  reached  at  a  wave-length  of  1 .5  or 
l.C,  —  something  like  three  times  the  length  of 
the  visilile  *i)ectnnn  below  the  lowest  visible 
ray.  The  energy  at  any  point  being  proix>r- 
tional  to  the  height,  the  entire  radiant  heat  is 
projjortional  to  the  area  of  the  curve.  If  we 
draw  it  on  such  a  scale  that  this  whole  area 
equals  100,  we  can  see  the  percentage  expend- 
ed in  any  kind  of  radiation  at  a  glance. 
The  small,  nearly  triangular  area  to  the  left  of 
the  line  at  .7,  for  insUince,  represents  all  the 
radiant  energy  useful  as  light ;  and  this  area 
being  by  measurement  2.4,  while  that  of  the 
whole  curve  is  100,  we  see  that  2.4%  are 
emplo^-ed  as  light,  and  the  remainder,  97.6%, 
are  wasted.  But  this  refers  to  the  radiant 
heat  alone,  and  Uikes  no  account  of  that 
expended  in  heating  the  air  by  convection  cur- 
rents. I  have  heard  this  latter  estimated  at 
three-quarters  of  the  whole,  but  have  not 
myself  measured  it.  Admitting  that  this  is 
approximately  correct,  however,  it  foUovra, 
that,  since  only  one-quarter  is  radiated,  it  is 
2.4%  of  this  one-quarter  only,  which  is  light, 
and  that  finally  less  than  1  %  of  the  whole  is 
used,  and  more  than  tm%  wasted. 

It  is  instructive  to  take  an  amount  of  solar 
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exactly  equal  to  that  we  linvc  just 
analyzed  in  the  gas-burner,  and  notice  how 
totally  different  it  is  in  kind.  The  upper 
curve  shows  the  distribution  of  such  a  small 
sample  of  the  sun's  radiation  as  shall  be 
cxaotl3'  equal  to  that  from  the  argand  burner. 
Of  1,000  pajis  of  suu  energy.  340  appear  .is 
light,  and  COO  as  dark  heat,  if  we  take  the 
dividing-line  between  light  and  darkness  at 
the  same  point  (wave-lengtli  O.uOOT  mm.) 
each  curve.  If  we  look  at  the  quality  of 
the   light,    the   ditfcrencc   is   enhanced.     The 


Similar  curves  obtained  for  the  electric  light 
would  be  interesting,  but  I  have  not  under- 
taken them. 

We  arc  accustomed  to  indicator  and  other 
di.igrams  in  the  use  of  the  steam-engine,  show- 
ing us  how  our  energy  is  being  generated  ;  but 
it  is  singular  that  so  little  has  been  done  in  the 
jn-esent  direction  in  showing  us  with  what 
economy  it  is  being  employed.  I  think  inter- 
est attaches  to  these  curves  from  a  purely 
scientific  stand-jjoint,  and  they  were  made  with 
no  ulterior  purpose.     Yet  in  looking  at  them 


i        JDlaU-iVtilCon,    kf   rndiant    enerffU   in,    Cfie   n/ipetrani   qf  t/t«    «|/«. 


XhstrihuClun.    qf   i-ailiant    enayu    in    Uus    upectram    qf  an,    uiyanU.    tjusOurner. 


fsun-curvc  attains  its  greatest  height  in  the 

yellow,  which  here  means  that  the  energy  is 

,  not  onh'  most  efficient  in  making  us  see  (that 

lis,    is  most   available  as   light),  but   that  of 

[this  light  the  energy   is  again  most  etl'ective 

[in  a  part  to  which  the  e3-e  is  most  sensitive, 

while,  of  the   small    amount   of   energj-   em- 

,  ployed  by  the  gsis  in  making  us   see   at  all, 

most  (as  shown  by  the  height  of  the  curve 

in  the  dark  red)  is  sinrnt  in  rays  to  which  the 

Leye  is  not  sensitive,  and  which  give  the  gas 

[its  well-known  inferiority  in  quality  (of  color) 

I  to  sunlight,  even   where  the  quantity  is  the 


I  can  but  be  so  impressed  with  their  utilita- 
rian applications  that  I  will  ask  leave  to 
make  a  remark  in  conclusion  with  reference 
to  this. 

The  gas-plant  of  this  country  is  said  to  be 
some  $30,000,000  ;  and  (except  so  far  as  it  is 
used  in  heating)  it  appeara  from  what  has  just 
been  said,  that  it  is  mostly  wasted  as  com- 
pared with  the  results  jwssibly  attainable,  and 
in  the  sense  that  it  does  not  realize  one  one- 
hundredth  of  what  an  ideally  perfect  lighting- 
agent  might  get  from  the  coal  now  used. 
Though  this  ideal  light  will  never  be  fully 
realized,  it  is  undoubtedly  possible  to  do  what 
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we  see  actually  done  in  sunlight ;  and  thus 
whoever  can,  without  altering  tlie  iiuantit3', 
efl'ect  this  change  iu  the  quality  of  the  radia- 
tion from  gas,  will  add  millioDB  to  the  national 
wealth.  S.  P.  Lasolev. 


THE    NEW-YORK    AGRICULTURAL 
EXPERIMENT-STA  TION. 

The  weekly  bulletins  of  the  New-Tork  experiment- 
station,  although  "  intended  to  Inform  the  public  of 
progress  at  the  station  rallier  tli.in  to  give  complete 
reialts,"  nevertheless  contain  some  matters  of  in- 
terest. 

Seeds.  —  A  series  of  weighings  on  light  and  dark 
colored  seeds  of  several  kinds  showed,  that,  in  every 
case,  a  liiindre<l  dark-colored  seeds  were  heavier  than 
the  s.ame  number  of  light-colored  sejds.  The  dark- 
colored  seeds  were  also  found  to  contain  a  larger 
percentage  of  seeds  capable  of  germination.  Sprout- 
ing-trlals  with  onion-seed  of  different  ages  indicated 
that  seed  over  two  years  old  is  of  little  value.  Con- 
firmation was  obtained  of  the  results  of  Will  on  the 
regermination  of  seeds,  reported  on  p.  170  of  Sc'IKNce. 
Out  of  a  hundred  kernels  of  corn,  eight  genuinated 
for  the  fifth  time  after  drying  In  the  air.  Both  field- 
experiments  and  sprouting-triais  showed  a  decided 
superiority,  iis  seed,  of  corn  taken  from  the  tips  of 
the  ears  over  that  tjikeu  from  the  butts  or  the  middle. 

Polato-culltire. — The  terminal  eyes  of  the  potato 
were  found  to  germinate  more  promptly  and  vigor- 
ously than  the  basal  eyes.  The  best  cro[)s  were 
obtained,  and  at  the  least  expense  of  seed,  by  cutting 
the  potatoes  to  single  eyes,  and  so  cutting  them  that 
each  eye  retained  a  portion  of  the  tuber  extending  as 
far  as  possible  towards  the  central  .txis.  Kach  eye 
may  bo  regarded  as  the  terminal  bud  of  a  branch  ex- 
tending from  tlie  central  stem ;  and  the  potato  should 
be  so  cut  that  each  bud  may  retain  all,  or  nearly  all,  of 
its  branch.  The  conditions  favoring  the  production 
of  potatoes  seem  to  be  moisture  ana  coolness  for  the 
roots,  and  waraith  and  dryness  for  the  tubers.  Cul- 
Uvco  which  supplied  these  conditions,  such  as  ridge- 
cvilture,  and,  still  more,  covering  the  seed-potatoes 
with  four  or  six  inches  of  sand,  gave  a  largo  increase 
over  level  culture. 

Ront-detelopment. — By  excavation  and  washing, 
the  development  of  the  roots  of  several  species  of 
plants  has  been  traced.  Corn  seemed  to  have  two 
systems  of  roots,  —  one  of  fibrous  roots,  developing 
chiefly  In  the  upper  and  wanner  layers  of  the  soil; 
and  the  other  of  coarser  roots,  passing  downward  into 
the  subsoil.  The  hypothesis  is  advanced,  that  the 
fonner  system  serves  mainly  to  supply  the  plant  with 
ash  ingredients,  and  the  latter  with  water,  and  per- 
haps nitrogen.  Wheal  and  potatoes  appear  to  be 
deep  feeders,  developing  their  roots  more  abundantly 
in  the  lower  and  cooler  layers  of  the  soil.  Tobacco, 
on  the  other  hand,  is  a  shallow  feeder,  like  com. 

Feeiliny-experimenU.  —  A  single  delenuination  of 
the  digestibility  of  corn-ensilage  g.ive  the  following 
percentage  results :  — 

Proteine 61.89 

fat 79.17 

Crude  fibre       ...  ....  60.01 

Nitrogen  free  extract 07.50 

The  figures  for  proteine  particularly  are  lower 
than  those  given  in  Kiihn's  tables  of  digestibility; 
and  the  conclusion  is  drawn,  that  the  process  of 
ensilage  has  decreased   the  digestibility  of  this  in- 


gredient. The  conclusion  is,  however,  entirely 
unwarranted:  for  the  figures  simply  show  that  the 
ensilage  was  less  digestible  th.-in  Kiihn's  corn-foilder, 
but  show  nothing  whatever  at>out  the  digestibility  of 
the  corn-fodder  of  which  this  ensilage  was  made. 

A  series  of  feeding-experiments  on  milk-cows  was 
carried  out,  the  fat  in  the  milk  being  determined 
chemically,  while,  at  the  same  time,  the  butter 
obtainable  from  it  was  determined  by  actual  churn- 
ing. The  interesting  result  was  reached,  that,  with 
diSorent  rations,  the  amount  of  butter  fluctuated 
much  more  than  that  of  the  total  fat:  in  other  words, 
the  feeding  seemed  to  make  a  difference  in  the  com- 
pleteness with  which  the  butter  could  be  extracted 
from  the  milk.  A  ration  of  shorts  and  hay  gave  the 
best  results  in  this  regani.  Other  interesting  minor 
results  were  obtained,  but  the  main  object  of  the 
investigation  is  not  very  apparent  from  the  account 
given  m  these  bulletins.  The  coarse  fodder  was 
eaten  ad  Ubitum,  the  amount  of  water  drunk  was  not 
regulated,  and  no  sufficient  data  are  here  presented 
for  a  comparison  of  the  different  rations.  It  is  to  be 
presumed,  however,  that  some  of  these  deficiencies 
will  be  supplied  in  the  formal  report  of  the  station. 

An  analysis  of  the  milk  of  fatiifued  cows  showed 
that  It  was  quite  phenomenal  in  character,  the  total 
solids  being  nearly  a  thirti  greater  .than  the  normal 
amount,  and  the  Increase  being  nearly  all  in  the  fnt. 

H.  P.  AnMSBY. 


CLASSIFICATION  OF  ISLANDS. 

A.  KmcBiiOFF  (KetUer'ixeiUchr.  wUaenicK  geoyr., 
iii.  100)  presents  some  criticisms  on  Peschel's  and 
Wallace's  work  in  this  direction,  and  propoeee  the  fol- 
lowing table.  A,  Festlandischc  inseln :  a,  Abgliede- 
rungsinsein  ;  6,  Kestinseln.  B,  Urspriingliche  inseln  : 
a,  Submarin  enstandene  vulkanische  inseln;  h,  .Vuf- 
schiittungsinseln;  c,  Nicbtvulkanische  hebungsin- 
seln.  The  first  group  Includes  those  derived  from  a 
continental  land-mass,  either  by  submergence  or 
seashore  erosion,  the  latter  being  uncommon.  Its 
first  sulidlvision  (dismemberment-islandsV)  are  found 
along  the  bonlers  of  existing  continents,  and  are 
very  numerous.  The  second  sui)divi.iion  (remnant- 
islands?)  would  include  the  last  surviving  suiu- 
mits  of  a  drowned  continent;  but  no  examples  are 
surely  known,  unless  tliosc  of  the  Antarctic  Ocean 
l>elong  here.  These  continental  Islands  might  be 
of  volcanic  rocks,  for  the  higher  points  of  many  exist- 
ing continental  liistrlcts  are  of  volcanic  origin:  they 
are  not  necessarily  of  varied  geological  structure, 
as  described  by  Wallace.  Witness  the  monotonous 
low  quaternary  islands  along  the  German  seacoast. 
.'Vnd,  while  it  is  true  that  land  mammalia  and  am- 
phibia are  wanting  on  islands  of  the  second  group. 
It  is  an  error  to  say,  with  Wallace,  that  they  are 
always  present  on  those  of  the  first.  Wallace  recog- 
nizes that  elevation,  after  a  complete  though  short 
submergence,  would  reveal  the  island  bereft  of  its 
earlier  continental  fauna,  but  finds  no  examples  nt 
such  a  result.  KIrchhofI  adduces  the  Ila!" 
Islands  of  the  North  Frisian  group  as  such  exain 
for  iheir  low  surface  is  frequently  subnierge.l  ... 
high  winter  tides,  leaving  only  the  huts  crowded  on 
artificial  mounds  above  water.  They  have  no  in.im- 
mals  (except  the  ilomesiic);  moles  are  unknowti  iti 
their  green  meadows;  nor  have  they  toads  or  iti'tz^. 
Larger  cxamjiles  of  the  first  group  are  seen  in  fireen- 
land  anil  the  archiiielago  nortli  of  Uritisli  America; 
in  the  West  Indies,  once  coniieclcil  with  South 
America,  Florida  being  of  comparatively  modern  ex- 
tension  towards  Cuba;  New  Guinea;  and  Borneo. 
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Madngurar  anil  New  Zenland  are  of  older  separa- 
tion, the  Intler  approaching  the  reatiniieln. 

Tlio  term  '  oceanic '  Is  discarded  fur  the  second 
group,  because  Islands  may  be  formed  dc  nnvfi  close  to 
continental  shores ;  but  the  term  proposed  ('original ' ) 
Is  not  altogether  satisfactory,  as  It  does  not  express 
precisely  what  is  moant.  The  first  subdivision  (vol- 
canic isliinds)  contains  the  most  important  examples, 
which  have  sometimes,  from  their  considerable  ajte 
and  altitude,  acquired  peculiar  and  local  organic 
forms.  The  second  subdivision  (heapcd-up  islands) 
Includes  those  of  coral  and  of  sand,  on  which  the  dry 
surface  i."  due  to  wave  and  wind  action.  These  are  all 
low  and  monotonous.  The  third  siilxlivision  includes 
portions  of  (he  se,i-bottom  laid  bare  by  non-volcanic 
action,  either  Ijy  local  elevation  "  or  by  withdrawal 
of  the  Sea  formerly  held  at  a  higher  level  by  the  local 
attraction  of  mountains  or  ice  masses  that  have  now 
disappeared."  A  single  example  of  recent  formation 
is  given,  —  the  sa-c.illed  "Gulf-stream  island,'  north- 
west of  Novaya  Zemlya,  where  the  Dutch  navigators 
of  lo'.M  found  a  sand-bank  In  seventeen  fathoms  of 
water.  Peschel's  error  of  placing  the  Japanese  and 
Philippine  Islands  among  the  volcanic  is  corrected: 
they  are  included  among  the  continental,  as  both  con- 
tain a  series  of  old  non-volcanic  rocks. 

W.  AI.  Davib. 


LETTERS   TO   THE  EDITOR. 

A  new^  form  of  battery -cell 
In  the  ordinary  voltaic  element,  two  solid  plates 
are  acted  upon  unequally  by  one  or  more  liquids. 
About  three  years  ago,  it  occurred  to  me  to  construct 
a  battery-cell  with  three  non-mi»cible  liquid  strata, 
and  no  solid  plates  ;  which  I  did,  as  follows  :  in  a 
small  beaker-glass  I  placed  successively  layers  of  mer- 
cury, dilate  sulphuric  acid,  and  a  solution  of  iodine 
in  ether.  Upon  connecting  the  uppermost  and 
lowest  layers  with  insulated  wires,  and  Introducing  a 
coarse  galvanometer  into  the  circuit,  I  obtained  evi- 
dence of  a  fairly  strong  L-urrenl  of  electricity.  Hav- 
ing neither  time  nor  opportunity  to  pursue  the  matter 
further,  I  put  it  on  record  now  in  order  that  any 
student  who  happens  to  be  interested  in  the  subject 
may  carry  out  the  investigation.  Theorelically,  a 
three-liquid  cell  is  interesting,  because  its  internal 
resistance  ought  to  diminish  with  rise  of  tempera- 
ture. In  this  respect  it  might  be  very  different  from 
the  usual  voltaic  elements.  Possibly  a  combination 
of  solid  plates  with  the  upper  and  lower  liquids 
might  give  a  cell  having  an  internal  resistance  con- 
stant for  varying  temperatures.        F.  W.  Clabke. 

Correcting  compass  deviation. 
Some  years  .igo,  frequently  recurrent  shipwrecks 
from  magnetic  disturbance  in  the  Gulf  of  St.  Law- 
rence directed  my  attention  to  the  subject  of  improv- 
ing the  mariner's  compa.vs,  or  supplementing  It  in 
some  way  whli^h  would  make  Its  indications  tnist- 
worthy.  "The  causes  of  the  shipwrecks  which  I  have 
mentioned  seemed  to  be  deposits  of  iron  ore  near 
the  shore,  so  extensive  in  their  area  as  to  render  the 
com  past-read  nig  false  and  misle.iding.  The  problem 
of  improving  the  compass  is  an  important  one  ;  for, 
apart  from  such  risks  as  those  which  beset  naviga- 
tion in  the  Gulf  of  St.  Lawrence,  the  deviation  on 
board  ship  duo  to  the  presence  of  Iron  in  tlie  slmc- 
ture  or  cargo  of  the  vessel  is  an  element  of  some 
uncertainty,  and  danger  even,  when  all  the  devices 
known  to  the  mariner's  art  arc  used  to  correct  the 
reading)). 


My  first  attempt  was  to  so  dispose  a  series  of  small 
flat  niitgnets,  fastened  across  a  strip  of  alundnum, 
that  the  strip  as  such,  when  poised  at  its  centre, 
pointed  east  and  west. 


Poised  concentrically  with  the  strip  at  such  a  dis- 
tance as  to  avoid  mutual  influence,  I  placed  a  light 
m.ignetlc  needle  of  u  length  equal  to  that  of  the 
strip.  When  strip  and  needle  were  near  enough  to  a 
piece  of  Iron  to  be  attracted  by  it,  one  of  the  two 
acute  angles  formed  by  them  Indicated  the  position 
of  the  disturbing  iron  ;  and  this  inclination  at  an 
acute  angle  promised  to  be  of  value  in  solving  the 
problem  of  correcting  compass-readings.  But  mag- 
netic influence  on  the  large  scale  which  prevails  on 
ehipl)oanl  proceeds  from  distant  centres  along  large 
curves,  in  which  terrestrial  and  local  forces  merge, 
which  are  not  attractive,  but  simply  directive  ;  so 
that  when  I  tried  my  device  on  a  steamer  under  very 
favorable  experimental  circumstances,  as  the  mag- 
neto, large  and  small,  were  directed  Into  curves  so 
great  as  to  be  practically  straight  lines,  the  needle 
and  strip  were  always  at  right  aniiles  with  each  otlicr. 
Were  It  feasible  to  use  a  very  long  ni.ignetic  strip  at 
sea,  my  device  might  be  available  ;  but,  so  long  as 
ships  roll  and  pitch  on  the  ocean's  unruly  surface, 
the  dimensions  of  the  ordinary  compass  must  remain 
as  they  are.  Since  abandoning  the  fragile  little 
model  which  I  launched  with  some  expectations 
long  ago,  1  have  frequently  reverted  to  the  problem 
it  was  intended  to  solve  ;  and  it  has  occurred  to  me, 
that  were  an  electro-magnet  poised  so  as  to  be  in 
constant  and  free  communication  with  a  battery,  and 
were  it  i>ossible  to  make  it,  when  desired,  so  intense 
in  its  power  that  its  induction  affecting  the  Iron 
of  ship  or  cargo  should  increase  the  deviation  which, 
when  less  intensely  excited,  would  affect  it,  then  the 
direction  of  the  deviation  would  be,  of  course,  known 
by  the  direction  of  the  increase  of  that  deviation, 
and  the  problem  of  correcting  the  compass-reading 
would  be  advanced  a  step.  The  ii^tcnsity  of  the 
electro-magnet  would  yield  sncli  results  as  a  lung 
(impracticably  long)  magnetic  strip.  The  electro- 
magnet would  re<iuir«  to  be  so  constructed  as  to  be 
capable  of  developing  the  utmost  intensity  possible; 
and  the  current  sent  through  it  should  be  control- 
lable at  will,  so  that  the  indications  at  muderate  and 
highest  Intensity  might  be  compared.  I  have  neither 
the  skill  nor  opixirtunity  to  carry  out  the  suggestion 
here  given,  and  publish  it  in  the  hope  that  some 
competent  man  of  science  may  be  able  to  embody  it 
in  a  practical  and  useful  form.  Geoboe  Ilks. 

MuDlrnil,  May  36, 1883. 


MAINE'S  EARLY  LAW  AND  CUSTOM. 

Di»»rrtatwn»  on  enrti)  law  and  custom.  By  Sir 
Hknry  Sumnrk  Maine,  K.C.S.I.,  LL.D., 
F.R.S.  New  York,  Henry  Holt  ^  Co.,  1882. 
402  p.     8°. 

When  .1  new  book  by  Sir  Henry  Maine  is 
announced,  we  expect  to  have  sometliing  to 
rend  worth  reading.  Nor  have  wc  ever  been 
disapjx)inted.  The  author  of  '  Ancient  law  ' 
has  ahva3's  something  interesting,  suggestive. 


science: 
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instructive,  to  say.  He  gatliere  up  the  gist 
of  coiitemixirary  thought,  and  presents  it  in 
a  simple,  lucid  way,  and  always  contrihutes 
sonu'lhing  new  from  his  own  iniud.  The  spe- 
cinliist  finds,  sometimes,  a  lack  of  definition,  of 
exhaustive  analysis,  and  here  and  there  more  or 
less  serious  errors.  In  spite  of  this,  however, 
he  must  admit  that  we  have  no  more  interest- 
ing, no  more  instructive  writings  than  these ; 
that  the  reasoning  is  generally  clear  and  souml ; 
that  the  errors  are,  as  a  rule,  incidental. 

The  present  volume  is  divided  into  eleven 
chapters,  to  one  or  two  of  which  notes  of  some 
length  are  appended.  The  first  four  chapters 
arc  devoted  to  early  law  in  its  relations  with 
religion.  Ancestor  worship  is  discussed  at 
length.  We  are  told  how  the  worship  of 
father,  grandfather,  great-grandfather,  and 
other  ancestors.  reraeml>ered  or  capable  of  be- 
ing remembered,  has  among  the  Hindus  a  most 
elaborate  liturgy  and  ritual.  Our  author  thinks 
that  wherever  ancestor  worship  arose  pater- 
nity must  have  Ijeen  recognized.  The  father's 
power  must,  he  tells  us,  have  l>eeu  antecedent 
to  the  practice  of  worshipping  him.  This 
seems  a  sound  conclusion.  When,  however, 
we  are  told  that  ancestor  worship  [ireceded  llic 
existence  of  laws  of  inheritance,  we  ilemur. 
It  is  quite  possible  that  ancestor  worship  origi- 
nated as  an  expedient  for  preserving  the 
knowledge  of  genealogical  relationships,  inher- 
itances being  determined  according  to  these 
relationships.  It  has  been  very  well  said  by 
Mr.  Skene,  that  the  genealogical  table  was  to 
early  society  what  the  title-deed  has  been  to 
society  of  medieval  and  moilern  times. 

In  chapters  v.  and  vi.  our  author  t.ikes  up 
the  subject  of  royal  succession  and  kingship  in 
its  connection  with  early  civil  justice.  These 
chapters  are  very  instructive.  But  on  p.  131 
we  find  the  following  statement :  '  The  past  of 
the  west  lives  in  the  present  of  the  east.'  This 
seems  to  us  open  to  some  criticism.  Does  oiu- 
author  mean  to  say  that  the  gaps  in  the  early 
history  of  the  west  may  be  filled  up  by  importa- 
tions of  eastern  custom?  If  so,  we  must  make 
a  protest.  This  is  a  very  dangerous  metho<l, 
and  not  a  scieutiiie  one.  Without  doubt, 
existing  institiitious  in  the  east  suggest  to  the 
student  of  iustiUilious  in  the  west  hyiwtheses 
which  he  may  profltaI)ly  use  as  hypotheses; 
but  the_v  must  not  be  used  in  any  other  wa}'. 
The  late  Mr.  Morgan  was  led  into  many  errors 
by  filling  gaps  in  the  history  of  one  nation  by 
extracts  from  the  history'  of  others.  We  re- 
member our  astonishmenl  when  we  read  his 
account  of  the  Roman  gena,  in  which  he  fills 
up  the  blank  spaces  of  Gains  with  importations 


from  America.  We  are  not  a  little  pleased  to 
sec  that  Sir  Henry  Maine  does  not  follow  him 
in  this.  He  says  (p.  283),  *•  The  Aguuti  were 
a  groui)  of  actual  or  adoptive  descendants, 
through  males,  from  a  known  and  remembered 
oncestor:  the  Gentiles  were  a  similar  group  of 
descendants  from  an  ancestor  long  since  forgot- 
ten." His  note  upon  the  gens  is  extremely 
interesting  and  valuable. 

Chapter  vii.,  upon  the  theories  of  primitive 
society,  will,  perhaps,  be  read  with  more  inter- 
est than  any  other  in  the  book.  It  is  an  argu- 
ment to  support  the  theor}-  of  patriarchal  fami- 
lies against  the  theory  of  promiscuous  hordes, 
against  the  theory  of  McLellan  and  Morgan. 
H;ivc  we  any  right  to  assume  that  the  inter- 
course of  men  and  women  was  in  early  times 
promiscuous?  Sir  Hi'nry  Maine  thinks  not. 
The  first  fact  in  sociological  development  is. 
according  to  his  view,  the  family*.  Promis- 
cuous intercourse,  in  so  far  as  it  has  existed, 
he  regards  as  due  to  the  cultivation  of  unnat- 
ural, abnormal  instincts,  or  else  to  a  deficiency 
of  women  at  certain  times  and  in  certaiu 
places.  The  origin  of  the  family  he  traces  to 
sexual  jealousy,  which  he  describes,  rightly 
enough,  as  one  of  the  strongest  of  animal  in- 
stincts. In  short,  he  takes  very  much  the  jwsi- 
tion  which  Mr.  Darwin  takes  in  his  account  of 
the  descent  of  man.  Sir  Henry  Maine  de- 
fines the  patriarchal  family  as  the  result  of 
sexual  jealousy  indulged  through  power.  This 
is  a  very  good  phrase.  The  whole  argument, 
indeed,  is  vigorous  and  strong. 

The  house  community  (chapter  viii.)  is  the 
next  stage  in  sociological  development.  Then 
comes  the  village  community,  and  lastly  the 
manor.  »'  Nor  is  it  ^)os3ible  for  me  to  doubt 
that  the  typical  manor  arose  out  of  the  nllago 
couimunity."  Oin-  author  makes  this  state- 
ment on  p.  331.  The  inquirj-  suggests  itself: 
Why  should  not  the  patriarchal  family  take 
the  form  of  the  manor,  and  why  should  not  the 
vill.oge  community  grow  up  within  the  manor? 
Had  we  space,  we  should  like  to  discuss  tlii« 
matter  at  length.  .Sir  Henry  Maine  docs  not 
sutHciently  consider  the  fact  that  the  patri- 
archal family  includes,  usually,  an  assemblage 
of  dependents  and  slaves.  Why  not  derive 
the  manor,  with  its  tenures  and  its  customs, 
out  of  this  group,  and  the  village  community  out 
of  the  manor? 

The  last  three  chapters  of  the  book  (be.,  x., 
xi.)  are  devoted  to  the  dec.iy  of  feudal  property 
in  France  and  England,  to  classifications  of 
property,  .and  to  classifications  of  legal  rules. 
We  regret  that  we  have  not  space  to  si)eak 
more  particularly  of  their  contents.     On  ihc 
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whole,  the  hook  is  Bingularly  interesting,  aud 
well  worth  reading.  We  may  be  able  hereafter 
lo  noticv  more  in  detail,  and  discuss  more  fully, 
some  of  the  themes  which  Sir  Henry  Maine 
has  made  so  attiiictivc. 
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REPORT  OF  THE  UNITED  STATES  Ei\- 
TOilOLOGIST. 

Report  of  the  entomologUt  {of  the  department  nf  agri- 
cuttitre')  for  the  fiscal  ;/ear  ending  June  SO,  1S8S. 
By  C.  V.  Riley.  Washington,  Government  print- 
ing-office, 1882.    167  p.,  20  pi.     8°. 

The  report  before  us,  which  is  extracte<l 
from  the  annual  report  of  the  department  of  ag- 
rienllure,  is  not  only  the  most  voluminous  con- 
tribution to  economic  entomology  of  the  year 
just  closed,  but  it  presents  the  results  of  the 
most  extensive  investigations  in  this  field  dur- 
ing that  period.  The  author,  an  entomologist 
of  unusual  ability  and  experience,  was  aided 
by  a  corps  of  very  ellicient  assistants,  and  had 
at  his  disposal  a  large  appropriation.  This 
combination  could  not  fail  to  produce  impor- 
tant results. 

It  is  to  be  regretted  that  the  report  reflects 
the  character  of  too  many  other  public  docu- 
ments, in  that  much  is  printed  which  has  not 
the  slightest  permanent  value ;  letters,  for 
instance,  from  correspondents,  often  in  full, 
which  could  have  been  advantageously  reduced 
to  Iralf  their  extent ;  or  accounts  like  that  of  the 
invasion  of  the  army-worm  in  New  Jersey, 
which  is  pleasant  reading  enough,  and  well 
suited  to  a  popular  journal,  but  out  of  place 
here  in  the  form  in  which  it  is  cast.  Verj-  dif- 
ferent from  these  are  the  portions  written  by 
the  entomologist  and  the  members  of  his  staff: 
these  are  direct,  and  to  the  point." 

As  the  volume  containing  this  report  may  be 
had  for  the  asking,  it  will  be  in  the  possession 
of  nil  who  arc  espceiall}-  interested  in  eco- 
nomic entomology.  On  this  account,  it  is  not 
worth  while  to  refer,  in  this  place,  to  each  of 
the  many  to|)ic8  discussed.  A  few  of  them  are 
of  general  interest. 

The  circtdar  which  accompanied  the  seeds 
of  P^Tcthrum,  that  were  distributed  by  the  com- 
missioner of  agriculture,  is  reprinted,  and  ia 
illustrated  by  tw^o  excellent  colored  plates  rep- 
resenting the  flowers  and  leaves  of  P.  roscum 
and  P.  cinorarittefolium.  The  circular  gives  a 
r^nntvii  of  what  is  known  resjjecting  the  his- 
tory of  Pyrethrum.  the  method  of  preparing 
the  powder,  and  the  modes  of  using  it.  Dr. 
Riley  adds  reports  from  persons  to  whom  seeds 
were  distributed.  Only  a  few^  persons  suc- 
ceeded  in    raising  gootl  plants.     These  were 


chiefly  in  the  north.  The  failures  were  proba- 
bly largely  due  to  drought  and  bad  seed.  A 
report  of  ex[)eriraents  with  the  powder,  l)y 
Miss  Aiurtfeldt,  is  also  given. 

Acting  under  the  direction  of  Dr.  Riley, 
Mr.  Hubbard  experimented  upon  scalc-insecta 
with  various  insecticides,  and  especially  with 
emulsions  of  kerosene  and  milk.  These  emul- 
sions wore  the  most  efficient  of  the  substances 
use<l. 

Several  insects  infesting  the  rice-plant  are 
described.  The  rice-grub  is  the  larva  of  a  bee- 
tle (Chalepus  trachypygus) .  This  insect  fectis 
upon  the  roots  of  rice,  and  has  done  consid- 
erable damage  to  rice-plantatious.  Howard 
states  that  the  larvae  and  adults  arc  both 
destroyed  by  the  '  harvest-water;'  and  conse- 
quently the  breeding-places  must  be  those 
tields  which  are  not  flooded,  and  the  patches 
of  volunteer  rice.  Therefore  the  insect  can  be 
easily  kept  in  check,  except  where  upland  rice 
is  grown.  The  rice-stalk  borer  (Chilo  oryzae- 
ellus)  is  a  new  lepidopterous  insect  described 
by  Riley.  The  habits  of  the  larva,  which  are 
indicated  by  the  [X)pular  name,  are  reimrted 
by  Howard. 

Kconomic  entomologists  will  note  witli  espe- 
cial interest  the  discover}'  of  the  larva  of  the 
'  corn  bill-bug '  (.Sphenophorus  robustus).  This 
larva  infests  the  stalks  of  corn  at  or  near  the 
surface  of  the  ground.  If,  as  is  now  supix)sed, 
the  adult  beetle  hibernates  in  the  stalk,  plough- 
ing up  the  stubble,  and  burning  it,  will  be  a 
simple  remedy. 

'  The  smaller  corn-stalk  borer '  (Pempelia 
lignosella)  is  a  new  corn-pest  which  is  very 
destructive  in  the  Carolinas  and  Georgia. 

In  an  article  on  the  cotton-worm,  a  machine 
for  spr.iying  the  cotton-plant  from  below  is 
descril)ed,  and  illustrated  by  a  full-page  figure. 

Kmbodied  in  this  report  is  a  part  of  a  re- 
port on  miscellaneous  insects,  made  by  Prof. 
J.  H.  Comstock  to  the  commissioner  of  agri- 
culture ;  the  most  interesting  portion  relates 
to  lac  insects,  of  which  two  species  are  de- 
scribed from  Mexico  and  the  adjoining  portion 
of  the  United  -States. 


MACOREGOR'S  BALUTCHISTAN. 

Wanderings  in  Baloehitlan.  By  Sir  C.  M.  Mac- 
ORKOOK.  London,  AUen  Ij-  Co.,  1832.  315  p., 
illustr.     80. 

Tins  is  a  rather  looselj*  written  narrative 
—  with  a  tendency  to  slang  expressions,  such 
.as  •  green  funk.'  •  make  tracks'  — of  a  recon- 
naissance expedition  undertaken  in  1876-77, 
in  compun}-  with  Capt.  R.  B.  Lockwood,  who. 
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unhappily,  died  shortly  after  the  end  of  the  jour- 
ney from  the  effects  of  exposure.  There  is  a 
provoking  lack  of  appreciation  of  geographical 
form,  and  a  want  of  understanding  of  geologi- 
cal structure,  that  deprives  the  observations  of 
much  value  ;  and  the  pen-drawings  that  illus- 
trate the  book  in  good  number  are  extremely 
rough.  Perseverance  and  enei^y  are,  how- 
ever, nj)parent  enough  in  the  success  of  the 
exiMKlilion  ;  and  the  itinerary  notes  as  to  roads, 
supplies,  and  water,  have  a  great  value  forthose 
who  may  have  to  repeat  the  author's  journey 
in  this  desert  country.  The  party  entered 
from  the  southern  coast  at  Gwadar ;  and,  after 
traversing  for  some  two  hundred  miles  a  l)an'eu 
region  of  flat  valleys  or  plains  abruptly  broken 
by  mountain  ranges,  thej-  reached  the  desert 
interior  basin,  into  whose  depressions  the 
Mashkel  flows  from  the  south  :  the  Halmand  and 
others,  from  the  north-east  and  north ;  and 
several  smaller  temporary  streams,  from  the 
surrounding  or  dividing  ranges,  forming  salt 
plains  or  marshes  (hamuu)  at  the  lowest  iKiints. 
This  district  is  absolutely  barren,  and  ver^-  flat, 
broken  only  by  sand-ridges,  or  occasional  rock}' 
peaks  that  rise  like  islands  over  the  level  plain. 
The  largest  central  depression,  known  as  the 
God-i-zirreh,  is  a  dry  salt  waste  about  seventy 
miles  long  east  and  west,  and  twenty  miles 
wide,  surrounded  bj-  a  barren  sandy  desert ; 
and  the  passage  aci-oss  the  southern  margir)  of 
this  desolate  tr.nct,  hitherto  unexplored,  to  a 
point  named  Shah  Godar,  exposed  the  explo- 
rers to  great  hardships.  'Water  was  found  there 
only  by  digging  in  the  sand  of  a  dry  stream- 
chamiel  (175-185).  This  was  their  farthest 
station  ;  and  from  it  they  returned  eastward  to 
Jacobubad,  in  Sind.  The  people  were  found 
avaricious    and    iiutrustwortli}' :    their    towns 


were  of  tlie  most  forlorn  description.  The 
difficulty  of  learning  local  names  was  not  small. 
The  instructions  given  by  a  local  official  to  a 
guide  who  was  to  accomi)any  Macgregor  were 
overheard  by  him  :  '  This  sahib  will  ask  you 
the  name  of  every  hill,  every  river,  and  every 
hut  you  see.'  — '  What  for?  '  —  *  Heaven  only 
knows  1  These  sahibs  always  do  that :  they  ask 
tlie  name  of  every  thing,  and  then  write  it 
down. '  — '  But  how  am  1  to  name  all  the  hills  ?  ' 
— '  CiU  them  auy  thing  you  like,  and  he  will 
write  it.'  It  seems,  that  while  the  i)eople  have 
names  for  the  ravines  that  they  follow,  and  for 
the  stopping-places  on  them,  the^'  generally 
have  no  names  for  hills  and  ranges  ;  nor  have 
they  any  idea  of  the  connection  of  mountains 
with  each  other,  or  of  any  system  of  drainage. 
Sand-hills  are  very  numerous  on  the  deserts  ; 
and,  on  the  plain  north  of  the  Mashkel  humun, 
a  peculiar  form  was  noticed,  provoking  one 
of  the  few  pieces  of  careful  description  in 
the  book  (p.  157).  The  examples  were  very 
numerous,  and  all  closely  alike  ;  their  form  waa 
crcscentic,  and  the  largest  were  sixty  feet  high 
at  the  middle  of  the  curve,  descending  to  the 
general  level  at  the  horns  ;  the  outer  slope  is 
30°,  and  the  inner  45°  with  a  still  sleeiier 
inclination  at  the  outer  side  of  the  top  of  the 
ridgf  ;  they  stand  on  a  i)ei-feetly  level  plain, 
with  the  cun-e  to  the  north  or  windward,  and 
horns  to  the  south.  One  would  '  aflbrd  cover 
enough  for  a  regiment  or  two.'  The  author 
imagines  that  some  obstruction  like  a  bush 
fomicd  the  nucleus  about  which  the  sand  origi- 
nally gathered.  A  sketch-map  accompanies 
the  volume  ;  but  there  is  often  an  unfortunate 
disagreement  in  spelling  between  it  and  the 
text.  Table  of  contents  and  index  are 
lacking. 
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MATHEMATICS. 

Strain  of  an  isotropic  solid.  —  Mr.  Steam  has 
given  a  very  brief  uictbod  for  obtaining  the  ex- 
pression for  the  internal  energy  per  unit  volume 
of  a  strained  isotropic  soi id.  —  {Quart.  Joum.  math., 
Feb.)    T.  c.  [967 

miiptic  functions.  —  Mr.  Glnislier  has  given  a 
series  of  intei;rals  of  functions  depending  upon  eliiptic 
functions.  Tlie  pnpcr  is  of  such  n  t'hnmcter  that  it 
Is  impossible,  in  tills  place,  to  do  more  than  refer  to 
It.  It  may,  however,  be  remarked  that  the  set  of 
integruls  ubtaine<l  constitutes  a  valuable  addition  to 
the  Tcnowii  elliptic  ftuiclion  formulae.  A  continua- 
tion of  the  Investigations  may  be  inferred  from  the 
manner  in  which  the  author  has  introduced  the  pres- 
ent article.  —  (Quart,  joum.  math.,  Feb.)    T.  c.  [968 

Spherical  triangle.  —  Professor  W.  W.  JotmsoD 


ri'inarlvs,  that  in  the  proof  of  the  addition  theorem 
in  elliptic  functions  by  means  of  a  spherical  triangle 
whose  sides  are  ^,  V,  and  /i,  whei*  >  =  am  u,  V  —  am  », 
/i  =  am  (u  -f  v),  and  k  is  the  ratio  of  the  sines  of  the 
angles  to  the  sines  of  the  opposite  sides,  it  is  usual 
to  state  that  tlic  angle  opposite  to  the  side /<  Is  ob- 
tuse, so  that  its  co.siDe  Is  —&f,  if  the  other  angles  are 
acut«',  so  that  their  cosines  are  A^  and  A^.  This  may 
be  shown  to  be  a  con.scquence  of  the  assimiplion 
that  k  Is  less  than  unity.  The  present  note  aims  to 
show  that  the  restriction,  ik  <  1,  may  be  removed,  in 
accordance  with  which  A/j  is  always  positive;  proving 
directly,  that,  in  all  cases,  the  cosine  of  the  angle  la 
question  is  — A/i.  It  is  further  shown,  in  order  to 
complete  the  proof,  that  the  triangle  from  which  the 
fonnulae  are  derived  is  possible  for  all  real  values 
of  u  and  c,  as  well  ai  k. —  [Quart.  Journ.  math.,  Feb.) 
T.  o.  1969 
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PHYSICS. 

Liquefaction  of  oxygen  and  nitrogen,  and  con- 
gelation of  carbonic  disulphlde  and  alcohol. — 
On  boiling  ethylt-n  in  vacuo,  Wrohlewfkl  iinil  0I»- 
xewskt  obtained  a  minimum  lemp<>rature  of  —I'M'C. 
With  the  temperatures  thus  obtained,  which  were 
measured  with  a  hydrogen  thenunnicter,  experiments 
were  performed  on  llquffnction  and  congelation.  Un- 
der the  pressure!)  26.5,  '24.$.  ami  22.6  atiuosplieres, 
oxygen  began  to  liquefy  at  the  letnpenitures  —131.0", 

—  133.4°,  and  —  i;W.!<°.  It  formed  a  colorless  iind 
transparent  liquid  with  a  well-<leftneil  meniscus.  Car- 
bonic disulphlde  concealed  at  —116°,  and  melted  at 

—  110°:  alcohol  liecame  a  viscous  oil  at  —120°,  and 
solidified  at  — 1*3.6°;  nitrogen  formed  a  colorless 
liquid  with  a  visible  meniscus.  —  [Comptta  renrfii*. 
xcvi.  1140.)    c.  K.  M.  [970 

Eltotriclty. 

Alleged  luminosity  of  the  magnetic  field. — 
Professor  W.  F.  lliirrcit  says,  "It  in  well  known 
that  the  late  liarou  von  Koiehenbach  claimed  to  have 
discovered  .i  |)eculiar  luminous  emanation  arising 
from  the  poles  of  a  mag;iiet,  resembling  a  faint 
electric  discharge  in  rarefied  air." 

Prof.  Barrett  and  several  other  gentlemen,  mem- 
bers of  a  coininitlee  appointed  by  the  Society  for 
psychical  research,  have  been  making  experiments 
with  a  view  to  proving  or  disproving  the  exist- 
ence of  tlie  alleged  phenomenon.  No  member  of 
the  committee  appears  to  have  been  able  to  see 
the  emanation:  but  the  committee  did  discover,  in 
some  way  not  detailed,  a  certain  gentleman,  Mr. 
G.  A.  Smith,  and  a  boy,  Fred.  Wells,  '  an  assistant 
in  a  baker's  shop,'  who  each  appeared  able,  in  a 
room  perfectly  dark  to  other  people,  to  sec  a  faint 
glow,  like  a  wavlug  cone  of  light,  at  either  jKjle  of 
a  strong  electro-magnet,  and  to  tell,  by  the  appear- 
ance or  disappearance  of  this  glow,  wlieu  the  cur- 
rent was  turned  on  or  off  by  means  of  a  commutator 
In  charge  of  several  gentlemen  in  an  adjoining 
room. 

Prof.  Barrett  seems  to  have  taken  various  pre- 
cautions to  avoid  deception,  conscious  or  uncon- 
scious, on  the  part  of  tlio  principal  actors  in  the 
affair;  but  it  is  to  be  hoped  the  committee  will  not 
rest  from  its  labors  till  it  has  found  some  means 
of  making  the  alleged  luminosity  vigit)Io,  not  merely 
to  bakers  s-sslstants  and  other  more  or  less  irre8|)on- 
(ible  persons,  but  to  trained  scicntitic  observers.  — 
IPhO,  maj/.,  April.)    e.  h.  h.  [971 

ENQINEBBINO. 

Theoretical  mechanics.  —  Mr.  George  F.  Swain 
present**  an  article  u|>on  the  application  of  the  princi- 

§le  of  virtual  velocities  to  the  determination  of  the 
efli'Ctlon  and  stresses  of  frames.  An  exact  method 
of  liudiug  the  el.^slic  rleHoction  in  any  cllrecllon  of  any 
point  o{  a  fnime  of  any  kind,  due  to  Lame,  Is  first  ex- 
plained. The  determination  of  dellectlon  is  in  itself 
a  problem  of  small  importance,  ll  finds  itt  applica- 
tion, however,  in  the  calculation  of  the  so-called 
'M4«tically  undetermined'  structures,  such  as  the 
Continuous  girder,  and  tlie  arch  with  fewer  than  three 
hinges,  where  the  furi'cs  acting  depend  U|)Ou  the  con- 
dition that  the  ilelleriion  of  some  point  In  the  frame 
In  some  particular  ill  I  ectlon  must  be  agiven  quantity. 
These  structures  are  taken  up  iu  succession,  and  the 
general  equations  to  bo  used  in  their  calculation 
•re  c^ren.  Trusses  with  snperBuous  b.irs  are  next 
i\''"""-"\  ;  and  a  historical  account  of  the  literature 
i'Cl  closes  the  article.— (Journ.  Fraiikl.  innl., 
J  ■  ll,  .Vpril.)     u.  L.  V.  [972 


Naval  iron  vessels.  —  The  advisory  board  of  the 
navy  department  reiwrts  in  favor  of  fitting  up  Ibe 
League  Island  navy-yard  to  build  the  iron  and  steel 
ships  to  be  constructed.  —  {Bull,  iron  attel  ansoc, 
April,  18.s;i.)    R.  a.  T.  [973 

Forced  draught  In  steamers.  —  Kxpcriments  on 
the  Satellite  ami  Conqueror,  reported  by  R.  J.  llutler 
to  the  Royal  institute  of  naval  architects,  indicate 
that  forced  draught  is  not  advisable  on  long  runs, 
but  that  it  is  useful  on  runs  of  less  than  six  hours. 
For  such  cases  a  fan  draught  is  recommended.  — 
(Enijineerinij,  March.)     n.  n.  x.  [974 

Hydraulic  machine-tools.  —  Mr.  R.  H.  Twed- 
dell  describes  to  the  British  institute  of  civil  engineers 
forms  of  machine-tools  driven  by  hydraulic  pressure. 
Riveting  has  long  been  practised  with  hydraulic 
rivuters;  hydraulic  stamps  and  forging-presses  arc 
now  made  to  do  good  work  ;  mochine-toids  have 
been  made  by  Armstrong  ;  and  an  hydraulic  system 
of  power-transmission  lias  been  adopted  at  Peiihouet, 
France.  Portable  hydraulic  machine-tools  arc  found 
to  save  greatly  in  floor-space,  and  to  save  power  as 
weU.  —  (Engineering,  March  23.)    a.  u.  x.  [975 

OHBMI8TBY. 
tOfneml,  phyaicat,  and  inorganic.) 
Borotungstic  acids.  —  D.  Klein  prepared  disodic 
horotungstate  (U  WO,  .  B,0,  .  2  Na,0  .  4H,0-h 
25  H(0)  by  adding  the  required  amount  of  boradc 
Hcid  to  neutral  sodlc  tungstate.  Although  other 
salts  were  prepared  from  the  sodium  salt,  several  at- 
tempts to  separate  the  acid  In  s  state  of  purity  were 
unsuccessful.  The  mother  llqtiors  of  the  sodlc  horo- 
tungstate contained  a  sotllum  salt  of  tungstoboric 
acid,  which  was  precipitated  as  the  barium  salt  by 
adding  baric  chloride.  This  acid,  which  is  compara- 
tively stable,  was  prepared  by  treating  the  barium 
salt  (0  WOj  .  B.Oj  .  2BaO-|-l«  H,0)  with  dilute  sul- 
phuric acid.  Tungstoboric  acid  proves  to  be  a  con- 
venient reagent  for  characterizing  the  alkaloids  and 
peptones.  With  even  a  minute  quantity  of  the  salts 
of  quinine,  cinchonine,  strychnine,  morphine,  and 
codeine,  it  gives  a  white  precipitate.  With  peptones 
it  behaves  like  phospholiingslic  acid.  The  author 
finds  that  cadmic  tungstoborate  is  well  adapted  for 
use  In  the  mechanical  separation  of  the  mineralogi- 
cal  elements  of  rocks  in  petrography.  In  the  solid 
form,  its  s|>ecific  gravity  is  '.i.2Si.  and  a  liquid  may  bo 
obtained  from  it  of  any  density  between  1  and  3.8. 
At  ".vO-80°  it  melts  in  Its  water  of  crystallization, 

§ivlng  a  sirupy  liquid  of  sufficient  density  (3.7)  to 
oat  garnet  or  spinel.  —  {Ann.  ehim.  phys.,  xxTiii. 
3.t0.)    c.  f.  m.  [976 

Action  of  chlorine  on  certain  metals.  —  Wlien 
thoroughly  dried  chlorine  was  allowed  to  remain  iu 
coiit.iet  with  Dutch  inet.il,  A.  (,'owper  found,  that, 
apparently,  no  chemical  action  bad  taken  place  at  the 
end  of  three  months.  On  introducing  even  a  trace  of 
moisture,  the  chlorine  was  rapidly  absorl>ed.  Zinc 
and  magnesium  were  not  attacked  by  the  gas  after  it 
had  stood  several  days  in  contact  with  fused  calcic 
chloride.  .Silver  and  bismiilli  were  ,icted  on  slowly; 
while  tin,  antimony,  arsenic,  and  mercury  were  at- 
tacked with  the  same  enec^y  as  in  the  moist  gas.  In 
the  dried  gas,  so<Iium  remained  untarnished.  Potas- 
sium, at  first  bright,  became  slowly  covered  with  a 
purple  film,  probably  of  the  subchloride.  —  {Joum. 
chein.  HOC,  ccxiiv.  15;J. )     c.  f.  m.  [977 

Drying  gunpowder  magazines.  —  It  having 
been  otticially  lecomineiuled  that  chloride  of  lime 
should  be  used  for  removing  the  moisture  from  maga- 
zines, Prof.  Munroe  held  that  this  was  due  to  a  con- 
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f  otion  at  the  terms  '  chloride  of  time '  and  •  chloride 
of  vixlelum.'  He  claimed  th.it  chloride  of  lime  was 
both  iiierticient  for  removing  the  moisture,  and  dele- 
terioiu  in  it«  action  on  the  powder.  Experiments 
were  made  which  showed,  that,  while  chloride  of  lime 
absorbed  :)0.70  %  of  water,  chloride  of  cnlcium.  ex- 
posed under  the  same  conditions,  absorbed  00.^0  %. 
Acaiii:  two  samples  of  a  gunpowder  wore  treated 
wftli  water.  One  sample  was  exposed  to  the  air;  the 
other,  (iir  the  same  time,  to  the  gas  liberated  from 
chloride  of  linie  by  the  action  of  C  Of  In  the  flrst, 
.1(1  %  of  sulphur  was  found  as  sulphate ;  in  the  second, 
1.00  ';  exlste<l  as  such.  —  {U.  t>.  nae.  itul. ;  meettmj 
Mny  10.)  [978 

Purification  of  diinklng-'^ater.  —  Dr.  F.  Roeder 
finds,  that  from  thrive  to  six  drops  of  officinal  dyalized 
iron  will  carry  down  the  liolid  matter  suspended  in 
one  litre  of  muddy  water  from  the  Ohio  Kiver.  About 
two  drops  of  the  reagent  are  required  to  clarify  water 
colored  with  one  drop  of  blood.  Albuminoids  are 
removed  by  dyalized  iron;  perhaps,  also,  the  other  un- 
wholesome organic  contamination.  For  purification 
on  a  large  scale,  ferric  chloritio  and  sodium  carbo- 
nate may  be  used.  The  precipitate  may  V'  removed 
by  filtnitioii  or  decautatinn.  —  (Dep.  »c.  arts  Ohio 
mecli.inxt;  meeting  May  10.)  [979 

Formation  of  crystallized  vanadates  by  fu- 
sion.—  By  heating  vanadic  acid  with  sodic  bromide 
and  a  small  '|uantity  of  baric  cliloride,  A.  Ditte  ol>- 
tained  baric  vanadate,  Ba  (V'Oj)<,  in  small  trans- 
parent crystals.  Stiontic  vanadate  was  prepared  by 
fusion  of  the  acid  with  so<lic  bromide  and  strontic 
bromide.  Van.idatcs  of  lead,  cadmium,  zinc,  man- 
ganese, and  nickel,  were  forme<l  in  the  same  way, — 
{Ciimptc*  rendux,  xcvi.  1048.)     c.  F.  M.  [980 

A  compound  of  phosphoric  and  siUdc  oxides. 
—  MJI.  Hautefeuille  and  Margollet  observed  the 
formation  of  the  compound  P^OsSiO,  when  meta- 
phosphoric  acid  was  heated  to  fusion,  and  silicic  ox- 
ide added  to  the  fused  mass.  The  silica  wa.s  prepared 
by  decomposing  silicic  fluoride  with  water.  —  ( Comptes 
rendux,  xcvi.  II>.'j2.)    c.  r.  m.  [981 

Action  of  carbonic  oxide  on  the  vapor  of 
Twater.  —  Wlien  carbonic  oxide  was  heated  witli  water 
to  '^)°-n'i^  in  a  cio.ied  lube,  I..  Marciuennc  noted 
the  formation  of  carbonic  dioxide  and  fonnic  acid  iti 
small  c|uaiuity.  From  the  result  of  tills  experiment, 
the  following  conclusions  were  drawn:  1.  Carbonic 
oxide  is  a  stronger  reducing  .igent  than  hydrogen:  2. 
Carbonic  dioxide  is  permanent  In  presence  of  hydro- 
gen at  temperatures  l>elow  the  point  of  its  dissocia- 
tion; 3.  The  carlxmic  dioxide  and  hydrogen  formed 
during  tlie  decomposition  of  formic  acid  by  tieat  is 
the  result  of  a  secondary  .-iction  lietween  cart>onic 
oxide  and  water.  —  {Hull.  «oe.  cMm.,  zxxix.  308.) 
o.  r.  u.  [982 

GEOLOOY. 

Oeology  of  Buffalo  Peaks,  Colorado.  —  These 
rise  in  the  liighest  point  i:i,541  feet  above  sea-level, 
and  consist  uf  a  narrow,  curving  ridge,  with  a  peak 
at  each  eml.  Tim  upper  [lortion  is  composed  of  ande- 
site  (hornblciidic),  and  the  lower  of  tuJEas  of  various 
kinds,  tlie  whole  resting  on  granite  and  upturned  sedi- 
mentary rocks.  It  is  interesting  to  note  tliat  Mr. 
Emmons  stales,  that,  in  the  present  condition  of 
microscopical  lithology,  the  e.arlier  classification  uf 
many  rocks  as  tracliytic  or  andesltic  are  rendered 
doubtful,  and  that  "many  facts  already  observed  by 
us  suggest  a  doubt  whether  von  Richthofen's  classi- 
fication of  volcanic  rocks  will  be  found  to  hold  good 
everywhere  lu  Colorado,  and  even  that  many  modifi- 


cations of  the  relations  of  the  older  eruptive  rocks, 
as  well  as  those  of  tertiary  age,  may  be  found  neces- 
sary."—  {Hull.  U.S.  ijeol.  mtrv.,  i.  11.)     M.  E.  w. 

[983 
Thickness  of  the  continental  glacier.  —  T.  C. 
Smock,  of  the  New  .Fersey  geological  survey,  has  ex- 
amined the  vertical  distribution  of  marks  of  glacial 
action  in  northern  New  Jersey  and  soulliern  Xew 
York,  and  concludes,  from  the  difference  in  altitude 
of  closely  aiijoinin^  drift  deposits,  bowlders,  and 
scratches,  that  the  ice  must  have  been  from  two  to 
four  hundred  feet  thick  along  its  southern  margin, 
from  Perth  Amboy  to  the  Delaware.  To  determine 
its  surface  slope,  the  Catskill  Mountains  were  studied, 
and  marks  of  glacial  action  found  up  to  altitudes 
varying  from  2,5U<)  to  3,250  feet.  Above  this,  the  rock 
outcrops  are  more  precipitous,  even  on  the  northern 
side,  and  the  detritus  Is  local  and  angular,  and  hence 
it  is  concluded  that  the  ice  reached  no  higlier.  Prom 
these  figures,  a  surface  slope  southward  of  less  than 
half  a  degree,  or  under  thirty  feet  to  a  mile,  Is  "1>- 
tained,  and  depth  sufficient  to  submerge  the  Highlands 
and  Shaw.ingunk  Mountains  of  southern  New  York. 
—  {/imcr.  jouni.  *e.,  XXV.  ISAJ.  3-W.)    w.  M.  D.    [9S* 

Lithology, 

Hyperathene-andesite.  —  Dr.  W.  Cross's  micro- 
scopic examination  of  some  of  the  supixised  augitic 
anclesitesin  rucks  from  Buffalo  Peaks  (see  983)sliowe(l 
that  the  pyroxenic  mineral  was  of  two  kinds,  hy[>ers- 
thene  and  an  unknown  tricliiiic  one,  as  determined 
by  their  optical  characters  and  a  chemical  analysis  of 
the  former.  Since  a  notice  of  an  abstract  of  his  work 
lias  already  appeared  in  SciEXCB  (see  375),  only  some 
omitted  points  will  be  noticed  here. 

Besides  the  position  of  ilie  optic  axes,  the  chief 
optical  distinction  between  the  hyperstheiie  and  the 
augitc  (  ?)  is  the  pleocliroism  of  the  former,  and  the 
absence  of  it  in  the  latter,  according  to  Kosenbusch 
and  Cross.  A  hasty  examination  of  some  andesitic 
rocks  by  the  present  writer,  since  this  bulletin  was 
seen,  bos  shown  that  the  pleochrolc  mineral  in  some 
of  his  sections  is  not  orthorhombic;  and  from  his 
past  studies  he  can  testify,  that,  if  pleocliroism  Is  to 
be  relied  upon  at  nil,  then  hypcrsthene  is  widely  dis- 
tributed in  andesitic  rocks,  both  in  Xorth  and  South 
America,  as  well  as  in  gold-bearing  and  other  sands. 
Dr.  Cross  c|aim»,  that,  in  all  but  two  of  the  auglte 
andesites  descril)ed  by  Zirkel  from  the  Fortieth  paral- 
lel collection,  the  predominating  pyroxene  is  the  hy- 
pcrsthene. Cross  is  in  doubt  whether  the  triclinic 
pyroxene  Is  a  distinct  species,  or  auglte  showing 
anomalous  optical  action.  Following  the  current 
classification  of  the  andesitic  rocks  which  groups 
them  according  to  their  pyroxenic  constituent  (In- 
cluding hornblende  and  mica),  we  shall  have  enata- 
tite,  hyperstheiie,  diallnge,  augite,  hornblende,  and 
mica  andesites,  —  six  different  species,  —  to  say  noth- 
ing of  the  many  m.vle  out  of  the  older  and  more 
altered  andesitic  rocks.  It  would  seem,  that,  in  the 
pyroxene  group,  a  similar  mixed  series  exists  as  has 
been  found  in  the  felspars,  with  three  different 
crystallographic  systems;  and  the  same  difficidty  may 
be  expected  in  their  use  in  rock  ciassificatioii. 

TUe  paper  is  a  well-written  and  very  vuluablc  con- 
tribution to  the  mineralogy  of  the  andesites;  and, 
from  the  common  lithological  stand-point,  the  con- 
clusions drawn  appear  to  be  just.  The  freedom  of 
opinion,  accompanied  by  the  rapid  change  of  view* 
since  the  survey  was  organized  in  is7ii,  as  manifested 
In  the  recent  publications,  is  a  most  encouraging  and 
promising  sign  for  the  future.  —  (HuU.  t/.>'.  neoL 
sure.,  i.  19.)    m.  k.  w.  [985 
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OEOORAPHY. 

(XorlA  JmfHctt.) 
The  Blue  Hills  of  Ma-^saclnisetts,  near  Boston,  are 
rousrlily  iiiiipp.>il  liy  E.  G.  ChainlK'rlaiii;  ami  the  view 
from  their  hl^-hest  summit,  six  hunilreil  ami  thlrly- 
flve  feet,  is  descril>eil  In  detail.  ATnong  the  visible 
points  are  Holt's  Hill  in  Andover,  and  'Manoraet  in 
Plymouth,  each  about  thirtjy  miles  distant;  Wachu- 
sett,  forty-four  miles;  and  Grand  Monadnock.  sixty- 
seven  and  one-half.  One  hundred  and  twen(y-live 
Tillages  were  identified,  and  many  others  were  sighted. 
—  { Appalac/iia.  iii.  M'2.)     w.  M.  D.  [986 

Baatem  Cuba.  —  W.  O.  Crosby  describes  the  topo- 
graphic features  of  eastern  Cul)a  :is  dependent  on 
the  following  strnctunil  elements:  eruptive  rocks, 
making  sharp,  serrated  mountains,  of  which  tlie  Pico 
de  Tarquino  exceeds  elKhl  thoiisaml  feet:  these  are 
flanked  by  ridges  of  slates  and  schists,  generally  of 
later  date,  as  at  lejist  some  of  the  eruplives  penetrate 
them  in  tongues  and  dikes;  finally,  there  are  coral- 
line limestones  in  terraces  of  marked  uniformity  for 
considerable  distances  along  the  shore.  The  terraces 
stand  along  the  northern  coast  at  altitudes  of  thirty, 
two  hundred  to  two  hundreil  and  fifty,  five  liundred, 
and  eiglit  hundred  feet.  The  lowest  is  most  distinctly 
of  coral  origin,  and  elosely  resembles  the  reef  growing 
in  the  neighboring  sea.  Passing  up  to  the  older  ones, 
the  limestone  becomes  more  distinctly  crystalline, 
and  the  corals  and  shells  are  in  great  part  obliter- 
ated: but  the  resemblance,  coupled  with  the  progres- 
sive clinnge,  serves  to  show  identity  of  origin.  Some 
of  the  terraces  slope  away  from  their  precipitous 
front  toward  the  mountains,  and  are  hence  reganled 
as  old  fringing  reefs.  The  highest  limestone  forms 
the  upper  thousand  feet  of  a  bold  mountain  called 
el  Tunque.  eighteen  hundred  feet  high.  The  harbors 
along  the  present  shore  .ire  roughly  circular  openings 
behind  a  narrow  deep  entrance  in  the  outer  reef:  the 
streams  hack  of  the  harbor*  flow  over  detrital  fillings 
of  their  valleys.  All  these  features  are  taken  togeth- 
er as  proof  of  oscillating  variations  iu  the  level  of 
Cuba,  but  in  which  the  upward  movement  has  pre- 
dominated so  strongly  us  to  produce  an  elevation  of 
two  thousand  feel  in  post-pliocene  time.  The  great 
depression  at  wliich  tliis  irregular  elevation  Ihjgan 
would  have  reduced  the  Greater  Antilles  to  a  few  small 
rugged  islands,  and  thus  account  for  the  absence 
of  large  land-animals,  which  were  coranum  enough 
there  in  pliocene  and  earlier  times.  [It  may  be  sug- 
gested that  the  movements  of  depression.  Iiere  8ui>- 
poscd  to  have  interrupted  the  general  elevation,  would 
be  more  fully  proved  if  it  were  shown  that  the  old 
reefs  could  not  have  grown  otitward  from  the  shore 
during  times  of  rest  in  the  island's  rising.  The  com- 
paratively small  and  recent  depression  sliown  by  the 
silted  stream-channels  does  not  necessarily  imply 
previous  depressions  as  well.]  —  {Appalachia,  lii. 
129.)    vr.  M.  D.  |987 

Flooding  the  Chottea.  —  In  spite  of  the  discour- 
agement of  an  adverse  report  by  the  French  gov- 
ernment commission.  Commander  Roudaire  h.as 
succeeded,  with  the  aid  of  M.  de  Lcsseps,  in  forming 
a  company  to  furnish  the  funds  for  his  project,  and 
tu  December  last  went  with  a  party  of  engineers  to 
sound  the  lowland  by  borings  between  the  Mediter- 
rane.tn  and  the  Chottcs.  As  far  as  reported,  only 
sand  was  found,  which  promises  an  easy  construction 
for  the  canal  that  is  to  form  '  la  mer  intirieure  A.M- 
caine.'  In  March  M.  de  Lesseps  was  to  join  the 
party  to  make  plans  for  the  further  work.  —  ( Dull, 
me,  giofir,  Mar»ciUe,  1883,  3D.)      Later  reports  an- 


nounce the  return  of  Mr.  de  Lesseps  with  the  convic- 
tion that  tlie  jiroject  can  be  successfully  and  advan- 
tageously carried  out.     \T.  M.  D.  [988 

Stanley  and  de  Brazsa.  —  M.  Savorgnan  de 
Brazza  is  well  sustained  by  the  French  government 
in  his  projects  of  exploration.  An  appropriation  of 
l,27"i,(X)0  francs  was  voted  him  recently  by  the  cham- 
ber of  deputies,  —  440  ayes  to  3  noes.  —  and  confirmed 
by  the  senate;  and  a  part  of  his  expedition,  under 
M.  de  Liislours,  has  already  sailed  from  Liverpool. 
He  plans  to  enter  the  interior  from  a  point  on  the 
coast  north  of  the  Kongo,  and  is  convinced  that  he 
will  find  a  valley  there,  crossing  the  mountainous  con- 
tinental bonier,  that  will  allow  the  easy  construction 
of  a  railroad  to  his  inner  stations  on  the  river.  The 
expedition  is  to  have  a  most  peaceful  character,  and 
is  placed  under  the  patronage  of  the  ministers  of 
foreign  affairs  and  of  public  instruction;  and  1>5,<HKI 
francs  are  to  be  devoted  to  buying  gifts  for  the  Afri- 
can chiefs,  who  are  to  be  conciliated.  In  the  mean 
time  Stanley,  who  was  thought  to  be  in  Spain  or  at 
>'lce  regaining  his  health,  has  already  sailed  for  the 
Kongo  with  ;t,OtiO  tons  of  merchandise,  and,  accord- 
ing to  English  despatches,  has  already  advanced  well 
up  the  river  with  230  men  brought  around  the  Cape 
from  Zanzibar  by  Capt.  Cam  bier.  —  {Bull.  sue.  gfoiir. 
J»far*eiHe,  1883,  44.)  |989 

The  rights  of  Portugal.  —  The  claim  set  up  by 
Savorgnan  de  Brazza  for  French  possessions  on  the 
Kongo,  from  which  the  quarrel  between  him  and 
Stanley  resulted,  has  aroused  Tortugal  to  assert  her 
rights  in  western  Africa.  An  able  tre.itment  of  the 
'Question  of  the  Kongo'  has  lately  been  issued  In 
Portuguese  and  in  French  by  a  committee  of  the 
Geographical  society  of  Lisbon,  in  which  they  claim 
all  the  western  .\frican  coast  between  lat.  5°  12'  and 
18°  S.,  and  an  extensive  but  undefined  territory  in- 
land, in  right  of  discovery,  possession,  and  recog- 
nition. Their  pamphlet  begins  with  examples  of 
international  decisions  bearing  on  the  question,  and 
then,  with  much  care,  discusses  the  evidence  of  dis- 
covery from  14i>4,  of  possession  from  a  little  later 
date,  and  of  recognition  of  their  rights  by  other  na- 
tions. France  among  the  rest.  It  concludes  with  a 
note  from  Secretary-Gen.  Strauch  of  the  Interna- 
tional African  association,  dated  Brussels,  Oct.  '25. 
1SS2,  staling,  that,  as  far  as  he  knows,  de  Brazza  had 
a  mission  from  the  French  committee  of  the  associa- 
tion, and  funds  from  the  French  government;  while 
Stanley  was  in  the  service  of  the  international  com- 
mittee, and  was  charged  with  founding  scientific  and 
hospital  stations  on  the  Kongo,  but  uot  with  acquir- 
ing territory.  —  (.'ioc.  geoyr.  Lfsftoa.  La  question  du 
Zaire.    Droits  du  Porluijul,  1S83.)     w.  M.  D.       [990 

BOTANY. 
Exudation  of  ^srater  from  leaves.  —  By  an  ex- 
amination of  plants  in  very  early  morning,  Volkens 
has  greatly  extended  the  list  of  those  from  which 
liquid  water  exudes.  He  describes  the  water-pores 
of  15<^)  species,  distributed  through  91  genera  and  3(1 
families.  He  apjtears  to  have  exercised  great  care  to 
avoid  errors  from  the  possible  presence  of  dew  upon 
the  leaves.  In  onler  to  .iscerlain  the  amount  of  water 
in  the  stems  of  the  plants  exhiliiting  this  ])hcuomenon, 
he  made  use  of  double  scissors,  by  which  a  piece  about 
half  an  inch  in  length  could  be  cut  out  at  one  stroke, 
thus  iliminishing  the  chances  of  affecting  the  relative 
amounts  of  air  and  water  in  the  part  at  the  moment 
of  separation.  By  tlie  use  of  this  simple  eontrivance, 
he  has  shown  that  the  amount  of  .air  and  water  in  a 
vigorous  plant  varies  considerably  during  the  day, 
even  when  the  specimen  is  kei>t  under  uniform  exter- 
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nal  conditions.  Most  of  his  observations  were  maile 
upon  wild  plants  in  open  fields.  —  (Her.  des  konhil. 
hot.  qarlen.1,  Herlin,  1.SS3.)    o.  i-  o.  [991 

Pollination  of  Araceae.  —  The  contrivances 
which  secure  crossing  in  several  species  of  Drncun- 
culus  and  .\rum  h.ive  been  restudled  by  Arcangeli, 
who  finds  the  pollinators  of  D.  vulgaris  to  be  scaven- 
ger beetles,  chleHy  species  of  Dennestes  and  SapHuns, 
while  D.  canariensis  is  thought  to  be  ferlilixed  by 
Cetonia  and  other  flower-beetles.  On  the  other  Iiiind, 
D.  crinlliim  and  A.  it.iliciim  depend  upon  diptera  ; 
the  former  relyiiii;  on  Antliomyia  and  related  genera, 
while  the  visitors  of  the  latter  are  mainly  species  of 
Psyohoda  and  Sciara.  The  characteristic  odors  of 
the  several  si>ecies,  which  serve  to  attract  the  par- 
ticular Insects  best  fltte<l  to  carry  their  pollen,  and 
numerous  structural  peculiarities  utilizing  their  visits, 
receive  special  attention.  A  few  obsfrvations  on  the 
rise  of  temperature  in  the  aroid  spatbe,  and  a  list 
of  references  on  the  subject,  are  also  given.  The 
writer  introduces  two  convenient  terms  —  osmo- 
phore  {ooMit  t'P'"')  and  anthophore  (ovHof,  ^ipttv)  —  to 
designate  respectively  the  upper  and  lower  parts  of  the 
spadlx.  —  (iVuopj.  ffinrn.  but.  ital.,  Jan.)     w.  T.    [992 

Anther  of  Roscoea.  —  Lynch  describes  and  fig- 
ures the  lever-like  stamen  of  Roscoea  purpurea,  which, 
like  the  similarly  hinged  anthers  of  species  of  Salvia 
and  Calceolaria,  is  so  pivoted  as  to  have  the  polli- 
nlferous  end  depressed  by,  and  brought  in  contact 
with,  visiting  insects.  In  this  case,  however,  the 
flexible  style  is  carried  with  the  moving  stamen,  so 
that  its  stigma  receives  pollen,  previously  collected 
on  the  back  of  the  insect,  at  the  same  time  that  a  new 
load  Is  being  taken.  The  contrivance  lias  previously 
been  described  by  Delpino.  In  this  connection,  the 
ctirious  suggestion  is  mnde  that  Salvia  Crrahami,  the 
flowers  of  which  are  closed  by  the  anther-levers,  as 
In  .s.  fulgcns,  etc.,  is  pollinated  by  small  Insects, 
which,  having  forced  their  way  into  the  flower,  can 
escape  only  by  creeping  out  over  the  upper  end  of 
the  lever,  where  they  are  dusted  with  pollen,  beside 
coming  in  contact  with  the  stigma.  The  species, 
however.  Is  apparently  omithophilous.  —  [Joum. 
Linn.  »oc.,  hot.,  xix.)    w.  t.  |993 

'Withdrawal  of  pollinla  in  tbe  bee  orchis. — 
That  the  spontaneous  removal  of  the  polliiiia  from 
the  anther-cells  in  Ophrys  apiforaisdue  to  something 
besides  gravity,  would  appear  from  the  observations 
of  Clark,  which,  however,  do  not  give  a  very  clear 
idea  of  the  process.  —  {Joum.  hot.)    w.  t.  [994 

ZOOLOOT. 

Hollaiks. 
Snails  tised  for  food  in  Spain.  —  Kobelt  has 
issued  for  private  circulation  a  reprint  of  his  journey, 
'  Nach  don  sjiulen  des  Hercules,"  for  raalacologlcal  in- 
vestigations. Among  other  interesting  inntters  in 
this  entertaining  brochure,  we  find  an  account  of  the 
snail-market  at  Valencia,  and  numerous  references 
to  the  consumption  of  these  mollusks  for  food,  not 
only  in  the  Iberian  peninsula,  but  in  Morocco  and 
Algeria  wherever  the  south  Kuropeans  have  colonizefl. 
The  .Spanish  do  not  merely  eat  the  largo  vinc-snail 
(H.  pomalla),  which  is  made  use  of  in  .South  France 
and  Germany,  but  appear  to  consume  all  kinds  which 
are  large  enough  to  be  worth  the  trouble  of  collection, 
except  a  few  (Helix  Gualtierlana,  Leucochroa  can- 
didlssima,  and  L,  bactica)  which  are  reckoned  tongh 
and  unwholesome.  The  women  who  deal  in  this 
kind  of  lenten  food  are  called  caracoleraa  (from 
caracnle,  a  snail),  and  congregate  in  a  small  open 
square  used  as  a  snail-market,  cry  their  wares  loudly, 


and,  to  convince  customers  of  thegood  quality  of  the 
animals  he.iped  up  before  them  alive  in  large  bas- 
kets, crack  the  shells  open  with  their  teeth.  Helix 
alonensis,  the  sermno  or  mountain  snail,  is  consid- 
ered to  l>e  the  most  delicate  of  all,  and  comes  from  the 
vicinity  of  the  Veca.  From  Mallorca  is  imported 
II.  lactea,  which  Is  found  throughout  southern  Spain ; 
and  in  tlie  Valencia  market  Kobelt  also  obtaineil 
H.  Dupoleliana,  vermiculata,  and  aspersa.  They 
were  valued  at  about  forty  cents  a  hundred ;  and, 
in  spite  of  prejudice,  he  felt  compelled  to  acknowl- 
edge, that,  M-hen  properly  dressed,  some  of  the  kinds 
were  really  of  delicate  flavor.  They  are  cooked, 
shells  and  all,  in  a  broth  with  onions;  extracted, 
stewed,  and  replaced  in  the  shell  to  be  served  ;  or 
Bteameil  with  rice.  Strangers  rarely  partake  of  these 
peculiarly  .Spanish  delicacies  ;  which,  nevertheless, 
are  so  much  esteemed  by  that  nation  as  to  be  Im- 
ported for  home  use,  and  even  oximrted  for  the  benefit 
of  Spanish  colonists  In  other  parts  of  the  Mediter- 
ranean. —  w.  II.  I).  [995 

Extraordinary  Eulima.  —  That  Indefatigable 
collector,  Henry  Hemphill,  has  recently  sent  to  Ihe 
National  museum,  among  other  treasures  of  the  sea 
from  Florida,  two  specimens  of  a  Eulima  about  3.5 
mm.  long,  which,  except  when  viewed  by  transmitted 
light,  have  a  perfectly  sooty  appearance.  This  for 
the  genus  is  something  never  before  known,  and 
more  remarkable  in  that  group  than  a  black  swan 
among  birds.  —  w.  h.  d.  (996 

Arctic  moUuaks.  —  In  the  year-book  of  the  re- 
cently estalilishcil  Tromsii  museum,  the  land  and 
fresh-water  mollusks  of  the  arctic  regions  of  Norway 
are  enumerated,  with  descriptions  of  several  interest- 
ing varieties  by  Miss  Berglthe  Esmark  of  Kristiania. 
The  author,  whose  paper  is  printed  in  English,  re- 
views previous  catalogues,  and  enumerates  thirty- 
five  species  in  arctic  Norway,  twenty-seven  in  West 
Kinmark,  seventeen  in  Nordland,  and  fourteen  in 
East  Flnmark.  In  Tromso,  In  about  latitude  7(1° 
north,  Clausilia  bidentata  has  been  found,  and  also 
Helix  arbustorum.  H.  pygmaea  reaches  70°  'M' 
north  latitude,  which  exceeds  by  several  degrees  its 
most  northern  range  in  Siberia,  and  probably  else- 
where. Our  own  Zoogenetes  hari>a,  discovered  suc- 
cessively In  the  United  .States,  Kamtchatka,  eastern 
Siberia  (Dall),  and  the  Amur  region.  Is  now  found 
extending  to  the  shores  of  the  Arctic  Ocean  at  the 
norllieni  extreme  of  Europe.  Besides  the  shell-bear- 
ing forms,  there  arc  also  three  Limaces:  and  the 
Margaritaiia  margaritlfera  is  in  some  places  common, 
and  frequently  produces  pearls.  —  w.  a.  v.  [997 

North  German  miocene.  —  Koenen  continues 
his  researches  on  the  fauna  of  that  formation  In  a 
paper  covering  the  holoi-tomatous  and  tectlbrsnchi- 
ate  gastropods,  the  cephalopods  and  ptcropods.  He 
describes  and  figures  many  new  forms.  —  (.Vciicjj 
jaUrb.  mln.,  li.  223.)     w.  n.  D.  |998 

Worms. 
Segmental  organs  of  leechea. —  In  continuation 
of  the  researches  of  Itouriie  and  Laug,  Oscar  Schultze 
has  caref\illy  studieil  the  se{;mental  organs  in  live 
species  of  leeches.  These  structures  are  long  convo- 
luted tubules,  presenting  at  least  three  divisions,  —  the 
terminal  duct,. which  opens  exteriorly;  the  middle 
piece,  containing  a  simple  canal;  the  Inner  part, 
with  branching  canals.  In  no  cose  was  the  canal 
found  to  begin  with  a  ciliated  funnel,  as  in  many 
chaelopods.  The  parts  arc  difficult  to  unravel  be- 
cause they  are  much  convoluted,  and  most  of  the 
middle  anil  part  of  the  terminal  division  Is  Covere<l 
by  the  inner  division.    The  beginning  of  the  Inner 
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division  Is,  however,  isolated,  and  does  not  cover  otiier 
parts.  In  Clepsiiie  this  free  {art  conslsta  only  of  a 
ainele  row  of  cells  joined  lllcti  beads  on  a  string. 
Tlie  essential  peculiarity  of  these  organs  is  In  the 
perfonited  gland-cells,  of  which  there  are  two  forms, 
riie  simpler  form  Is  found  in  the  middle  portion  of 
the  or^an.  Each  cell  is  pcrforuled  by  a  lumen, 
which  communicates  and  is  continuous  with  the  lu- 
men of  tlie  next  cell,  so  that  a  single  string  of  cells 
fonns  a  continuous  canal.  A  more  complicated  form 
exists  in  tlie  middle  division,  in  that  the  cells  are  per- 
forated hy  branching  fT--'  -vliich  are  continuous 
from  cell  to  cell,     li'ti:  'ixtremes  certain  in- 

termediate fonns  havr  i  ■  rN-ed,  —  {Arch.  mikr. 

anat.  xxii.  78.)     c.  8.  M.  [999 

Pilidinm  larva.  —  In  the  last  Issue  of  Studies 
from  the  biological  laboratory  of  the  Johns  Hopkins 
university,  E.  B.  Wilson  describes  the  pilldium  larva 
of  a  neniertine.  It  is  helmet-shaped,  with  the  con- 
vex side  more  elevated  than  usual,  and  crowne<l  by  a 
small  tiagellum.  The  anterior  margin  of  the  bell  is 
prolonged  into  four  short  arms,  behind  which  Is  a 
deep  sinus,  followed  by  two  arms  on  each  side,  the 
,anterior  largest  of  all.  The  young  nemerlines  are 
leveloped  in  a  folded  position  within  the  lower  and 
posterior  part  of  the  larval  envelope,  and  are  dis- 
tinctly segmented  posteriorly.  —  {Amer.  not.,  Jan.) 

C.   8.   M.  [1000 

VEIRTEBRATES. 

Direct  aotdon  of  alcohol  on  the  heart.  —  A 
paper  on  the  above  subject  was  read  by  Prof.  H. 
Xcweli  Martin,  based  on  researches  carried  out  by 
him  in  conjunction  witli  Sir.  L.  T.  Stevens.  The 
experiments  were  made  on  the  hearts  of  dogs,  com- 
pletely isolated  from  all  the  rest  of  the  body  but  the 
lungs.  The  pulmonary  circuit  was  intact ;  but  only 
the  coronary  system  of  the  heart  was  left  of  the 
systemic  circulation.  The  rest  of  the  greater  circula- 
tion was  carried  on  through  an  artificial  arterial  and 
venous  system.  The  heart  was  uniformly  supplied 
with  defibriniited  dog's  blood.  The  authors  found,  1". 
That  when  the  bloo<l  supplied  to  the  heart  contained 
by  volume  J  of  1  "i  of  absolute  alcohol  nearly  always, 
and  when  it  contained  ^  of  1  %  invariably,  the  work 
done  by  the  left  ventricle,  as  measured  by  the  quan- 
tity of  blooti  pumped  out  in  a  minute  against  a 
given  resistance,  was  greatly  diminished.  2°.  If  the 
i)<-obolized  blood  were  not  supplied  too  Ions  Ihe 
heart  could  be  restored  by  feeding  it  with  pure  blood. 
3°.  The  diminution  of  work  was  due  to  an  altera- 
tion in  the  physical  properties  of  the  cardiac  nniscle, 
in  consequence  of  which  the  organ  expanded  greatly. 
At  the  height  of  its  systole  it  almost  completely  filled 
the  pericardium,  and  during  diastole  had  no  room 
to  expand  and  take  in  more  blood  :  hence  it  had  little 
or  none  to  pump  out  at  the  next  systole.  4°.  The 
contrnctllc  power  of  the  ventricle  is  not  at  first  af- 
fected, since,  if  the  pericardium  be  cut  away  so  as  to 
give  the  dilated  heart  plenty  of  room  for  its  expan- 
sion, as  much  blood  is  pumped  around  as  if  no  alco- 
hol were  administered.  If,  however,  the  alcoholized 
blood  be  supplied  to  the  heart  for  a  considerable 
time,  as  ten  or  fifteen  minutes,  the  mu.scular  power 
of  the  ventricle  is  diminished.  6°.  Alcohol  in  the 
above-named  proportions  docs  not  affect  the  rate  of 
t)eat  of  the  isolated  heart.  6°.  An  experiment  m.-(de 
on  a  total  abstainer  to  whom  half  an  ounce  of  abso- 
lute alcohol,  diluted  with  water,  was  administered, 
showed  that  the  drug  hud  no  influence  on  the  pulse 
rate,  although  the  dose  was  sufficient  to  cause  dizzi- 
ness In  the  person  experimented  upon. — (J/fci. 
clurury.  facuUy  Maryland ;  meeitnj  April  20.)  [1001 


Beptilsa. 

Ungual  glands  of  the  frog  during  secretion.  — 
The  important  discovery  of  lleidenhain,  that  the 
cells  of  the  submaxillary  glands  undergo  visible 
changes  during  their  secretory  activity,  has  led  tu 
numerous  inve^tlgiitions  on  other  glands.  Among 
these  is  Bie<lermann's  research  on  the  lingual  glands 
of  frogs.  From  his  prolix  and  inchoate  article  we 
extract  the  following  conclusions:  the  glands  are 
closely  related  to  the  mucous  salivaries  in  character. 
They  are  follicular,  with  their  lower  ends  dilated. 
The  gland-cells  have  an  outer  nucleated  zone,  and  an 
inner  granular  zone :  the  former,  after  the  cells  are 
hardened,  is  stained  dark  by  carmine;  In  the  inner 
zone,  reagents  cause  the  granules  to  swell,  so  that  the 
zone  becomes  hyaline,  and,  as  it  does  not  stain,  in  sec- 
tions it  appears  clear.  To  call  forth  the  secretion,  the 
glosso-pharyngeus  of  one  side  was  irritated  for  from 
three  to  five  hours;  the  tongue  was  then  hanlened  in 
absolute  alcohol ;  and,  in  transverse  section,  the  resting 
glaiuls  were  seen  on  one  side,  the  active  ones  on  the 
other.  During  secretion  the  granules  are  poure<I 
forth,  and  probably  converted  into  mucin ;  for  they  are 
not  mucin  while  in  tilu,  because  logwood  does  not 
stain  them.  In  consequence  of  the  exit  of  the  gran- 
ules, the  cells  become  narrower  (but  retain  their 
height),  so  that  the  glands  are  smaller.  In  the  inner 
zone  there  is  visible  only  a  granular  protoplasm,  the 
intercellular  walls  are  less  distinct,  and  the  so-called 
'stiitzzellen '  can  no  longer  be  well  seen.  Xo  evidence 
was  had  to  show  that  there  was  a  production  of  new 
cells  during  secretion,  such  as  Heidenhain  has  main- 
tained occurs  In  other  glands ;  nor  do  any  of  the  cells 
appear  to  be  destroyed. —  ( Sitz.-btr.  akad.  wi»».  Witn, 
Ixxxvi.  lii.  67.)    c.  8.  M.  [1002 

Matoration  and  segmentation  of  the  reptilian 
ovum.  —  C.  F.  Sarasin  gives  a  preliminary  notice  of 
his  researches  on  this  subject.  The  most  important 
point  Is  the  method  of  development  of  the  yolk  ele- 
ments out  of  fine  granules,  and  the  continuation 
of  this  process  during  segmentation.  The  destiny  of 
the  nucleus  was  not  satisfactorily  a.scertained,  for  the 
nucleus  '  disappeared.'  The  aegmentaiion  differs 
from  what  has  been  hitherto  observed  in  meroblas- 
tic  vertebrates.  —  (Biol  cenlralbl,  iii.  108.)    c.  s.  m. 

[1003 


The  Unes  on  the  human  skin.  —  The  skin  is 
covered  by  countless  fine  furrows.  lycwinski  has 
studied  tijese,  and  arrived  at  the  conclusion  that 
they  are  bends  (JtnicArun;/eii)  produced  by  the  move- 
ment of  the  skin,  either  over  the  joints,  as  at  the 
knuckles,  or  directly  by  the  muscles.  When  the  cutis 
is  contracted,  the  epidermis  is  laid  into  folds,  which 
disappear  again  wlien  the  skin  is  stretched:  so,  aa 
the  cutis  Is  stretched  in  the  living  skin  with  its  nat- 
ural attachments,  when  a  piece  of  skin  is  cut  out,  it 
contracts,  and  the  epidermis  is  thrown  into  folds. — 
(Rrc/ioio'»arcft.,  xcii.  135.)     0.  8.  M.  [1004 

Sebaceoos  glands  of  the  tongue.  —  Ostmann 
has  counted  the  sebaceous  glands  at  the  root  of  the 
tongue  in  man.  and  finds  tliat  the  range  in  number 
is  at>out  the  same  in  children  and  in  adults,  and  that 
they  do  not  increase  very  much  in  numl)er  with 
age,  and  consequently,  as  the  tongue  grows,  there 
are  fewer  and  fewer  to  the  square  centimetre.  In 
adults  the  number  varied  from  thirty-four  to  a  hun- 
dre*l  and  two:  the  average  is  sixty-six.  In  young 
children  the  number  varied  from  seventy-four  to 
twenty-eight ;  average,  fifty.  —  ( Virclww'$  arch.,  xcii. 
119.)    c.  8.  M.  [1005 
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■Weight  of  Infanta.  —  Bieil<Tt  lias  studied  some- 
wlinl  tlie  woiiilit  of  Slicking  children,  and  pivos  a 
few  tables  of  tlie  wi-iglil  of  four  clilldri'u.  He 
especially  insists  U|>uii  tlie  imjiortance,  in  weighin.i; 
baliiex,  of  selecliiiii:  u  {larlicular  timo  (>f  the  day,  and 
rei-orunionds  two  ]iours  after  the  first  feediiic  in 
the  morning.  Dy  weighing  twice  after  a  nieaJ,  at 
different  intervals,  there  Is  shown  to  lie  a  loss. 
From  a  limited  nuinber  of  observations  he  obtained 
the  following  avenige  losses  during  periods  of  ten 
niiouies  for  different  ages:  first  halt  of  the  first 
inontli,  3.3  gmiB. ;  second  month,  n.Q;  third  month, 
7.7;  fourth  month,  S.:!;  fifth  month  (one  child  only), 
8.1.  These  are  the  rates  of  loss  from  excretion  of  all 
kinds.  The  otlier  principal  point  of  Biedert's  arti- 
cle is,  that,  with  care  in  weighing,  the  accidental 
variations  may  be  nearly  all  eliminated,  leaving  only 
thoAe  dtie  to  illnesses.  In  part  second  the  growth  of 
children  witli  minimal  nourishment  is  discussed  from 
a  medical  stand-point.  —  {Jahrb.  kinderheUkuntle, 
xlx.  27.5.)     c.  8.  N.  [1006 

ANTHROPOLOGY. 

Ruins  and  graves  in  Oreenland.  —  H.  Rink,  re- 
viewing the  later  Danish  explorations  in  Greenland, 
says  that  in  the  southern  district  of  Julianshaab 
there  are  about  one  hundreil  localities  showing  old 
Scandinavian  ruins,  the  largest  and  most  conspicu- 
ous containing  lis  many  .is  thirty  ruined  buildings, 
consisting  of  stone  walls  of  houses,  Bhelter-wans, 
etc. 

A  number  of  Kskimo  graves  have  been  examined; 
and  it  was  found,  that,  where  stones  were  convenient 
to  the  dwellings,  low  mounds  were  erected.  When 
these  were  absent,  low  hillocks,  or  elevated  localities 
at  greater  di-itaiire,  were  selected  for  the  burial  of 
the  dead.  Near  Narkerdluk,  graves  were  found  on  a 
bill  440  feel  high,  and  these  could  only  he  reached 
rllmbing  a  very  steep  trail.  They  are  usually 
dngle,  though  frequently  two  bodies  are  found  in 
""One.  The  graves  are  formed  by  placing  stones  in  the 
form  of  a  rectangle  ;  and  bodies  are  often  found 
'doubled  up.'  In  a  tomb  inca.surlng  four  feet  long, 
two  feet  broad,  and  two  feet  in  height^  were  found 
the  skull.4  of  thirteen  adults  and  two  chililrcn.  One 
grave  contained  two  bodies,  across  and  on  top  of 
which  lay  a  third.  The  most  remarkable  discovery, 
however,  is  the  existence  of  apparent  cenotaph 
tombs  carefully  constructed  and  covered,  and  In 
which  the  usual  number  and  variety  of  trinkets 
were  found  lying  upon  the  floor  or  In  burial-vessels, 
but  no  indications  of  a  body.  The  author  inquires 
If  these  tombs  can  have  been  erected  to  the  memory 
of  persons  who  had  disappeared  mysteriously. — 
{PH.irm.millh..  xx\x.  i\.)     j.  w.  p.  [1007 

Researches  in  Tnoatan.  —  At  a  meeting  of  the 
i^Societe  de  gdographle,  M.  Ddslr^  Chaniay  read  an 
ccotint  of  his  recent  voyage  to  Yucatan  and  the 
l^ountry  of  the  Lacandons.  His  mission  was  to  study 
the  documents,  vases,  temples,  p.ilaces,  and  Inscrip- 
tions, in  order  to  throw  light  on  the  age  and  origin 
of  American  civilization.  The  paper  is,  to  a  large 
extent,  hlBlorical  and  geographical,  but  contains  valu- 
able accounts  of  the  ruins  of  AktS  and  Chlchen-It/a. 
Interesting  descriptions  are  given  of  the  large  and 
ornate  edifices  devoted  to  tlie  national  ball-play, 
which  edifices  are  believed  to  have  been  consecnited 
to  the  great  civilizer,  Cuculcan,  the  same  as  the  Mex- 
ican QuetTialcoatl.  The  chief  discovery  mentioneti 
is  of  the  ruins  of  a  city  on  the  left  bank  of  the 
river  Usumasinta.  in  an  unclassified  region  between 
Guatemala  and  the  two  Mexican  states  of  Chiapas 
aud  Tabasco.    Tliese  ruins  greatly  resemble  those  of 


Palenque,  and  were  named  Lorillard  City  in  gratitiKle 
to  Mr.  Lorillard  of  New  York,  who  had  generously 
contrilmted  to  the  expenses  of  the  exi)cdition.  — 
iCompte  rendu  inc.  gfng.,  no.  21.)     j.  w.  v.        [lOOB 

Cossacks.  —  F.  v.  Stein  furnishes  a  valuable  pai)er 
on  the  Itistory,  culture,  and  distribution  of  the  Cos- 
sacks, with  a  chart  showing  areas  occupied  by  the 
several  ethnic  divisions.  —  [Peterm.  miUhtiL,  no.  71.) 
J.  w.  r.  [1009 

The  Solomon-islandeis. — Mr.  n.  B.  Guppy 
ha-s  p'Cently  viaiti'd  St.  Cristoval  in  H.  M.  S.  Lark, 
and  gives  the  results  of  his  studies  of  the  natives. 
"  The  average  height  of  a  uiau  is  about  five  feet  three 
Inches;  span  of  extended  arms,  four  to  five  inches 
more  Uian  the  height  of  body;  both  sexes  robust 
and  well  proi>ortioned,  with  some  exceptions;  skin 
varies  from  very  dark  brown  to  dark  copper,  the  elder- 
ly adults  being  darker  skinned  than  tlie  youth,  from 
causes  partly  climatic,  partly  physiological.  Some 
individuals  are  of  a  pale,  sickly  hue.  owing  to  tbelr 
being  covered  from  head  to  foot  with  an  inveterate 
form  of  body-rlngworra, —  a  scaly  skin-eruption  which 
affects  in  a  greater  or  less  decree  quite  two-fifths  of 
the  n.itivcs  of  this  part  of  the  group.  In  itj  most 
aggravated  condition,  this  parasitic.il  disea.sc  impli- 
cates the  skin  to  such  a  degree  that  the  rapid  desic- 
cation and  desquamation  of  the  epidermal  cells  lead 
to  a  p.irtial  ilecoloralion  of  the  deeiier  parts  of  the 
cuticle.  The  hair  Is  black,  frizi:le<l,  and  bushy 
among  the  younger  adults,  with  a  tendency  to 
arrange  itself  into  corkscrew-like  spinils  among  the 
niiildle-.iged  men.  .stralght-halred  natives  are  some- 
times found.  Hairiness  varies  much  with  indlvid- 
luils,  but  the  surfaces  of  the  body  aud  limbs  are 
generally  free  from  hair.  Skull,  mesocephalic;  index 
from  .73  to  .83,  mean  between  .74  to  .77;  facial 
angle  So°  to  90°;  no-se  straight,  coarse,  short,  with 
wide  nostrils  and  depressed  bridge.'' — (.Ya/«re,  April 
2t5.)    J.  w.  P.  [lOlO 

American  biblio^aphy.  —  Dr.  Daniel  G.  Uiin- 
ton  thus  calls  attention  to  a  work  by  Don  Diego 
B.irros  Arana,  published  last  summer  in  .Santiago  do 
Chile,  entitled  "Bibliography  of  anonymous  and 
pseudonymous  works  on  the  history,  geography,  and 
literature  of  America."'  "'I'he  compiler  is  an  expert 
bibliographer,  and,  in  this  quarto  voluxne  of  171  pages, 
traces  to  their  authors  007  books  on  America,  pub- 
lished anonymously  or  under  false  names.  Thoir 
dales  of  issue  vary  all  the  way  from  1493  to  the  Cen- 
tenni.ll  exhibition  in  187<!.  Seflor  .\rana  adds  very 
Instructive  and  often  copious  notes  on  the  writers 
of  these  productions,  and  on  their  value  or  lack  of 
value."  Mr.  Urinton  adds  further  notes  on  the  cata- 
logues of  Messrs.  Kobert  Clarke,  Henry  Harrissi*, 
Felix  C.  Y.  Lobron,  Joseph  Labin,  James  C.  Pilling, 
Julius  Platzmann,  and  C.  H.  Berendt.  —  ( Proc. 
numUm,  anliq.  aoe.  Phllad.,  April  3.)  o.  t.  u.  [1011 

BQYPTOLOOY. 

Pithom.  —  In  letters  under  dates  March  IS,  18,  and 
26,  if.  Naville  tells  of  further  discoveries  at  Pithoni. 
Tlie  name  of  the  nome  in  which  I'lthom  is  situated  is 
found  to  l)e  An;  this  was  placed  too  far  south  by 
Brugsch.  The  following  are  i)Brt  of  the  treasures 
from  Pithom  :  a  seated  statue,  in  black  granite,  of 
the  high  priest  of  Succoth  ;  a  fragment  bearing  the 
two  cartouches  of  Ramses  II.,  and  the  name  Succoth ; 
a  tablet  of  black  stone  with  the  inscription  recording 
"  the  foundation  of  the  city  of  Arsinot',  at  some  dis- 
tance from  Pithom,  by  King  Ptolemy  Pbiladelplnis. 
The  day  before,  the  workmen  had  found  the  base  of 
a  standing  statue  witli  two  cartouches,  one  giving 
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the  name  of  Arsinoc,  but  the  other  riuite  unknown. 
I  could  not  make  out  to  whom  it  roferruil,  but  the 
next  day  I  saw  quite  clearly.  The  top  of  the  tablet  is 
ot-cupied  by  two  series  of  offerincs  made  to  the  gods 
of  the  Heroopolite  nouie  by  the  King  Ptolemy  Phllo- 
delphus.  Among  the  gods  is  his  sister,  and  wife  Ar- 
sinoe,  with  the  two  cartouches,  num  ab  en  shu, 
mer  neterii  ;  Arslna.  Below  are  twenty-eight  lines 
of  tejit,  written  clearly  at  the  heijinnlng  and  end  of 
the  stele,  but,  unfortunately,  very  carelessly  in  the 
middle.  However,  the  mimument  is  perfect  :  there 
is  not  one  sign  wanting.  It  is  one  metre  and  a  quar- 
ter hi|;h,  And  al>out  one  metre  wide.  .  .  .  One  thing 
inlerestetl  me  particularly  in  the  inscription  :  it  is  the 
name  i)f  a  locniltv  of  which  Osiris  is  the  god,  and 
which  is  called  fi-Kehcret.  Now,  I  cannot  help 
thinking  that  we  have  at  la»t  got  the  Eg)-|itian  name 
for  I'i-hahiroth,  and  (this  conjecture,  {terhnps,  is  a 
Utile  presumptuous)  that  It  was  called  by  the  Greeks 
faypupuiTo^.  This  name  of  Pi-Keheret  occurs  twice 
in  the  text,  perhaps  of lener,  —  once  in  the  ofTerlng 
scenes,  and  another  time  in  the  conrse  of  the  narra- 
tion. Vou  will  understand  bow  Important  it  would 
be  to  gain  the  site  of  this  spot ;  and  tbat  the  mere 
fact  of  its  being  in  the  ileroSpolite  nome,  in  the 
neighborhood  of  Succoth  and  Arsino<-,  would  defi- 
nitely put  aside  Schleidcn's  and  Brugsch's  theory  of 
the  exodus  through  Lake  .Serbonis." 

M.  Naville  is  about  to  publish  a  narration  of  the 
whole  work  at  Plthom,  In  which  he  will  fully  discuss 
_the  many  interesting  questions  which  have  sprung 
""  Dm  that  work.  —  (Acadewm,  April  7.)   n.  o.    [1012 

FHySIOLOOICAL  PSYCHOLOGY. 

ChUdren's  minda.  — In  October,  IStll),  the  peda- 
ogical   society  of  Berlin  inquired  by  circular  how 


many  of  the  children  who  entered  the  primary 
classes  had  seen  certain  common  animals,  Insects 
and  plants,  public  buildings,  museums,  parks,  subur- 
ban pleasure-resorts,  elc.  Other  questions  related 
to  the  home,  farm,  natural  history,  God,  Christ, 
prayer,  and  many  such  subjects. 

Profiting  by  this  experiment,  Mr.  G.  Stanley  Hall, 
last  September,  undertook  to  ascertain  the  contents 
of  children's  minds  on  entering  the  Boston  primary 
scliools.  Much  jiains  was  taken  to  collate  such  ques- 
tions as  would  yield  the  best  results,  and  to  utilize  the 
moat  skilful  kindergarten  teachers  in  putting  the 
questions.  Even  with  all  these  aids  and  cautions, 
the  results  were  often  very  amusing.  Two  tables  are 
given  by  Mr.  Hall,  setting  forth  the  words,  and  the 
per  cent  of  children  ignorant  of  them.  The  high 
rate  of  ignorance  is  absolutely  astonishing.  About 
ninety  percent  did  not  know  where  their  ribs  were 
situated,  and  seventy-five  per  cent  could  not  describe 
an  island.  Furthermore,  those  who  knew  certain 
facts  —  for  instance,  that  cheese  comes  from  the  cow 
—  apprehended  them  in  the  loosest  manner,  thinking, 
perhaps,  that  the  cheese  is  squeezed  from  the  cow 
as  the  juice  from  a  lemon.  The  same  ignorance  or 
indefiniteness  of  knowle<lge  marked  the  opinions  of 
the  majority  of  the  children  concerning  natural  phe- 
nomena, natural  history,  and  physical  experiments 
of  the  simplest  kind.  The  author  comes  to  the  fol- 
lowing conclusions:  1.  Children  know  next  to  noth- 
ing valuable  at  the  outset  of  their  school  life:  2. 
C'hildren  can  best  be  prepared  for  school  by  fatniliar- 
izinu  them  with  objects;  3.  Teachers  should  carefully 
explore  children's  minds;  4.  The  concepts  that  are 
most  common  in  the  children  of  a  given  locality  are 
the  earliest  to  be  acquired,  while  the  rarer  ones 
are  later.  —  ( Princeton  rerieio,  1883,  250. )     J.  w.  v. 
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GOVERNMENT  ORGANIZATIONS. 

National  mnseain. 

Rr-arrnngumfint. — The  collection  illustrative  of 
mammalian  osteology,  which  is  in  many  respects  one 
of  the  finest  in  .Vmerica,  is  at  present  undergoing  a 
thorough  examination,  and  will  be  re-installed  for 
the  purposes  of  exhibition  and  study.  The  collec- 
tion is  especially  rich  in  carnivores  and  cetaceans. 
Recent  aiUUtinnx.  —  The  French  government  has 
presented  a  complete  series  of  Sevres  porcelains 
showing  the  stages  of  manufacture  and  the  varieties 

of  wares  produced. The  government  collections 

of  Washington  relics,  including  the  Lewis  collection, 
ve  been  tr.insferreil  from  the  Patent  office  to  the 

n^euni. Messrs.  Prang  ami  company  of  Boston 

ve  presented  a  beautiful  collection  illustrative  of 

the  art  of  lithography. The  museum  has  received 

from  the  British  museum  one  of  Its  two  stuffed 
specimens  of  the  Senegal  manatee  (Trichechus  sene- 
galensls),  together  with  a  skflelon  of  the  same  species. 
All  the  recent  S[jecies  of  the  ^^ircnians  are  now  rep- 
resented In  the  collections. 

JVo<e».  — The  American  pharmaceutical  association 
will  hold  Its  session  In  the  lecture-hall  of  the  museum 

in  Septemljer. The  preparators  of  the  museum 

0  severally  awanled  prizes  for  specimens  of  their 
displayed  at  the  taxidermists'  exhibition  held  in 
V  York  In  May. 


STATE    INSTITUTIONS. 

Btat«  laboratory  of  natoral  history,  Hormal,  HI. 

The  fauna  qf  Lake  Michigan  and  the  amaller  lakes 
of  the  north-eastern  part  of  IllinoU.  —  Two  weeks  were 
spent  by  Mr.  Forbes  and  assistants  in  continued 
dredging  off  Chicago  for  a  distance  of  fourteen 
miles  alongshore,  from  the  harbor  to  about  ten  miles 
out.  Animal  life  here  was  scanty,  except  within 
half  a  mile  of  shore.  The  commonest  invertebrate 
forms  were  Amnicola  limosa,  Somatog^rus  isogo- 
nuB,  Pleurocera  elevatum.  Ooniobasis  livescens,  and 
Sphaerium  solidnlum.  among  Mollusca;  and  Daph- 
nia  liyalina,  Cyclops  Thomasi  n.  s.,  DIaptomus  sicilis 
n.  s.,  and  Limnocalanus  mai.'rurus,  among  Crustacea. 
Pontoporeia  also  occurred  occasionally.  The  most 
abundant  macroscopic  plant  was  Xostoc  prnniforroe, 
forming  small  gelatinous  nodules  on  stones.  Vau- 
chcria  tuberosa  was  also  not  rare. 

In  order  to  obtain  material  for  a  study  of  the  bot- 
tom fauna  of  the  dee[)er  regions  of  the  lake,  a  trip 
was  made  to  Grand  Traverse  Bay  in  Michigan,  a  long 
narrow  arm  of  the  lake  of  extraordinary  depth  near 
shore.  Here,  with  the  assistance  of  a  steam-tng  and 
a  crew  of  four  men,  the  dredge  and  trawl  were  hauled 
repeatedly  in  water  varying  from  a  depth  of  thirty  to 
one  hundred  and  two  fatlioms.  .ind  the  margins  of 
the  hav  were  searched  thoroughly  and  carefully  from 
a  yawi.     Numerous  specimens  of  Coltidae  were  ob- 
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tsfned,  among  them  Tauridea  spllota,  ITraulilen  gra- 
cilis, and  several  examples  of  Triglopsis  Thompsoni 
(heretofore  found  only  In  the  stoinnelis  of  flshes). 
An  unili.'scrlbed  variety  of  Mysis  rellcta  was  also  very 
abunilani.  The  commonest  c^pepod  was  Epischura 
lacustris,  a  very  peculiar  new  genus  and  species.  A 
NItella  was  dredgi^d  here  at  a  depth  of  thirty  fath- 
oms. 

In  addition  to  these  operations  upon  Lake  Michi- 
gan, ten  of  the  lakes  of  Lake  and  McHenry  counties 
were  sounded  and  thoroughly  dredged,  and  full  col- 
lections made  of  the  pKint  and  animal  life  of  each, 
from  the  shore  to  the  deepest  water.  These  lakes 
were  shallow,  rarely  exceeding  a  depth  of  fifty  feet  ; 
and  for  purposes  of  comparison  with  deeper  waters 
of  the  same  series,  Geneva  Lake  in  Wisconsin,  hav- 
ing a  depth  of  twenty-three  fathoms,  was  thorou;;hly 
searched  with  dreds;e  and  trawl.  Later  an  especially 
minute  and  exhaustive  st\iily  of  both  the  plant  and 
animal  life  of  Cedar  Lake  was  made,  not  only  for  the 
purpose  of  determining  the  contents  of  its  waters, 
but  also  to  afford  material  for  a  careful  study  of  the 
entire  system  of  interactions  obtaining  among  them. 

The  detpnnination  of  these  collections  has  but 
just  been  commenced,  but  some  general  results  have 
already  been  reached.  It  was  found,  that,  with  the 
exception  of  Lake  Michigan,  the  deeper  interior  por- 
tions of  these  lakes  were  largely  barren  of  either 
plant  or  animal  life,  probably  ninety  percent  of  their 
inhabitants  being  collected  within  a  few  rods  of  the 
shore.  This  was  ap|>arently  due  chiefly  to  tlie  pecul- 
iar chamcter  of  the  bottom,  *liich  was  here  a  very 
deep,  soft,  almost  impalpable  ooze,  consisting  of  the 
finest  particles  of  the  surface-soli  washed  In  from 
the  adj.-icent  country.  No  forms  peculiar  to  the 
deeper  water  were  found  in  any  lake  except  Michigan. 
A  species  of  Lumbriculus  and  larvae  of  Chironomus 
were  the  only  bottom  animals  common  in  the  inte- 
rior of  the  smaller  lakes  (and  these  occurred  equally 
at  all  depths),  except  such  as  ranged  from  the  sur- 
face downward.  Larvae  of  Corelhra  and  many 
Entomostraca  were  found  in  countless  numbers  at  or 
near  the  bottom  l)y  day.  but  rose  to  the  surface  at 
night. 

PUBLIC  AND  PRIVATE  INSTITUTIONS. 
Davenport  ooadiMny  of  natoral  soienora. 
Relinn  from  noullicrn  inouniU.  —  Observing  in 
Science,  p.  840,  a  notice  of  a  quantity  of  astrKgall 
of  deer,  etc.,  collected  from  mounds  In  Ohio,  I  would 
call  attention  to  the  occurrence  of  similar  objects  in 
southern  mounds,  with,  however,  a  very  interesting 
peculiarity  not  mentioned  in  connection  with  the 
Ohio  sipeoimens. 

We  have  in  the  museum  of  the  academy  some 
thirty  of  those  astragali  exhumed  by  Capt.  W.  P. 
Hall  from  mounds  in  Arkansas,  where  he  has,  in 
several  instances,  met  with  a  considerable  number 
arranged  in  a  row  near  a  skeleton. 

Twenty-two  of  those  we  have  are  ground  down 
at  the  two  ends,  forn»ing  two  faces  approximately 
parallel  to  each  other,  and  cutting  away  enough  to 
reduce  the  bone,  as  a  whole,  to  something  nearly  ap- 
proaching a  cubical  form ;  I.e.,  reducing  the  length  to 
,  about  equal  the  width  of  the  bone.  In  some  cases 
'  the  sides,  which  arc  naturally  nearly  parallel  to  each 
other,  are  ground  off  a  little  also,  to  make  them  more 
perfectly  flat.  The  convex  side  Is  not  ground  at  all 
in  any  of  these  specimens,  nor  is  the  opposite  or  con- 
cave side. 

The  specimens  in  this  collection  must  be,  some 
of  them,  from  larger  animals  than  even  the  elk,  — 
possibly  the  buffalo,  —  .is  they  measure  from  three- 


fourths  of  an  Inch  to  one  and  three-fourths  in  wldtb  ; 
and  the  largest  must  have  been  at  least  three  and 
one-fourth  inches  long  before  being  subjected  to  the 
process  of  grinding  into  the  desired  form.  Were 
they  kept  as  charms,  mementos  or  trophies  of  the' 
chase  perhaps,  instruments  for  gambling? —  who  will 
explain  ?  W.  H.  Pratt. 

Cranial    deformation.  —  There    are    now    in     the 
museum  thirty-three  skulls  from  the  mounds  nf  (hf 
lower  Mississippi  valley,  —  Tennessee  and  Arkaii-.i-. 
—  of  whicli  a  considerable  number,  thou:-'    ■         ' 
greater  portion,  present  tlip  [MiculJiirlly  of  :i 
frontal  compression,  in  several  instances  =■■  _  i; 

to  cause  the  transverse  considerably  to  exceed  the 
longitudinal  diameter.  Four  of  these  crania  give  the 
following  measurements  in  inclies:  — 

l.uill{llu>linltl  ilIunirUT    .  b.M  I'arliilAl  dUnirlrr  .      .     .  e.2II 

.  iM  "                "...  6.1W 

.  6.M  '•                 ••          ...  B.36 

.  5.96  .          '■                 "          ...  «.!£> 

while  the  normal  form  seems  to  give  a  length  exceed- 
ing the  bre.sdth  by  an  average  of  nearly  one  Inch. 

All  of  those  so  very  much  compressed  are,  judging 
from  the  condition  of  the  teeth,  the  heads  of  young 
persons,  say,  from  fifteen  to  twenty-five  years.  Several 
of  tho.se  of  older  indixidaals  exhibit  the  same  flatten- 
ing in  a  less  degree,  as  If  partially  outgrown  after  the 
compression  had  been  discontinued. 

In  those  most  flattened,  the  front  especially  appears 
to  have  been  confined  by  a  rigid  flat  body,  as  the  fore- 
head presents  a  large  surface,  which  is  almost  a  per- 
fect plane  ;  while  the  back,  where  the  compressor  has 
been  applied.  Is  in  some  instances  slightly  concave 
where  the  sutures  unite. 

These  skulls  are  rather  thin,  and  quite  well  pre- 
served. Tliey  are  found  with  the  prehistoric  pot- 
tery; and  not  unfrequently  the  very  large  vesselB  — 
fifteen  inches  or  more  in  diameter  —  contain  one  or 
even  two  crania,  and  the  other  bones  of  the  skeleton. 

W,  H.  PnATT. 


Feabody  mnnam  of  Americaa  aiohacology,  Oambrldge, 

Mound  explorations  in  the  Little  Miami  rallfy,  Ohio. 
—  A  group  of  mounds  on  the  estate  of  Mr.  Turner, 
in  Anderson  lownsliip,  was  systematically  explored 
last  season  by  Messrs.  Putnam  and  Metz,  and  ii  o.irr- 
ful  survey  made  by  a  civil  engineer,  Mr.  llo-^^brook. 
The  group  embraces  13  mounds  and  '2  earlli-tirclcs, 
all  enclosed  by  3  circular  embankments,  one  of  them 
on  a  iiill,  and  connected  with  the  other  by  a  graded 
way.  Tiie  altar-mounds  mentioned  in  Science,  No. 
12.  were  found  here.  The  larger  of  two  mounds 
within  the  earthwork  on  the  hill,  a  plan  of  which 
was  pulilished  by  Col.  Whittlesey  in  IS-tO,  proved  a 
most  interesting  structure,  unlike  any  thing  hervto- 
fore  discovered.  It  contained  a  small  central  tumu- 
lus, surrounded  by  a  carefully  built  stone  wall,  and 
covered  In  by  a  platform  of  stones,  over  which  waa 
a  mass  of  clay.     On  this  wall  were  two  depressions, 

in  each  of  which  a  body  had  been  laid;  .it!   ■  'i? 

the  wall,  in  the  surrounding  clay,  were  fou  i 

skeletons,  one  of   them   lying  upon   a  pi  i  t 

stones.  With  these  skeletons  were  found  a  copper 
celt,  ornaments  made  of  copper  and  shell,  and  two 
large  sea-shells.  With  eacli  of  three  of  the  skeletons 
were  a  pair  of  spool-shaped  ear-ornamenis.  Tfae 
thirteen  mounds  within  the  large  enclosure  differ  so 
much  from  each  other  in  their  structure,  tliat  de- 
tailed descriptions  of  each  would  have  to  be  given, 
in  order  to  convey  a  correct  idea  of  this  singular  and 
interesting  group.  Under  one  of  tlie  altar-niounds  a 
large  ash-pit,  six  feet  deep,  and  similar  to  those  in 
the  ancient  cemetery  at  Madisouviile,  was  discovered ; 
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ami  under  another  altar-motinrl  were  eighteen  pits  of 
smaller  size,  but  of  similar  character.  Beneath  a 
small  mound  (.'ontaining  skeletons  was  an  excava- 
tion, six  feet  wide  .ind  twenty-seven  incites  deep, 
filled  with  aJlit-s  mixed  with  animal  bone.',  ]>ot- 
sherds,  and  other  objects.  This  is  tlie  first  time 
that  pits  of  this  character  have  been  discovered  in 
connection  with  the  mounds;  and  their  presence 
gives  an  additional  interest  to  this  group.  In  an- 
other mound,  containing  a  human  skeleton,  a  small 
copper  celt  was  found  on  the  bones  of  a  hand,  which 
is  of  special  interest,  .is  it  has  a  cast  of  the  papillae 
of  the  fingers  distinctly  preserved  in  the  carbonate  of 
copper.  Under  the  centre  of  one  mound  was  a  bed 
of  ashes,  in  which  were  three  pottery  vessels. 

Dr.  Metz  also  examined  a  conical  mound  on  the 
farm  of  Mr.  Gould,  about  two  miles  from  Reading, 
on  an  elevated  and  commanding  site.  The  mound 
was  six  feet  high,  and  sixty  feet  in  diameter  at  the 
base.  An  earth  embankment,  three  feet  high  and 
twenty-two  feet  wide  at  its  base,  encloses  the  mound, 
forming  a  circle  about  it  one  hundred  and  fifty  feet 
in  diameter,  with  an  opening  thirty-seven  feet  wide 
looking  to  the  south-ca.st.  The  mound  was  found  to 
be  stratified;  the  outer  layer  was  composed  of  fifteen 
inches  of  very  hard  yellow  clay;  under  this  was  a 
layer,  ten  inches  in  thickness,  of  hard  clay,  burnt 
to  a  brick-red  color,  and  mixed  with  ashes  and  char- 
coal; below  this  was  a  stratum  fifteen  inches  in  thick- 
ness of  compact  grayi<>h  ashes  containing  pieces  of 
burnt  stone;  l)enealh  this  again  ten  inches  of  burnt 
clay,  in  which  were  a  small  chipped  flint  and  a  frag- 
ment of  burnt  bone,  which  was  the  only  piece  of 
bone  found  in  the  mound;  beneath  this  last  stratum, 
and  occupying  the  central  portion  of  the  mound,  was 
a  conical  heap  of  hanl  gray  earth  in  which  were  small 
flakes  of  charcoal.  This  gray  earth  was  so  hard  that 
It  could  only  be  removed  by  the  use  of  the  pick  :  It  was 
eight  by  ten  feet  in  diameter,  and  twenty-two  inches 
in  thickness  in  the  centre.  Under  this  hard  mass, 
and  below  the  natural  surface  of  the  clay,  were  four 
circular  pockets  or  excavations  about  four  Inches 
apart,  each  of  which  was  ten  inches  deep  and  four- 
teen inches  wide;  three  of  them  were  filled  with  a 
dark  pasty  substance,  which  became  hard  on  drying, 
and  the  other  contained  fragments  of  stone,  burnt 
clay,  and  earth.  The  structure  of  this  mound  is  un- 
usual ;  and  the  purpose  for  which  it  was  erected  over 
the  four  small  holes  is  at  present  unknown,  adding 
one  more  to  the  problems  relating  to  the  mounds, 
which  we  can  only  hope  to  solve  by  thoroughly  ex- 
ploring such  as  have  not  yet  been  disturbed. 


NOTES  AND  NEWS. 

Since  the  first  pages  of  this  issue  were  in  form, 
I  It  has  been  announced  that  a  party  for  the  relief  of 
the  observers  under  Lieut.  Grecly  at  Lady  Franklin 
Bay  will  leave  St.  Johns,  Newfoundland,  on  one  of 
the  steam  seallng-vessels  belonging  at  that  port,  about 
June  15,  probably  accompanied  by  a  naval  vessel 
Bs  tender.  It  will  be  commanded  by  Lieut.  E.  A. 
Garltngton,  U,S,A,,  and  composed  of  twelve  men, 
of  whom  ten  are'stnted  to  be  old  sailors  and  accus- 
tomed lu  the  use  of  l>oats.  Twenty  dogs,  native 
drivers,  and  a  supply  of  fur  clothing,  have  been  »e- 
i  cured  at  Uodhavn,  Greenland.  The  party  at  Lady 
Franklin  Bay  will  be  reached  ami  withdrawn  if  the 
ptate  of  the  ice  poriniis.     If  not,  the  relief-party  is 


to  be  landed  on  Littleton  Island;  and.  while  part  of 
them  are  engaged  in  preparing  winter  quarters,  Lieut. 
Garlington  will  endeavor  to  open  comniunlcntlon  by 
sledges  with  Greely's  people.  In  the  failure  of  the 
first  attempt,  another  will  be  made  in  the  spring  of 
1884.  It  is  to  be  hoped,  if  Greely  Is  not  reached, 
that  an  attempt  will  be  ra.ide  to  leave  at  Cape 
nawkes  or  Cape  .Sabhie,  if  not  the  relief-party  as  a 
whole,  whicli  would  be  best,  at  least  a  boat  by  which 
the  open  water  to  be  anticipated  between  those 
poinU  and  Littleton  Island  next  ye.ir  (l.'<&4)  maybe 
passed  by  a  retreating  party,  which  might  well  find 
their  own  boat  unseaworthy  after  dragging  It  over 
many  miles  of  hummocky  Ice,  if,  indeed,  they  did  not 
find  themselves  obliged  to  abandon  It. 

—  The  schooner  Leo  Is  on  the  point  of  sailing  for 
Point  Barrow  to  withdraw  the  signal-service  observ- 
ing party  under  Lieut,  Raj-,  in  compliance  with  the 
act  passed  by  the  last  Congress,  To  utilize  the  op- 
portunity, Mr.  Marr  of  the  U.S.  coast-survey  will 
accompany  the  vessel  with  the  design  of  making 
absolute  magnetic  determinations,  of  fixing  the  astro- 
nomical p<:>sitioD  of  the  station,  and  of  making  pen- 
dulum observations. 

—  In  1880  the  French  minister  of  public  instruction 
appointed  a  commission  to  investigate  the  zoology  and 
physical  features  of  the  deep  sea  under  the  direction 
of  M.  Alphonse  Milne-Edwards.  It  carried  on  iu 
Investigations  that  year  principally  in  the  Bay  of 
Biscay;  in  1881,  in  the  Mediterranean;  and,  in  1882, 
in  the  Atlantic  as  far  as  the  Canaries.  This  year  it 
will  push  its  researches  farther  in  the  Atlantic  as  far 
as  the  region  opposite  the  coast  of  Senegal  and  in  the 
Sargasso  Sea.  The  present  commission  is  composed 
of  Professor  Alphonse  Milne-Edwards,  president;  the 
Marquis  de  Folins;  Professors  L4on  Vaillant  and 
Edmonil  Perrler,  of  the  Paris  museum ;  M.  Fischer, 
aide-nalurallste  at  the  same  establishment;  and  Pro- 
fessors Marion  of  Marseilles  and  Filhol  of  Toulouse  ; 
MM.  Charles  Brongniart  and  Henry  Vlllaine.  of 
Paris,  are  also  attached  to  the  commission  as  '  mem- 
bres  ad  joints.' 

—  By  the  programme  for  the  summer  meeting  of 
the  American  Institute  of  mining  engineers,  the 
opening  session  will  be  held  In  Roanoke,  Va.,  on 
June  4.  A  visit  to  Lynchburg  will  be  made  on  June 
5.  On  arrival  at  Lynchburg,  a  train  will  take  the 
party  to  the  Iron-mines  on  the  James  River,  at  River- 
ville,  and,  if  time  allows,  also  to  Stapleton.  In  the 
afternoon  a  session  of  the  institute  will  be  lield. 
Return  to  Roanoke  in  the  cvenitig.  Ou  June  6  there 
are  to  be  local  excursions  around  Roanoke,  visiting 
the  Cror.er  furnace.  Upland  and  Houston  mines, 
Rorer  iron  company's  mines,  and  the  Roanoke  ma- 
chine-works; evening  session.  June  7,  excursion  to 
Pocalioiitas  (Flat  Top  coal-fields),  and  the  South- 
west Virginia  Improvement  company's  coal-mines 
and  coke-ovens.     Returning,  the  Ripplemead  mines 
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knd  Bertha  zinc-works  will  be  visited.  The  night 
will  be  spent  at  Abingdon  or  Wytheville.  June  8,  ex- 
cursion to  the  Cranberry  magnetic  iron-ore  mines  in 
Kast  Tennessee,  returning  to  Koanoke  in  the  evening. 
On  returning  home,  members  can  stop  at  the  Natu- 
ral Bridge  und  the  Caves  of  Luray.  Those  wishing  to 
visit  the  Cripple  Creek  ore  region  can  do  so  by  remain- 
ing after  llie  close  of  the  meeting.  The  Shenandoah 
Valley  and  the  Norfolk  and  Western  railroads  have 
generously  offered  free  transportation  to  members 
and  tlie  ladies  of  their  families  over  their  lines  to  and 
from  Hoanoke,  and  also  for  the  excursions  of  the 
meeting.  The  local  commillees  of  arrangements  are, 
in  Koanoke,  J.  H.  Bnunwcll,  chairman;  J.  H.  Sykes, 
secretary;  Dr.  F.  Sorrell;  Frank  Maddock;  Major 
Andrew  Lewis;  J.  Allan  Watts;  in  Lynchburg,  Capt. 
C.  M.  Blackford,  chairman;  John  H.  Flood;  George 
M.  Jones;  P.  J.  Otey;  W.  B.  Robinson;  T.  B. 
Deane;  C.  W.  Button;  T.  D.  Davis;  H.  Grey  Latham; 
Alex  McDonald;  L.  S.  Marye;  John  Stevenson,  jun. 

—  An  enterprtiiing  raiiroa<l  in  C)hio,  the  Cleveland, 
Akron,  and  Columbus  rnliway,  has  made  a  new  de- 
parture in  lis  time-tables  by  adopting  a  system  wlilch 
has  been  approved  of,  but  not  venlure<l  upon  by  many 
railway  companies  in  the  couptry.  On  its  time-cards 
the  hours  ari-  numbered  from  one  up  to  twenty-four, 
the  latter  being  midnight.  The  confusion  which  so 
often  exists  between  the  a.m.  and  r.si.  hours  is  thus 
avoided.  Thus  one  train  arrives  in  Cleveland  at 
19.30,  and  one  departs  from  Columbus  at  17  o'clock. 
This  road  also  carries  upon  it!<  morning  trains  weather- 
signals,  devised  and  set  by  the  Ohio  meteorological 
bureau,  from  predictions  furnished  by  the  United 
States  weather-service.  It  is  believed  to  be  the  first 
railroad  in  the  country,  if  not  in  the  world,  to  adopt 
either  of  these  schemes. 

—  In  the  Missionary  herald  for  November,  1882,  Dr. 
Nichols  wrote  from  Bailunda,  West-central  Africa, 
June  2i},  "  Tliere  has  been  a  notable  comet  hanging 
in  tlie  sky  near  Venus  for  weeks  ;  but  the  natives, 
so  far  from  feeling  any  superstitious  dread,  seem 
utterly  indifferent  to  it."  After  this  was  published, 
Gen.  Hazen,  of  the  Signal-ser^'ice  at  Wasliington, 
wrote  to  the  Missionary  house,  inquiring  about  the 
letter  of  Dr.  Nichols.  Gen.  Hazen  thought  the  writer 
must  have  been  mistaken,  as  this  would  be,  he 
lliouglit,  I  lie  earliest  announcement  of  thecomet.  He 
suggested  tliat  i>erhaps  the  zodiacal  light  had  been 
mistakon  for  a  comet.  By  the  next  mail.  Dr.  Nich- 
ols's attention  was  called  to  this;  and  in  a  letter 
received  April  22,  dated  Bailunda,  Jan.  2S,  to  Dr. 
Means  of  the  Missionary  house,  he  writes,  "  Be 
certain  liiat  tliat  comet  of  ours  was  a  veritable  one, 
and  not  a  zodiacal  light.  There  was  a  small  but  well- 
deflned  nucleus,  and  its  motious  amongst  the  con- 
stellations were  watched  by  ail  here." 

—  Interesting  investigations  have  been  carried  on 
during  the  past  year  by  the  agricultural  experiment- 


station  recently  established  in  connection  with  the 
chemical  department  of  Cornell  university.  The 
work  done  includes  experiments  on  fodders,  ensilage, 
and  analysis  of  agricultural  products,  the  results  of 
whieli  have  been  collected  in  the  annual  report  now 
in  press.  Tl;e  analyses  were  made  by  the  chemist 
of  the  station,  under  the  direction  of  Professor  Cald- 
well, who,  in  conjunction  \«ith  the  professor  of  agri- 
culture, superintended  the  experiments  on  feeding 
and  ensilage. 

—  S.  Philipp  has  lately  published  a  philosophical 
work  on  the  ego  of  organisms,  and  the  origin  of  life 
in  unorganized  matter,  which,  together  with  the 
cognate  writings  of  Montgomery,  are  briefly  noticed 
in  the  Biologisches  ecntratbtatl  for  April  1.  Those 
sceptical  as  to  the  value  of  such  lucubrations  will 
attribute  a  meaning  to  the  date  In  this  connection. 

—  Professor  Targioni  Toizettl  has  just  pubiiahed 
a  report  on  Ortotteri  agrari,  under  the  direction  of 
the  Italian  department  of  agriculture,  industry,  and 
commerce.  The  introduction  relates  chiefly  to  the 
external  anatomy  of  Orthoptera.  In  the  classifica- 
tion of  the  order.  Professor  Tozzetli  uses  the  term 
'Orthoptera'  in  its  widest  sense,  and  divides  the  order 
into  the  following  suborders :  1.  Tl.sanuri  ;  2.  Ortot- 
teri veri  ;  3.  Corrodenti  (Psocidae  and  Termitidoe); 
4.  Ortotteri  amfibiotica  (the  rest  of  the  Pseudo- 
neuroptera).  After  treating  of  the  migrating  locusts 
(cavaiette)  of  all  countries,  and  the  means  for  their 
destruction,  a  thii-d  part  gives  short  instructions  bow 
to  prevent  and  counteract  the  ravages  of  the  Italian 
species  of  Acrididao.  This  seems  to  i)e  intended  for 
separate  distribution  among  farmers,  aa  the  illus- 
trations are  repeated  from  the  first  part  of  the  volume. 
A  collection  of  the  locust  laws  made  In  Italy  (be- 
ginning with  the  Mandate  from  the  '  consules  agrlcul- 
turae,'  dated  .\prii  27,  1(154),  France,  and  .Spain,  and 
the  collected  citations  from  ancient  authors  relative 
to  Orthoptera,  appear  In  appendices. 

The  report  contains  much  interesting  matter,  and 
will,  no  doubt,  prove  useful  to  the  Italian  agriculiurist; 
but  in  its  economic  and  natural  history  parts  it  is 
a  mere  compilation  from  other  sources,  and  bears 
evidence,  we  regret  to  say,  of  hasty  work,  such  aa 
we  should  not  expect  from  its  author.  We  notice 
many  inaccuracies  and  typographical  blunders,  and 
the  figures  are  for  tlie  most  part  at  second  band  aad 
poorly  copied. 

—  Some  vine-cuttings  from  Madeira,  recently  re- 
ceived at  New  York,  caused  no  little  consternation 
on  the  supposition  that  they  were  infested  with  Phyl- 
loxera. Samples  were  referred  for  examination  to  Dr. 
J.  P.  Baltershail,  who,  after  microscopic  examination, 
was  uiutble  to  detect  the  presence  of  Phylloxera,  but 
concluded  that  the  vines  looked  suspicious.  Samplea 
were  finally  sent  to  the  department  of  agriculture, 
and  submitte<l  to  Professor  Riley,  who  found  no  trace 
of  Phylloxera,  and  who  recommended  that  the  cut- 


June  1.  1883.  | 


tings  be  forwanled  for  tlie  following  reasons:  1.  The 
cuttings  came  from  an  uninfested  district,  so  far  as 
known;  2.  The  insect  could  only  be  found  at  this 
season  on  sucb  cuttings  In  tbe  winter-egg,  which, 
even  in  countries  where  the  Phylloxera  a)>ounds,  is 
extremely  rare;  3.  Did  the  cuttings  come  from  a 
country  badly  infested  with  Phylloxera,  the  danger 
of  the  introduotion  of  the  pest  upon  them  would  be 
very  slight,  as  the  natural  history  of  tlie  insect  shows; 
4.  Even  were  it  possible  to  introduce  the  insect  with 
the  cuttings,  no  harm  could  result,  so  long  as  they 
were  sent  to  any  port  of  the  United  States  ea<t  of 
the  Rocky  Mountains,  since  the  Insect  is  indigenous 
here.  Were  the  cuttings  known  to  be  Infested  then, 
and  then  only,  Professor  Riley  thinks  that  prudence 
would  dictate  that  they  should  not  be  sent  to  the 
Pacific  states,  or  those  portions  where  the  Phylloxera 
does  not  now  exist. 

—  Those  who  have  resided  a  short  time  in  the  low 
pine  regions  of  the  Atlantic  coast,  from  Virginia  to 
Carolina,  are  familiar  with  the  word  '  tuckahoe.'  The 
term  is  a  very  old  one,  found  in  Smith's  History  of 
Virginia  as  '  tockawhoughe.'  and  in  other  old  writers 
under  different  spellings.  Professor  Gore,  of  the  Co- 
lumbian university,  has  been  investigating  the  sub- 
ject, and  has  brought  to  light  many  important  fuels 
relative  to  it,  which  appear  in  the  Smithsonian  re- 
port for  18.S1.  Tlie  word  has  been  made  to  apply  to 
almost  every  tuberous  root  and  subterraneous  fungus 
which  the  aborigines  were  supposed  to  have  used  as 
food.  The  qualities  of  all  these  substances  have 
gradually  come  together,  and  by  tradition  have  set- 
tled upon  one  that  has  little  or  no  value  as  food, — 
the  Pachyma  i-ocos.  This  interesting  fungus  has 
been  analyzed  by  several  chemists,  Dr.  Torrey  among 
the  number,  and  finally  by  Dr.  Parsons  of  the  de- 
partment of  agriculture.  The  most  notable  peculiari- 
ties are  the  entire  absence  of  starch,  the  small  amount 
of  extracted  solvents,  the  gelatinous  character  of  the 
cellulose,  and  the  very  small  amount  of  albuminous 
substance.  The  fungus  resembles  a  large  yam,  with 
a  rough,  blackish  exterior,  and  a  white,  cream-colored 
Interior,  very  soft  when  fir:it  found,  and  becoming 
bard  and  ivory-like  when  thoroughly  dry. 

—  The  International  .\frican  association  was 
formed  In  Brussels  in  1876,  with  an  executive  com- 
mittee consisting  of  the  King  of  Belgium,  Dr.  Nach- 

sl,  De  Quatrefages,  and  Sir  Bartle  Frcre,  the  latter 
eing  replaced  on  his  departure  for  the  Cape  of  Good 
lope  by  Mr.  Sanfurd.  In  the  first  year  of  it<  exist- 
ence, Belgium  alone  furnished  half  a  million  francs, 
ind  the  remaining  branch  societies  in  other  countries 
bout  a  hundred  thousand  francs,  towards  the  ex- 
fpenses  of  exploration.  In  June,  1877,  a  commis- 
aton  of  delegates  from  all  parts  of  Europe  laid  out 
a  plan  of  work,  deciding  to  begin  the  establishment 
of  stations  between  Zanzibar  and  Tanganyika,  of 
which  Karema,  five  hundred  miles  from  the  coast. 


was  the  first.  A  small  steamer  was  pl.tced  on  the 
lake.  Other  stations  in  the  same  region  were  later 
undertaken  by  different  branches  of  the  association. 
In  November,  1878,  a  '  Conute  iV etudes  du  Haul- 
Congo'  was  formed,  with  a  capital  of  one  million 
francs.  This  was  essentially  a  subdivision  or  a  new 
form  of  tbe  old  society;  and  its  first  work  was  to 
send  Stanley  to  the  Kongo  at  the  end  of  1870,  where 
he  spent  two  years  in  constructing  a  road  along  the 
unnavigable  part  of  the  river.  The  funds  of  tbe 
committee  are  exhausted,  and  contributions  are 
asked  for  to  continue  the  work  thus  begun. 

—  The  April  number  of  the  Johim  Hopkins  univer- 
sity circular  contains  abstracts  of  many  of  tbe  re- 
cent papers  published  by  members  of  the  imiversity. 
Under  the  beading  of  'correspondence'  are  several 
letters  to  Professor  Sylvester.  As  a  foot-note  to  one 
of  these.  Professor  Sylvester  remarks,  that  the  lost 
few  months  will  be  a  period  forever  memorable  in  the 
records  of  mathematical  science  ats  one  In  which 
came  to  light  tbe  three  great  discoveries  of  a  proof 
being  possible  of  tbe  Impossibility  of  the  quadrature 
of  the  circle,  the  existence  of  an  ussymptotic  value 
to  the  sum  of  the  logarithms  of  the  inferior  primes 
to  a  given  number,  and  the  falsity  of  the  ordinarily 
assumed  postulate  In  the  theory  of  invariants. 

—  Mr.  Robert  Ridgway  is  engaged  in  a  field-exami- 
nation of  tbe  avi-fauna  of  Illinois  and  Indiana.  ' 

—  Dr.  R  W.  Sbufeldt,  U.S.X.,  on  duty  at  New 
Orleans,  La.,  is  engaged  in  the  study  of  tbe  zo<ilogy 
and  archeology  of  southern  Louisiana.  He  has  al- 
ready m;ide  very  extensive  collections  of  the  reptiles 
and  birds  of  that  region. 

—  In  view  of  the  proposed  meeting  of  the  British 
association  for  tbe  advancement  of  science  in  Mon- 
treal in  1884,  a  committee,  consisting  of  Messrs.  H. 
Carvill  Lewis,  Edward  D.  Cope,  Persifor  Frajier, 
Angelo  Heilprin,  and  Henry  C.  McCook,  has  been 
appointed  by  the  Academy  of  natural  sciences  of 
Philadelphia  to  secure  the  co-operation  of  other 
societies  and  institutions  of  the  city  In  extending  an 
invitation  to  the  American  association  for  the  ad- 
vancement of  science,  to  meet  in  Philadelphia  the 
same  year,  directly  after  tlie  Montreal  meeting,  so  as 
to  increase  the  facilities  for  communication  with  the 
representatives  of  the  Urilish  association.  Similar 
action  has  lieen  taken  by  the  American  philosophical 
society  and  the  Franklin  institute;  and  the  Univer- 
sity of  Pennsylvania  has  offered  tbe  use  of  Its  halls 
for  tbe  meetings. 

—  It  Is  now  stated  that  as  many  as  four  hundred 
members  of  the  British  association  have  signified 
their  wish  to  attend  the  meeting  in  Montreal  in 
18S4.  The  local  committee  at  Montreal  has  decided 
to  suggest  the  week  beginning  on  Aug.  27  as  the 
most  suitable  for  the  meeting. 

—  A  circular  has  been  issued  by  the  Forestry  divis- 
ion, department  of  agriculture,  calling  atteotioD  to 
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the  iiiti>rest  now  tuki'ti  in  plaiiliiig  trws  in  scliool- 
grouiuls,  and  giving  information  as  to  wht-re  to  plant, 
what  shonM  be  planted,  and  when  to  plant.  It  is 
suggested  that  the  formation  of  arborcturas  is  desira- 
ble, and  that  collections  at  the  schools,  of  the  native 
woods  of  the  locality,  might  increase  the  interest  of 
the  scholars. 
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AN  ILLUSTRATION   OF  AN  ABUSE. 

After  having  taken  special  care  in  tho  5C- 
hoction  of  daily  pn(>ors  for  qiiiot  rending,  it  is 
I  dishenrtcntng   lo   On<l   one   of  the   most  con- 
rservative   and  elevated  of  those    making  use 
of  metliods  which  arc  snggeslive  of  the  broad 
prairie  and  the  backwoods.     It  appears,  how- 
ever, from  u  recent  example,  that  wc  cannot 
feci  quite  safe  iu  taking  up  even  the  dignified 
New  York  cnening  post.     In  the  issue  of  tliat 
paper  of  May  l.i,  there  is  a   notice    headetl, 
\*' A  Thrilling  Oovemment  Report.'     A  catc- 
fnl  examination  of  the  matter  shows  that  the 
sole  object  of  the  hea«ling  and  the  notice  is  to 
[  ridicule  the  report,  or,  at  least,  to  create  merri- 
■  ment  at  its  expense.     This  is  a  mode  of  pro- 
cedure  against  which    the  present  writer  has 
already  protested  in  an  article  entitled  '  .Science 
ond  the  newspapers,'  and  it  seems  desirable  to 
again  call  attention  to  the  true  nature  of  the 
crime  against  science  which  is  here  involved. 

The  objectionable  notice  iK'gins  thus  :  "The 
United  States  geological  survey  has  just  issued 
I  its  'Bulletin  No.  1,'  on  the  popular  subject, 
'  On    byperslbene-andesite,   and   on    triclinic 
pyroxene  in  ougilic   rocks.'      These   are  the 
conclusions  reached:  1.  '  An  apparently  typi- 
cal  augitc-andesite   from   the   liuflalo    Peaks 
is  found  to  contain   hyperttkene   as  its   chief 
ipyroxenic  constituent,' "  etc.     Other   conclu- 
sions  drawn  by   the  author,  and,  of  course, 
I  expressed    in    technical   language,   are    then 
quoted,  and  nothing  further  is  said.     The  wit, 
it  will  bo  seen,  is  very  simple,  de|jending  upon 
Itbe  heading  above  quoted,  and  the  introduc- 
tion of  the  word  '  popular  '  in  the  introtluc- 
torj-  sentence.     To  one  who  ia  constantly  deal- 
ing with  scientific  matters,  or  to  one  who  is 
tolerably    familiar    with    such    matters,    even 
'  though  ho  may  have  a  keen  sense  of  humor, 
there  is   nothing   particularly  fbnny   in   this. 
But   probably  it  does  appear  funny  to  those 
who   are    totally    ignorant    of    science.       Big 
words  arc  apt  to  seem  funny  to  those  who  do 
not  understand  them.      One  has  not  far  to  go 
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for  fun  of  that  kind.  Almost  an}*  paper  on  a 
six'cinl  subject  will  ftirniah  it.  A  raathemat- 
itml  paper,  for  example,  is  richer  in  material 
for  it  than  any  other.  It  must  be  acknowl- 
edged, however,  that,  if  the  simple  quoting  of 
the  luiiguflge  of  a  technical  paper  is  wit,  that 
wit  must  he  of  a  very  low  order. 

Leaving  cnnrcly  out  of  consideration  the 
cliarocter  of  the  wit,  the  questions  suggest 
themselves  whelher^he  displa3-  of  such  wit  is 
worth  while,  and  whether  the  harm  done  by  it 
docs  not  greatly  over-balance  the  little  good 
that  comes  from  it  in  the  shape  of  fun. 

What  we  need  as  much  as  an}'  thing  else  in 
this  country,  is  an  increased  appreciation  of 
the  real  value  of  scientific  work.  The  *  we  ' 
is  used  in  the  broadest  sense.  We  as  a  na- 
tion need  it,  and  the  influence  of  those  in  higii 
places  should  be  exerted  in  such  a  waj-  as  to 
develop  this  opprecialion.  The  average  man 
has  somehow  got  the  idea  that  pare  science 
is  of  no  value,  and  that  there  is  something 
al'surd  alwut  the  efforts  of  quiet  investigators 
who  8|)cnd  their  lives  in  dealing  with  matters 
which  are  of  no  '  practical '  importance.  This 
is  a  state  of  mind  which  is  very  common,  and 
it  needs  treatment.  Now,  the  proper  way  to 
treat  it  is  not  to  encourage  it,  but  to  point 
out,  over  and  over  again,  its  error.  Ridicul- 
ing scientific  papers  tends  to  encourage  the 
average  man  in  his  false  notions,  and  to  |ter- 
petuate  his  benighted  condition. 

The  subject  is  one  of  more  importance  than 
may  apjKiar  at  first  sight.  Progress  iu  the 
greatest  things  is  dependent  upon  attention  to 
the  smallest  things.  If  it  is  desired  to  im- 
prove the  state  of  the  public  mind  in  regartl  to 
Bcientifio  matters,  the  greatest  care  should  be 
used  in  presenting  these  matters.  Above  all, 
let  us  l)e  extremely  cautioufi  about  sacrificing 
science  for  the  sake  of  humor.  We,  as  a  peo- 
j)le,  are  especially  susceptible  to  the  influence 
of  humor.  It  has  I.K>eu  said  with  considerable 
truth,  that  there  is  nothing  about  which  an 
American  will  not  joke.  Ever}*  one  has  known 
aises  in  which  this  tendency  to  joking  has  led 
to  A  pretty  definite  form  of  insanit}',  than 
which  there  is  nothing  more  hopeless.     Now, 
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wlien  the  results  of  sciontific  investigations  are 
used  ns  a  iDediuin  for  Lumor,  their  true  objects 
are,  of  course,  entirely  lost  sight  of,  and  sci- 
ence is  belittled  ;  nnd,  as  humor  appeals  to  the 
greater  number  the  lower  its  order,  it  is  clear 
that  the  kind  of  humor  we  aro  dealing  with 
must  appeal  to  large  iiumWrs  of  those  who 
are  in  special  need  of  enliglifenment. 

ScientiHc  investtgatious  are  not  proper  sub- 
jects for  the  display  of  wit.  The  object  of 
Uiese  investigations  is  to  discover  the  founda- 
tion of  ail  things,  —  the  truth.  Lata  man 
once  grasp  that  idea,  let  him  become  imbued 
with  it,  let  him  go  through  the  process  of  in- 
tellectual regeueraliou  necessary  to  enable  him 
ftiUy  to  api)reeiute  it,  and  it  will  henceforth  be 
impossible  for  him  to  touch  upon  the  subject 
of  investigation  without  e.\i)erieiicing  feelings 
which  arc  totally  iiicompiitible  with  ordinary 
wit.  This  is  the  right  attitude  towards  scien- 
tific matters.  It  cannot  be  brought  about  all 
at  once,  but  the  da}'  when  it  shall  be  the  gen- 
eral attitude  can  be  hastened  by  those  who 
mould  public  opinion. 

Gentlemen  of  the  press,  it  is  your  duty  to 
do  all  in  your  power  to  encour.ige  scientific 
work,  nnd  to  give  the  people  right  ideas  con- 
cerning it.  We  cannot  expect  this  from  all. 
There  arc  many  among  you  whose  highest 
ambition  it  is  to  secure  and  construct  '  reada- 
ble' articles  at  any  sncrillce  of  principle.  But 
surely  it  is  not  too  much  to  expect  of  those 
who  evidently  recognize  the  imi)ortance  of 
higher  things. 


TUB   DRY-  AND  WET-BULB  HYGROM- 
ETER.^ 

It  is  not  my  purpose  at  present  to  discuss 
the  theories  which  underlie  hygrometric  obser- 
vations, but  rather  to  ascertain  if  it  is  [Kissible 
to  obtain  uniform  and  trustworthy  results  from 
the  simple  observation  of  this  instrument. 
There  has  been  much  discussion  of  late  upon 
this  subject,  and  grave  doubts  are  continually 
Weing  thrown  upon  its  accuracy. 

It  is  proposed  to  ascertain,  first,  the  best 
method  of  conducting  observations,  and,  sec- 
ond, the  accuracy  of  the  results  when  compared 
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with  a  fixed  standard.  The  following  is  a  brief 
statement  of  the  principles  upon  which  the 
action  of  this  instrument  is  based  :  — 

*'  The  evaporation  of  u  liquid  involves  the 
conversion  of  sensible  into  latent  heat ;  and  tlie 
supply  of  heat  must  be  drawn  from  the  liquid 
or  from  surrounding  objects.  At  some  point 
the  amounts  of  heat  subtracted  and  communi- 
cated will  be  equal,  and  an  invariable  temi>cra- 
ture  of  eva[wralion  will  residt.  depending  upon 
the  amount  of  moisture  present." 

From  this  invariable  tem|x>rature  we  may  be 
able,  by  suitable  formulae,  to  obtain  the  hygro- 
metric state  of  the  atmosphere. 

It  would  seem  as  though  a  thermometer- 
bulb,  from  which  moisture  is  continuously 
evaporated,  ought  to  give  this  nee<led  temper- 
ature ;  yet  every  one  who  has  had  occaaion  to 
make  such  observations  has  cu(!Ountereti  great 
dilticulties,  and  has  become  satisne<l,  that  as 
commonly  made,  though  the  readings  are  of  the 
simplest  character,  yet  the  results  are  frequently 
entirely  iimccuratc.  This  is  partially  shown 
by  an  examination  of  the  various  directions 
that  have  been  published  from  time  to  time, 
liegnault,  writing  in  1H4.'),  says,  •'  I  prefer  ther- 
mometers with  cylindrical  bulbs  as  more  sus- 
ceptible to  the  variations  of  temperature,  ami 
because,  for  the  same  mass  of  mercury',  they 
present  a  much  greater  surface  to  the  air. 
The  manner  of  moistening.  I  find,  makes  no 
ditferencc  so  long  as  there  is  an  abundance  of 
liquid.  If  a  drop  falls  from  time  to  time  from 
the  extremity  of  the  bulb,  I  have  still  observed 
DO  sensible  difference.  The  longer  or  shorter 
course  which  the  water  runs  on  the  cotton  wick 
exercised  no  perceptible  influence."  Other 
authorities  may  be  qu(jted  as  follows  :  — 

Bulbs  of  both  thermometers  should  project 
an  inch  antl  a  half  to  two  inches  below  tha 
scales  ;  and  all  objects,  metallic  or  otherwise, 
which  can  atl'ect  the  temperature,  should  be  re- 
moved.' 

All  authorities  mention  the  necessity  of  using 
rain  or  ilistilled  water,  of  frequent  cleansing  of 
the  muslin,  and  of  changing  it  at  intervals 
of  from  half  a  month  to  three  mouths.  The 
greatest  ditference  of  opinion,  however,  is  ia 
relation  to  observations  below  lYeezing,  '  under 
which  circumstances.'  says  Mr.  .Scott  in   bis 

*  Thli  I*  an  Important  matter.     T  havu  aecn  ativitral  IDuBtrm- 
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>k  just  issued,  '  the  dry-  and  wet-lmlb  hy- 
}inuter  fnils.'  Some  of  the  (lirectioJis  are 
follows  :  — 

Wet  the  tniislin  with  n  eaniers-hair  hrush  or 
9|jonge  fifteen  minutes  i)cfore  the  obscrva- 
loti.  The  film  of  ice  should  be  as  thin  as  possi- 
lle.  Komovc  the  muslin,  and  wet  with  bmsh. 
fct,  by  raising  a  cup  and  immersing  the  bulb 
;  moment,  twenty  miiuites  before  the  read- 
Wet  some  time,  say  an  hour,  before  the 
bservalion.  Wet  innncdiately  aller  a  reading, 
Qil  it  will  be  ready  for  the  next.  One  author- 
ity suggests,  that,  if  the  air  is  still,  it  is  well 
to  increase  the  evaporation  bj-  a  fan.  Reg- 
nault  has  established  that  no  appreciable  error 
introduced  by  an  air-current  as  high  as  five 
six  metres  per  second  (melren  per  second 
i&y  be  readily  converted  into  miles  per  hour  by 
sing  the  factor  "2.24).  The  Italian  govcrn- 
Bent,  some  years  ago,  introduced  an  induced 
llr-curreut  in  their  liygrometric  observations. 

Relative  humidity  at  7  AM.,  February,  1883. 

l>i*Uucc,]  from  ob«arva(li>n»  of  xhv  ilry-  Aiit]  wot-bulb  liygr^HiicU'r 
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As  an  illustration  of  the  varying  results  ob- 
linod  by  the  common  method  of  observing 
his  hygrometer.  I  have  given  the  prece<iing 
|ble,  showing  the  relative  humidity  at  four 
tations  in  Washingt'jn.  1.  Kendall  (rreen. 
rills  station  is  situated  about  a  mile  and  a  half 


north-east  of  the  capitol,  and  has  an  exposure 
of  thermometers  some  fifty  feet  above  ground. 
2.  Fort  Myer,  situated  about  three  miles  west, 
and  has  an  exposure  nboiit  forty  feet  above 
ground.  3,  West  Wtishington,  situated  about 
throe  miles  west,  with  an  exposure  about 
thirty  feet  above  ground.  4.  Naval  observa- 
tory, alK)ut  two  miles  west,  with  an  exposure 
four  feet  above  ground. 

This  table  shows  an  extreme  difference  of 
35%  for  a  single  observation.  The  very  high 
per  cent  found  at  the  observatory  is  due  in  part 
to  the  exiK)sure  being  so  near  the  ground. 
This  suggests  an  interesting  subject  for  inves- 
tigation. It  has  been  determined  by  experi- 
ment in  Europe,  that,  with  proper  precautions, 
the  actual  air-temperatnre  is  the  same,  whether 
measured  tit  five  or  a  hundred  feet  above 
ground.  Now,  if  it  he  found  that  the  lower 
exposure  gives  higher  percentage  of  moisture, 
due  to  the  settling  of  fog-banks  or  strata  of 
damp  air.  it  becomes  a  matter  of  the  highest 
imjKjrtance  to  ascertain  the  differences  in 
moisture  in  ditlerent  strata,  and  to  settle  upon 
some  uniform  height  for  all  hj'grometric  obser- 
vations. 

During  the  pa-st  winter,  I  have  made  a  largo 
number  of  readings,  hoping  to  remove  some  of 
the  recognized  difficulties  in  this  class  of  ob- 
servations. The  exix)8ure  of  the  hygrometers 
was  from  a  north  window  forty  feet  above 
ground.  Great  care  was  taken  to  exclude  all 
heated  currents.  The  temperatures  were  IVom 
10°  to  50°  F. 

As  an  example  of  these  observations,  I  ap- 
pend a  table  exhibiting  two  seta  of  readings 
taken  on  Feb.  13,  1883.  The  air  was  [lerfectly 
still,  and  the  pressure  was  30.40".  The  read- 
ings were  made  at  intervals,  aa  shown  in  the 
table,  without  disturi>ing  the  instrument. 


Readings  of  dry-  and  wet-biilb 

hygrometer  on 

Feb.  13,  1883. 

Plan  UT. 

Bloom  nrr. 

Tlmo. 

Tcmpeniura. 

Time. 

Tempmuire. 

Dry. 

Wet. 

Dry. 

W«U 

*M  A.U. 

. 

Wi'l«««l. 

iXI  k.». 

WclUd. 

4.37    •• 

31. »• 

32.  r 

5.47    " 

31.»* 

32. 1» 

4.60    " 

31.3 

31.4 

8.4      " 

31.8 

32.0 

6.4      •• 

Sl.l 

30.3 

6.17     " 

30.9 

30.0 

6.14    •■ 

310 

.■W.0 

8.28    " 

31.1) 

30.« 

6.19     •' 

31.0 

29.8 

8.38    " 

30.9 

30.1 

5.28     •• 

31,1 

29.4 

8.64     " 

U0.« 

38.4 

6.29     •• 

31.0 

29.1 

7.0      •• 

31.0 

a».4 

6.33     " 

31.0 

29.4 

Aa  the  temperature  of  the  wet  bulb  was 
rising  at  the  last  observation  in  each  case,  it  is 
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oviilent  ih.nt  the  ieo  lind  entirely  cvuporated. 
At  the  -i.'J'J  reiuling,  lii-grmiilt's  foniiula  gives 
n  dew-poiiil  ul"  25  i)\  ami  the  coiideti»iiig  liy- 
grometer  gnve  nt  the  siiiue  time  a  dew-|ioint 
20.4^.  In  the  second  set  at  t't.rii,  sevanty-seuen 
minuten  after  wetting,  the  dew-|)oints  were  24.11° 
and  10.7°  respectively.  It  will  be  seen  that  the 
length  of  lime  required  in  the  last  set  (seventy- 
seven  minutes)  is  entirely  tofi  great  for  gootl 
results,  as  in  this  time  the  tem[)erature  may 
change  acvoral  degrees  ;  and  there  is  so  great 
uncertainty  in  the  length  of  time  required,  that, 
to  obtain  a  good  result,  it  would  be  essential  to 
wet  the  bulb  an  hour  and  a  quarter  or  an  hour 
and  a  half  before  the  time,  and  then  note  the 
teini>erature  JVom  lime  to  time  in  order  to 
cateh  it  when  it  has  ceasetl  falling.  The  above 
conditions  of  observation  are  onlinarilj-  im- 
practicable, and,  besides,  the  final  results, 
showing  dew-points  about  4.i'J''  higher  than  the 
condensing  hygrometer,  are  entirely  unsatis- 
factory. 

1  have  investigated  the  effect  of  an  induced 
sir-current  as  a  means  of  etfectually  removing 
these  and  other  objections.  Kxperiraents  were 
tried  with  fans,  common  hand-bellows,  and  a 
C'aselhi  whirling  apparatus.  All  of  these  trials 
showed,  that,  with  a  velocity'  of  the  air-current 
ranging  from  l.o  to  .')  metres  per  second,  the 
readings  of  .the  dry-  .and  wet-bulb  hygrometer 
are  nearly  identical. 

The  length  of  time  required  to  bring  down 
the  wet-bulb  temperature  rarely  exceeds  two 
minutes :  in  only  one  extreme  case  did  it  re- 
quire thirteen  minutes,  if  it  be  objected  that 
any  form  of  motor  for  proilucing  an  air-cur- 
rent must  necessarily  compress  the  air,  and  by 
heating  it  vitiate  the  results,  it  may  be  said 
that  the  compression  need  be  very  slight. 
Experiment  sliows  thai  the  induce<l  current 
produces,  if  any  thing,  a  lower  temperature, 
at  least  in  the  winter  season  ;  and,  since  the 
ftir-eurrent  reaches  both  thermometers,  the  dif- 
ferential results  will  not  be  atfected. 

The  most  satisfactory  showing  of  experi- 
ments with  an  induced  air-current,  however,  is 
that  uniform  and  accurate  results  may  always 
be  obtained  at  U^mperatures  as  low  as  10" 
(which  is  the  limit  that  has  occurred  the  past 
winter),  as  determined  by  comparison  with  a 
Regnault's  condensing  hygrometer;  and  un- 
dciuhtedly  the  same  woidd  be  found  at  lempeia- 
tures  even  below  0°  F.  The  simplest  motor 
for  the  induced  current  for  anj'  ex[)osure,  ex- 
cept from  a  window,  is  a  common  fan  ;  another 
convenient  form,  and  one  b}*  far  the  easier  to 
use.  ia  the  hand-bellows.  For  a  window-shel- 
ter, the  latter  can  be  reatlily  rigged  with  a  pulley 


and  string  so  as  to  be  0|)erat€^l  from  within  ; 
and  this  i«  the  form  useil  by  myself.  I  have 
mentioned  altove  the  whirling  apparatus  of 
C'.asella.  This,  though  giving  good  results,  i» 
much  more  complicated  and  expensive,  ami 
is,  moreover,  unsuited  to  a  window-shelttT. 
There  are  manifold  other  forms  of  motoi"8,  l>ut 
it  is  doubtful  if  they  would  be  any  lK?ttor  than 
those  already  described. 

I  have  carefully  measured  the  induced  air- 
eurrcnts  with  a  Casella  air-meter,  and  have 
fonnd  that  a  fan  making  a  hundred  bi  " 
a  minute  in  one  direction,  and  placed  \\ 
three  or  four  inches  of  the  meter,  givus  u 
velocity  of  1 .5  metres  per  second  ;  that  a  bel- 
lows of  a  litre  capacity,  making  lilly  strokes  to 
the  minute,  at  a  distance  of  six  inches,  gave  a 
velocity  of  2  metres  per  second,  while  at  twelve- 
inches  it  gave  1 .8  metres  per  second  ;  and  that 
the  whirling  apparatus  easily  revolved  the  ther- 
mometers at  the  rate  of  n  metres  per  second. 

The  exix'use  of  a  fan  would  be  nominal ; 
a  strong  hand-bellows,  with  all  necessary  ap- 
pliances, ought  not  to  cost  more  than  $2.50. 

In  order  to  exhibit  the  advantage  to  be 
gained  by  ventilating  this  hygrometer.  I  give 
the  following  table,  containing  observations 
with  it,  and,  for  comparison,  those  with  the 
condensing  hygrometer,  as  made  at 
A.M.  during  twenty-nine  days  of  March,  i  - 

From  this  table  we  see  that  columns  (>  aaci 
7,  which  contain  dew-ix)inls  computed  fiYtm  tin- 
ventilated  hygrometer,  and  determine<l  by 
nault's  condensing  hygrometer,  respccli'.- i. , 
show  a  close  agreement;  the  difference  of  2.1** 
between  the  means  being  due  in  pail  to  the 
formula  of  reduction  used  with  the  dry-  and 
wet-bulb  instrument. 

Columns  i^  and  9  show  a  mean  monthly  differ- 
ence ill  the  relative  humidit}-.  by  the  unventi- 
laled  and  ventilatetl  bulbs,  of  10%,  and  an 
extreme  difference  of  20%,  for  a  single  obser- 
vation, in  favor  of  the  vetililaled. 

Since  conducting  the  above  invcstig:. 
my  attention  has  been  called  to  similar  >.  ... 
done  b3-  Mr.  Swor^'kin  in  Russia.  The  means 
of  fifteen  observations,  as  given  by  him,  are 
as  follows:  mean  air-temperature,  21.5*  F. ; 
relative  humidit}',  un ventilated  5t)%,  ventilated 
5o%  ;  mean  velocity  of  wind  during  the  ob- 
servaliont*,  1 1  miles  per  hour. 

The  formidae  of  reduction  used  in  this  paper 
are  those  determined  by  Kegnault.     He  hi' 
declared  these  unsatisfactory  ;  but  thev  ;ii 
best  we  have,  and  certainly,  as  my  experinuMits 
h.ave   shown,  very  superior  lo  the   fact*ir#   <.r 
Glaishor.     Many  very  carefully  conducti 
aervatloDs  at  temperatures  below  0°  F.. 
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Hysrometrio  observatioas  at  Iowa  Circle,  Washington,  at  7  A.M.,  during  March,  1883. 
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HevHted  stations,  will  be  Deeded  before  these 
forriuiinc  can  l>e  improved. 

The  following  dircclions  may  he  given  as 
essential  to  tlie  satisfactory  working  of  the 
*dry-  and  wet-ljulti  liygrouniter- :  — 

In  order  to  olitaiii  uci'iiruli!  results,  an  in- 
duced air-eiirreiit  from  1  .•>  to  .i  inotre.s  per 
second  (3.4  to  1 1  .'2  miles  per  hour)  is  essential. 
This  is  needed  even  with  moderately  high 
wind ;  as  experiment  has  shown,  that,  in  a 
double-louvred  shelter,  with  a  wind  of  12 
miles  per  hour  blowing  directly  through  it,  a 
velocitj-  of  only  I  to  1..5  miles  per  hour  was 
recor<led  in  tlie  most  favorable  s|K>t. 

The  thermometers  should  be  preferably  cylin- 
drienl,  with  the  bulb  removed  an  inch  or  more 
from  the  scale  :  and  no  metallic  subutanco  should 
Iwe  |)errailted  near  the  wet  bulb.  The  dry 
thermometer  should  be  kept  clean,  as  dust 
and  grit  would  cause  a  deposition  of  moisture 
in  foggy  weatlicr. 

The  muslin  should  be  fine,  and  tied  smoothly 
over  the  bulb.  It  needs  cleaning  as  often  as  it 
a))|)ear8  to  be  turning  yellow.  If  dust  settles 
»j>on  it,  it  can  be  easily  cleaned  willi  water. 

(Mean  rain  or  melted-snow  water  should  be 
iJsed  for  wetting.      A  strip  of  cotton  three- 


eighths  of  an  inch  wide,  or  a  wick,  will  serve 
to  make  connection  between  the  muslin  and 
the  reservoir  in  warm  weather.  If  the  air  is 
very  drj',  this  strip  will  cease  acting :  and  in 
such  case  the  bulb  may  be  immersed  for  a 
moment.  It  will  be  found,  that  if  the  reser- 
voir is  kept  full,  and  the  angle  of  the  cotton 
is  not  too  great,  the  latter  ditJlcultj-  will  sel- 
dom be  encountered. 

If  any  moisture  is  seen  on  the  dry  thermome- 
ter, it  should  invariably  be  wiped  off. 

If  the  air-temperature  approaches  freezing, 
the  reservoir  should  be  removed ;  though  the 
wick  may  be  left,  its  end  being  carrie<l  up  and 
fastened  to  the  frame  in  such  a  way  as  to  [x-r- 
mit  of  immersing  the  Inillj.  Tiie  water  in  the 
reservoir  should  be  kept  in  the  open  air  imtil  a 
film  of  ice  forms  upoti  it,  the  intention  being  to 
keep  it  as  near  freezing  as  possible.  The  bulb 
should  be  repeatedly  wet  by  immersion  till  a 
coating  is  formed,  the  thickness  of  which  should 
depend  on  the  difference  between  the  dry  and 
wet  bulbs  and  the  velocity  of  the  air-motion  ; 
i.e.,  the  greater  the  difference  and  the  velocity, 
the  thicker  the  coating.  There  is  no  difflcultj 
with  an  induced  air-current  in  obtaining  accu- 
rate results  with  a  coating  1  mm.  in  thickness. 
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If  ice  is  found  on  the  bull)  with  an  air-tcra(jera- 
ture  nt.  or  above  freezing,  it  may  be  evaporated 
b_v  the  air-current,  or  melted  off  with  water. 
The  former  method  is  preferable  if  the  \vet-lmlb 
temperature  is  below  freezing.  If,  on  immers- 
ing, a  drop  is  found  at  the  liottom  of  the  bulb, 
it  can  "be  easily  removed  before  it  freezes  by 
touching  with  the  edge  of  the  reservoir. 

With  these  precautions,  an  accurate  deter- 
mination of  the  moisture  in  the  air  may  be 
made ;  and  this  must  necessarily  add  to  the 
value  of  hygi'ometric  observations,  which  are 
so  important  in  the  study  of  the  progress  and 
developraeut  of  storms.  H.  A.  Hazen. 


A  STUDY  OP  THE  HUMAN  TEMPORAL 
BOiVE.^  —  ni. 

Tut:  temporal  bone  at  birth  consists  of  three 
osseous  pieces  suturally  connected  and  partially 
anchylosed,  but  reailily  separable.  The  pieces 
are  named  the  squamosal,  petrosal,  and  tympa- 
nal bones.  In  some  animals  they  remain  per- 
manently distinct,  and  iu  others  are  variously 
anchylosed.  The  squamosal  and  petrosal  cor- 
respond in  the  main  with  the  squamous  and 
petrous  jwrtions  of  the  temporal  as  usually  de- 
scribed; but  the  so-called  mastoid  portion  is 
derived  from  both  the  former.  The  squamosal 
contributes  about  one-third  to  the  mastoidea, 
while  the  petrosal  contributes  the  remainder. 

The  squamosal  is  a  ncarlj-  circular  upright 
plate  which  joins  the  petrosal  at  the  petro- 
sqitamosal  suture.  This  ai)pear8  internally  as 
a  fissure,  extending  from  the  notch  at  the  lower 
border  of  the  squamosal,  in  front,  to  the  notch 
at  its  border  beliiud.  Ksternallj-  it  descends 
from  the  latter  notch  to  a  [tosition  just  behind 
the  tympanal. 

The  mastoid  portion  of  the  squamosal  is  pro- 
portionately larger  than  later,  and  its  auditory 
plate  is  less  distinctly  difl'erentiated  from  the 
general  plane  of  the  bone.  Internally  it  is  de- 
fined by  a  shelf  on  which  rests  the  contiguous 
bonier  of  the  tegmen  of  the  petrosal.  IJelow 
the  shelf,  the  auditory  plate  exhibits  the  smooth 
surface  of  the  scute,  which  forms  the  outer 
boundary  of  the  attic  of  the  tyrapainim.  The 
cellular  portion  above  and  behind  forms  the 
outer  boundary  of  the  mastoid  antrum.  The 
articular  surface  for  the  lower  jaw  is  a  shajlow 
concavity,  with  scarcely  a  distinction  of  glenoid 
fossa  and  articular  eminence  ;  aud  it  deviates 
relatively  little  from  the  general  plane  of  the 
squamosal - 

The  petrosal  obscurely  displays  the  labjTinth. 
already  of  mature  size  and  bounded  by  compact 
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walls,  embedded  in  more  spongy  substance, 
from  which  it  msiy  be  readily  excavated.  Tho 
superior  semicircular  canal  is  especially  con- 
spicuous, aud  includes  a  largo  recess,  which  is 
8ul)so<|ucnlly  obliterated.  The  tegmen  appears 
as  a  distinct  triangular  plate  projecting  from 
the  petrosal  and  overlapping  the  shelf  of  the 
squamosal.  The  tympanic  cavity  with  its  attic 
and  the  mastoid  antrum  are  well  produced,  and 
are  of  nearly  mature  size. 

The  mastoid  [wrtion  of  the  (letrosal  extends 
behind  that  of  the  squamosal,  aud  is  commonly 
partially  anchylosed  with  it.  Its  upper  ex- 
tremity is  notched  to  a  variable  degree  ;  and  its 
lower  part  exhiliits  a  comparatively  slight  emi- 
nence, premonitory  of  the  future  conspicuous 
mastoid  process. 

The  tympanal'  is  a  horseshoe-like  l)one, 
with  its  ends  anchylosed  to  the  auditory  (dale 
of  the  squamosal.  From  this  it  slants  down- 
ward and  inward,  and  is  suturall}'  connectod 
along  its  posterior  and  lower  border  with  the 
petrosal.  Its  inner  margin  is  grooved  for  the 
insertion  of  the  tympanic  membrane. 

In  the  development  of  the  temjwral  hone, 
the  squamosal  and  tympanal  are  produced 
from  fibro-coimeclive  tissue,  and  the  petrosal 
and  styloid  process  from  cartilage.  Ossifica- 
tion commences  in  the  squamosal  about  the 
close  of  the  second  month  of  embryonic  life  ; 
a  centre  appearing  nt  its  lower  part,  aud  >'\- 
tending  upward  in  the  squamous  and  masloid 
portions,  and  outward  in  the  zygomatic  prcy- 
cess.  The  following  month,  a  centre  appears 
in  the  lower  part  of  the  tympanal,  and  grows 
into  a  slender  ring,  incomplete  above.  Ossifi- 
cation commences  in  the  petrosal  near  the 
middle  jjeriod  of  foetal  life.  Two  centres  ap- 
pear, and  extend  in  the  walls  of  the  labyrinth. 
These  centres  have  lieen  appropriately  named 
by  Professor  Huxley  the  prootic  aiui  opixthofir. 
They  quickly  coalesce  to  form  the  labvi 
by  the  subsequent  continued  growth  of  «  ; 
the  pyramidal  and  mastoid  portions  of  the 
petrosal  arc  developed. 

The  prootic  produces  all  that  portion  of  the 
petrosal  seen  within  the  cranial  cavity,  except 
that  which  is  contiguous  to,  anil  forms,  the 
jugular  fossa.  It  gives  rise  to  the  upper  part 
of  the  cochlea,  including  its  base  and  cupola ; 
to  the  internal  auditory  meatus,  the  upjK'i 
of  the  facial  canal  antl  its  hiatus,  the  i 
p.art  of  the  oval  window,  the  superior  ;ind 
external  semicircular  canals,  the  upper  ana 
of  the  posterior  semicircular  canal,  and  the 
tj-mpanic  tegmen. 

The  opisthotic  produces  all  the  petrosal  seeD 

>  Auditory  proccM,  aunuluv  tympntilcufl. 
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sneuth  the  cranium.  It  gives  rise  to  the 
)wer  part  of  the  cochlea,  the  proniontory  ami 
»wer  part  of  the  oval  window,  the  round 
riudow,  the  lower  arm  of  the  posterior  semi- 
jreular  ciinal.  the  lower  part  of  the  facial 
»nal.  the  jugular  fossa,  the  carotid  canal,  and 
the  door  of  the  tympanum. 

The  mastoid  [)ortioii  of  the  petrosal  is  pro- 
duced, subsequent  to  the  complete  coalescence 
of  the  prootic  and  opisthotic,  by  outji^wths 
from   the  posterior  and   exlcmal  semicircular 
[innls.      The   outgrowth    from    the    posterior 
BiDicircular  canal  tlrst  shows  itself  externally 
the  broad  plate  of  cartilage  which   fom»8 
irtof  the  erntiial  wall  between  the  si|uamosal, 
he  parietal,  and  occi|>ltal  bones.     It  makes 
|ts  appearance  as  an  elliptical  islet  just  in  ad- 
iince  of  the  occipital.     In   this   condition  it 
bns   been   \iewed  by  Professor  Huxle^v  as  a 
distinct  ossitic  centre,  to  which  he  has  given 
the  name  of  the  epiotic,  regarding  it  as  the 
spenally  mastoid  part  of  the  m.istoid  portion 
of  the  temporal  bone.     In   my   preparations, 
the  elliptical  islet  has  appeared  .is  a  continuous 
rowth  from  the  most  pi-ominent  part,  out- 
iranlly,  of  the    j)Osterior  semicircular  canal, 
ter  the  completion  of  this  by  the  co-ossifica- 
Son  of  its  arms,  which  spring  separately  from 
"he   prootic  and  opisthotic.      Later,  a  second 
_  dement  of  the  mastoid  portion  of  the  petrosal, 
as  an  outgrowth  of  the  external  semicircular 
canal,    makes  its   appearance   as   a   quadrate 
»let  in  the  cartilage  intervening  to  the  elli|i- 
iical  islet  and  the  squ.imosal.     The  two  islets 
quickly  unite,  and  thus  together  form  the  mas- 
aid  portion  of  the  petrosal ;  the  notch  between 
hem.  above,  still  remaining  at  the  upper  ex- 
remity  of  the  latter,  at  birth.     From  the  ante- 
tor  or  quadrate  islet,  the  mastoid  process  is 
wbsequently  developed,  and  not  from  the  sup- 
ased  epiotic.  as  has  been  asserted. 
The  squamosal  and   petrosal  commonly  an- 
chylosc  in  the  external  portion  of  the  petro- 
squamosal  suture,  near  the  time  of  birth  ;  and 
this  p<jrtion  of  the  suture  is  usually  obliterated 
during  the  first  or  second  year  subsequently. 
Sometimes    traces   of   it   remain  as  irregular 
chinks,  and  rarely  the  greater  extent  or  the 
^hole  of  it  may  be  retained,  as  represented  in 
Tie  accompanying  fig.  3,  ftoni  one  of  several 
iimilar  specimens  in  the  university  museum. 
The  suture  is  observefl  to  descend  from  the 
potch  at  the  upper  border  of  the  bone  to  the 
^oint  of  the  mastoid  process  :  and  it  thus  indi- 
lites  that  the  anterior  third  of  the  raastoidea 
ertains  to  the  squamosal,  while  the  rest  alone 
elongs  to  the  [jetrosal.     The  internal  portion 
bf  the  suture,  commonly  after  some  years,  is 


but  partially  obliterated,  and  frequently  re- 
m.iins,  to  a  variable  extent,  as  a  tissure  clefin- 
iug  the  tegmt'ii  of  the  |>etrosaI  fl'om  the  inner 
surface  of  the  squamosal. 

The  mastoiil  process,  scarcely  marked  at 
birth,  becomes  conspicuous  only  after  a  year 
or  two.  The  niast<iid  antrum  is  developed  at 
birth ;  hut  the  surrounding  mastoid  cellules 
undergo  but  little  development  until  after 
puberty. 

The  external  auditory  meatus  is  produced 
after  birth.  The 
auditory  [ilate 
forming  its  roof 
is  gradually 
more  differenti- 
ated from  the 
rest  of  the  squa- 
mo.^1,  and  its 
tympanic  scute 
becomes  more 
distinct  by  the 
production  of 
spongy  sub- 
stance between 
it  an<l  the  roof 
of  the  meatus. 
The  floor  and 
sides  of  the  latter  are  produced  from  the  tynw 
panal  ring,  which  becomes  the  tymjianic  plate 
of  the  more  mature  bone.  Lateral  processes 
grow  outwardly  from  the  ring.  ex[ianil  at  the 
ends,  and  conjoin  to  fonn  the  auditory  pro- 
cess, leaving  an  aperture  in  the  tympanic  plate. 
The  3|3crture  is  obliterated  about  the  third  or 
fourth  year,  but  occasionally  is  retained  as  an 
imperfection,  closed  bv  fibrous  membrane. 
From  growth  downwanl  and  backward  from 
the  tympanal,  the  vaginal  process  and  poste- 
rior extremity  of  the  tympanic  plate  are  pro- 
duced. Joseph  Leior. 
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THE  NAPLES  ZOOLOGICAL  STATIONA 
II. 

Thb  fleet  of  boats  belonging  to  the  station, 
to  whose  efficient  services  the  constant  supply 
of  material  is  due,  consists  of  two  sleain- 
latinches  and  a  number  of  row-boats  and  sail- 
boats. The  larger  of  the  steamers,  named, 
ader  the  great  German  biologist,  •  Juhnnnes 
Midler,'  was  given  by  the  Berlin  academy  of 
sciences ;  while  the  smaller,  the  '  Francis 
Balfour.'  was  bought  by  the  station.  These 
are  used  for  long  excursions,  lieing  absent  in 
summer   sometimes    for   three    or   four   days. 
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The  smaller  Iwats  are  used  for  shorter  dis- 
tancea  and  for  surface-netting,  by  which  is 
obtained  the  heterogeneous  colloctiou  of  large 
anri  small  pelagic  animals  known  as  aujtrieb, 
and  brought  into  the  station  every  day  in  fair 
weather.  A  vessel  full  of  the  uufirieb  is  taken 
to  the  occupant  of  each  table  in  order  that  he 
may  search  for  free  larvae,  if  he  happens  to 
be  studying  the  embryology  of  animals  which 
leave  the  egg  at  an  early  stage,  or  ma_v  study 
the  many  curious  pelagic  animals  which  can- 
not be  kept  in  captivity,  and  only  occur  from 
time  to  time  in  the  contents  of  the  surface-nets. 
Tile  larger  pelagic  animals  —  such  us  large 
medusae  and  clcnophorefl  —  are  separated  fi^om 
the  uiillrieb  for  the  use  of  those  who  happen 
to  I>e  specially  engaged  in  their  study.  But 
among  the  many  minute  creatures  which  are 
to  Ik>  foimd  in  it  at  various  times  may  be  men- 
tioned the  winged,  free,  swimming  moUiisks  of 
the  class  Ptero|K)da,  known  to  the  Neapolitan 
tishermen  as  farfalle  di  mare,  or  sea-butter- 
flies ;  the  other  class  of  free,  swimming  mol- 
lusks,  lleteropods;  the  free,  tailed  aseidians, 
Appendieularia  ;  innumerable  species  of  small 
medusae,  —  some  adult,  some  the  yoinig  stages 
of  the  fixed  Hydrozoa ;  and  transparent  crus- 
taceans of  various  sizes  of  the  class  Copepoda, 
which  are  never  wanting. 

The  greatest  |)Ossible  care  and  attention  is 

given  by  the  attemlants,  and  by  the  gentlemen 

I  of  the  staff,  to  the  requirements  of  each  zoolo- 

|Ut  in  the  station,  with  respect  to  material. 

If  unfavorable  weather  prevents  fishing-opera- 


tions, or  if  the  animals  required  are  rare, 
whatever  is  at  hand  in  the  preserved  state  ia 
placed  at  the  disposal  of  the  investigator  ;  and 
adnce  as  to  methods  of  preservation  and  treat- 
ment, and  information  as  to  the  breeding-limes 
and  seasons  of  frequency  or  rarity  of  the  jn- 
habiuints  of  the  gulf,  are  alwaj's  otlered  with 
the  greatest  freedom  and  courtesy.  By  writing 
beforehand,  a  naturalist  about  to  work  at  the 
station  m.iy  insure  having  material  —  living 
and  preserved,  adult  and  in  the  young  stages 
—  ready  for  him  on  his  arrival,  so  thai  he  can 
commence  his  researches  at  once.  But  the 
zoologist  who  occupies  himself  at  the  station 
is  not  merely  a  ))assive  recipient  of  the  bene- 
fits of  its  organization.  Every  opportunity  is 
given  to  him  to  study  its  whole  working,  and 
to  take  an  .active  part  in  the  fishing  and  dredg- 
ing o|)crations.  He  is  invited  to  accompany 
the  members  of  the  staff  on  the  steamers  on 
excursions  in  the  bay  and  to  various  points 
on  the  coast  or  neighboring  islands,  —  to  tlie 
Bay  of  Salcyno,  to  Capri,  to  Ischia.  —  in  order 
to  see  how  the  different  kinds  of  apparatus 
are  workeil,  and,  if  he  pleases,  to  descend, 
equipped  in  the  diving-dress,  and  examine  the 
bottom  of  the  sea  with  his  own  eyes.  Tho 
beauty  of  the  scenery  and  climate,  the  congen- 
ial society,  and  the  interest  attaching  to  the 
operations,  combine  to  render  these  e.vcursions 
the  most  pleasant  events  in  the  course  of  a 
visit  to  the  zocilugiciil  station. 

A  zoologist  obtains  the  privilege  of  working 
at  the  station  by  application  to  some  institution 
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in  his  own  cotintry  which  has  the  disposal  of  a 
table  :  in  the  majority  of  cases,  the  application 
has  to  be  made  to  tiic  government.  The  station 
lets  its  tables  to  scientific  corporations  or  to  gov- 
ernments at  a  yearly  rental  of  four  hundred  dol- 
lars each.  There  are.  at  present,  twenty  tables 
taken,  of  which  the  greater  number  belong  to 
Austria,  Germany.  Hnssia.  and  Italy.  Holland 
and  Belgium  have  one  each,  and  Kngland  has 
two.  There  is  room  in  the  station  for  thirt}'. 
The  rapid  development  of  the  institution  is 
shown  by  the  fact.  that,  when  it  was  first  opened 
(in  January,  1874),  only  seven  tables  were 
taken.  About  two  hundred  and  thirty  biolo- 
gists—  among  them,  very  many  of  the  highest 
eminence  —  have  worked  in  the  laboratories  of 
the  station  in  tlie  nine  years  of  its  existence ; 
and  the  published  works  founded  on  the  studies 
80  carried  out  form  a  considerable  proportion 
of  the  total  addition  to  biological  knowletlgc 
produced  during  that  perioti.  The  brilliant 
researches  uf  Francis  Balfour  on  the  ilevelop- 
ment  of  elasmobranchs,  which  formed  such  a 
large  step  in  the  progress  of  vertebrate  embry- 
ology, were  carried  out  chiefly  during  the  time 
he  spent  at  the  t.able  of  Cambridge  university, 
in  1874,  1875,  and  1877  ;  and  he  always  fully 
acknowledged  the  debt  he  owed  to  the  zo<.)logi- 
cal  station  and  its  staff.  Professor  Grenacher 
commenced  his  researches  on  the  eyes  of  ar- 
throiKxIs  at  the  station  in  187(5,  —  researches 
which  resulted  in  his  classical  work,  which  is, 
up  to  the  present,  the  principal  authority  on 
the  subject.  The  brothers  Oscar  and  RichanI 
Hertwig  curried  out  their  interesting  work  on 


the  histology  of  the  Actiniae  at  Naples.  F.  E. 
Schultze  and  Oscar  Schmidt,  two  of  the  prin- 
cipal living  sjrongiologists,  have  availed  them- 
selves of  the  resources  of  the  station  ;  and 
Professor  Claus,  Dr.  Hubrechl,  Dr.  Sjiengel, 
and  Dr.  Chun  are  other  names  whose  celebrit}' 
in  zoology  is  connected  with  the  institution. 
Last  year  an  American  zo<>logist,  Dr.  Whit- 
man, carried  out  some  important  researches  in 
the  Naples  laboratory  on  the  curious  parasites, 
Dicyeraid.ie. 

The  number  of  those  belonging  to  the  per- 
manent scientific  stati'  of  the  station  is  eight, 
including  Mr.  Petersen,  the  engineer,  to  wliose 
skilful  and  successful  management  of  the 
machinery  the  wonderful  regularity  and  etti- 
cienc3'  of  all  the  mechanical  arrangements  is 
due.  The  other  seven  are  biologists  who  are 
occupied  in  the  preparation  of  monographs  of 
various  classes,  for  the  aeries  published  by 
the  station ;  while  they  divide  among  them 
the  work  connected  with  the  issue  of  the  two 
periodical  publications,  and  the  routine  duties 
of  the  laboratories.  Dr.  Dohrn  acts  as  direct- 
or, and  represents  the  station  to  the  outside 
world  ;  while  the  chief  duties  of  management 
devolve  on  Dr.  Eisig,  to  whose  devotion  and 
foresight  the  entcr])ri8e  owes  much  of  its  suc- 
cess. The  duties  of  librarian  are  discharged 
by  Dr.  Brandt,  whose  name  is  well  known  in 
connection  with  the  recent  discoveries  that 
have  been  made,  as  to  the  existence  and  sig- 
nificance of  symbrosis  in  animals,  nnd  who  is 
engaged  at  present  on  the  monograph  uf  the 
radiolarians   of  the   gulf.     Dr.    Lung,  in   the 
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course  of  his  work  on  tbe  turbellariuns,  has 
alread}'  producwl  some  extremely  important 
papers  on  tbeir  morphology,  and  the  relations 
of  plathelminths  gencralTy.  The  monograph 
of  Dr.  Mayer,  on  the  curious  crustacean  fam- 
ilj-  Caprellidae,  has  just  appeared,  and  the 
'  Copepoda '  of  Dr.  Giesbrecht  is  rapi(ily  ap- 
proaching completion.  To  the  two  zoologists 
last  named  belongs  the  credit  of  most  of  the 
great  improvements  in  technique  which  have 
been  invented  in  the  station.  The  value  of 
these  improved  methods  can  scarcely  be  over- 
estimated.   Technical  difficultiea  often  stand  in 
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the  way  of  the  solution  of  definite  .and  imjjor- 
tant  questions ;  before  them  the  investigator  is 
brought  to  a  stand-still,  and  his  advaaoc  in 
the  desired  direction  hopelessly  blocked.  The 
discovery-  of  a  rapid  an(l  certain  method  of  ob- 
taining series  of  sections,  which  science  owes 
to  Dr.  Giesbrecht,  has  given  a  new  power  to 
research,  and  enabled  investigations  to  be 
nndertaken  which  before  were  impossible. 

The  publications  of  the  station  have  already 
been  mentioned,  but  it  is  well  to  add  a  few 
details  concerning  them.  The  monographs 
are  intended  to  form  a  series  of  complete 
studies  of  every  group  of  animals  existing  in 
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the  gulf,  and  to  contain  a  body  of  accurate  in- 
formation  on  the  anatomy,  histologj',  classifl' 
cation,  and  relations  of  marine  forms,  whicl 
shall  serve  as  a  sound  basis  for  future  investi 
gations.  The  series  includes  Algae  as  well  al 
animals.  They  mn_v  be  written  in  either  oi 
the  four  generally  known  Euroixjan  languages. 
Six  have  already  apijeared,  the  first  being  th^ 
beautiful  work  of  Dr.  Chun  on  the  C'tenophorne 
One  by  Dr.  Emery  has  already  appeared 
Italian  ;  and  the  Actiniae  of  Dr.  Andres  wil 
shortly  be  published  in  the  same  language 
They  are  published  by  subscription,  of  which  th< 
annual  amount  is  SI 2.60,  and  the  number 
aubscrihers,  up  to  the  present,  is  two  huudre< 
and  sixty.  The  station  also  issues  a  journal  fa 
original  memoirs  of  work  done  in  its  labors 
tories,  called  the  '  Mitthcilungen  aus  der  zoolo 
gischen  station,'  which  commenced  in  1879 
and  whose  three  volumes  contain  already  mue 
important  work ;  also  a  bibliograph}',  calle< 
the  '  Zoologische  jahresbericht,'  in  whic 
every  paper  on  biological  subjects  is  not  onlj 
indexed,  but  summarized.  The  latter  wai 
commenced  in  1880. 

It  will  be  allowed  that  the  zoological  statioi 
has  already  a  many-sided  activity ;  that 
has  done,  and  is  doing,  a  great  deal  for  bio 
logical  science :  nevertheless,  it  is  about  14 
take  a  still  further  expansion.  A  separate  lab 
oratory  is  in  course  of  preparation  for  tli 
study  of  comparative  physiologN',  for  whic 
nowhere  such  favorable  conditions  could  b 
fountl  as  will  be  provided  b_v  the  resources 
the  existing  station.  Every  one  who  is 
friend  to  the  progress  of  biology  must  wis 
the  Neapolitan  station  success  in  its  new  ei 
terprise,  and  a  continuance  of  the  successfu 
development  which  has,  up  to  the  present 
taken  place  in  the  original  institution. 

Emily  A.  Nuwn 


EVIDENCES   OF  GLACIATION  IN 
KENTUCKY. 

The  following  notes  of  observations  on  gli 
cial  action  south  of  the  Ohio  River  arc  sul 
mitted  to  the  fund  of  evidence  of  glaciatio 
anterior  to  the  iieriod  of  the  great  termini 
moraine. 

1.  At   the  crossing  of  the  Kentucky  Riv 
by  the  extension  of  the  Kentucky  Central  K.U 
opposite   the   mouth   of  Otter  Creek,  an<i 
Clark  County  on  the  north  bank  of  the  rivo 
the  following  fresh  section  was  obtained  at  ti 
mouth  of  the  railwav-tunnel. 
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Beneath  the  surface-soil,  yellowish  clay,  with 
lajors  of  gravel  In  the  lower  portion,  and 
in  patche!!  through  It 20  ft. 

True  drift  clay,  blai»h,  with  Muoolheil  and 
strL-Ued  gravel;  small  bowlilvrs  uf  limo- 
storic;  one  large  bowlder  of  blue  limestone 
of  several  tons'  weiglit;  together  with  many 
smaller  ones  which  bad  been  pnrlially  re- 
moved     5  ft. 

Limestone  in  tliin  layers  to  level  of  railway,  3  to  7  ft. 

Above  the  bed  of  the  river 61  ft. 

This  locality  is  sixt}'  miles  south  from  tbo 
crossing  of  the  Ohio  River  hy  the  grand  mo- 
raine. 

2.  In  Roclt  Castle  County,  at  the  summit  of 
tho  Knoxvillc  branch  of  the  Louisville  and 
Nashville  R.R.,  Ijetwccn  Roiindstone  Lick  and 
Pine  Hill,  is  a  hill  of  modified  drift,  mainly 
composed  of  detritus  derived  from  lower  coal 
conglomerate  and  limestone.  The  railway  cut- 
ting revealed  some  twelve  feet  in  thickness  of 
this  material. 

3.  At  the  crossing  of  Rock  Castle  River 
by  the  same  railway,  polished  and  striated 
blocks  of  subcarbonifcrous  limestone  in  »itu 
were  seen  after  removal  of  the  8U|je  rim  posed 
clays.  The  striation  of  these  blocks  msiy  be 
due  to  ice  moving  down  the  river,  though  it  is 
doubtflil  if  river-ice  has  ever  weight  enough 
to  do  much  smoothing  and  striating  work. 

4.  At  the  Hazel  Patch  summit  of  the  same 
branch  railroad,  on  the  highest  portion  of  the 
Cuml)erland  plateau  in  Laurel  county,  a  cut  of 
the  road  rcvealeil  a  low  moraine  comijoseil  of 
fragments  of  carboniferous  slates  and  sand- 
stones, and  of  the  upf)er  coal  of  this  portion 
of  the  county.  In  riding  over  this  plateau 
two  years  ago.  I  eneountereil  this  moraine,  and 
then  traced  it  east  and  west  for  some  distance, 
suspecting  its  ice-origin.  Subsequent  work  on 
the  line  of  the  railw.iy  confirmcil  my  suspicions. 

5.  In  the  summit  between  Laurel  branch  of 
Rock  Castle  River,  and  Lynn  Camp  branch,  a 
heavy  bed  of  glacial  clay  was  encountered, 
showing  the  worn-otf  edges  of  coal-seams  on 
their  northern  asjiect,  and  fragments  mingled 
with  the  clays,  similar  to  coal-beds  and  clays 
to  be  seen  almost  anywhere  in  Ohio. 

Aly  notes  of  these  two  last  localities  having 
been  mislaid,  I  cannot  describe  the  sections  in 
detail. 

These  clay-beds  cannot  be  referred  to  clays 
derivetl  from  decomixjsition  of  shales  and 
marls  of  the  coal  strata.  The  latter  arc  al- 
ways found  in  nitu,  while  the  glacial  clays  may 
repose  upon  coal,  saml-rock,  limestone,  or  any 
other  strata  of  the  county,  so  that  there  is  no 
danger  of  confounding  the  two.  If  the  recent 
cuts  of  railways  in  constmction  and  of  those 


lately  completed  were  closely  examined,  tho 
surface  geology  of  Kentucky  would  doubtless 
reveal  many  other  localities  where  glaeialion 
could  bo  studied  to  advantage. 

R.  P.  Stevens. 


EARLY  DEVELOPMENT   OF   REPTILES. 

Vf.  F.  R.  Weldon  publishes  a  valuable  article  on 
Lftcerta  mnralif  (QHa^^  Jowrn.  micr.  xc,  .xxiii.  134). 
His  clearness  ami  conciseness  conirnst  very  agreea- 
bly with  tlie  prolixity  of  many  etnbryolngical  writ- 
ings. At  the  close  of  segmentation  the  ectoderm 
consists  of  cells  very  irregularly  arranged,  often  two 
layers  deep.  The  entoderm  is  also  irregular  and 
two  or  three  cells  thick.  The  area  pellucida  is  formed 
by  the  outer  ceils  becoming  more  colunuiar,  and  the 
inner  cells  more  regular.  Soon  the  po^torior  end  of 
the  area  is  marked  by  the  presence  of  the  primi- 
tive streak,  whicli  is  a  mass  of  closely  packed  cells, 
exhibiting  no  division  Into  layers.  The  blastopore 
commences  at  the  anterior  end  of  this  itreRk  as  a 
pit,  open  atK>ve,  closed  below.  The  tlnor  of  the  pit 
breaks  throngh,  and  the  blastopore  assumes  its  nor- 
niitl  condition,  forming  a  communicntion  between  the 
exterior  and  the  primitive  entodemiic  cavity.  The 
mesoderm  arises  as  two  lateral  outgrowths  from 
the  primitive  streak,  afterwards  from  the  sides  of 
tlie  blastopore,  and  the  axial  strip  of  lnvaginate<l  hy- 
pibiost.  Anteriorly  the  mesoblastic  elements  are 
branched  cells,  which  are  budded  off  from  the  ento- 
denn.  (Do  not  these  correspond  to  lierlwig'a  nies- 
enchyma?)  VVeldon  conllrms  Balfour  and  Stahl's 
account  of  the  development  of  the  aliantois  as  a  (iro- 
cess  of  the  primitive  streaic 

Having  examined  younger  embrvos  than  Braun, 
Weldon  is  able  to  rectify  the  former^s  account  of  the 
oi:igin  of  the  WolOiitn  ilnct  and  renal  tubules.  The 
protovertebrae  are  connecteil  by  an  int'Tniedlnle  cell- 
mass  with  the  lateral  mesoblast.  In  this  interme- 
diate mass  there  appears  a  series  of  cavities,  each 
opposite  a  protovertebra,  and  separate  from  one 
another.  They  are  the  segment,-»l  vesicles  described 
by  Kathke  and  other  writers.  VVIien  twelve  proto- 
vertebrae are  present,  the  Wolffian  duct  liegins  to 
appear  as  a  solid  <-ord  of  cells,  splitting  ulT  from  the 
intermediate  cell-mass,  and  passing,  therefore,  into 
the  dorso-lateral  wall  of  each  segmental  vesicle.  The 
duct  develops,  .icq  Hiring  a  lumen  in  tlie  interverte- 
bral spaces  tirsl;  but,  when  there  are  flfleen  proto- 
vertebrae, it  l>econies  a  contituioiis  canal  through  the 
first  eight  segments,  and  acquires  at  tlie  :<aiue  time 
communication  with  eacli  segmental  vesicle.  Mack 
of  the  eigliih  segment  the  development  is  similar, 
except  that  the  duct  grows  independently  of  the 
vesicles.  This  agrees  with  Sedgwick's  ob^ervations 
on  the  process  in  birds  and  elaaniobtanchs. 

Another  pa|>er  on  this  subject  has  been  published 
by  Dr.  11.  btrahl  {Arch.  anal,  pliyrinl.,  anal,  abth,, 
\Si'^\,  I).     As  an   introduction,   he  gives   notices   of 

f)reTtous  researches  on  the  same  theme.  Then  fol- 
ows  a  chapter  of  general  remarks,  in  which  the  ges- 
tation, growth,  anil  gmss  changes  of  the  embryos, 
and  the  manner  of  oi)taiiiiiig  them,  are  considered. 
The  main  part  of  the  article  is  devot<Hl  to  a  detailed 
account  of  the  new  observations,  preraced  by  a 
Bimimary  of  the  results  previously  obtained  by  liim- 
self.  The  new  part  iM-gins  witli  the  stage  when 
the  blostonorc  or  neunruteric  canal  U  completely 
formed.  The  principal  new  results  may  be  sum 
marlzed  as  follows:   In  the  ncurenteric  canal,  two 
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parts  may  be  dlsijnguislied,  — uni^  vuriical,  desceuii- 
ing  from  the  blastoi)ore;  the  oilier  lioiizuntiil,  run- 
ning furwanls.  In  ilie  dorsal  wall  of  the  latter,  the 
chorda  doiialU  makes  its  lirst  appuarsiire.  The 
canal  closes  at  llie  same  limi;  as  the  medullary  tube. 
Just  before  the  closure  of  the  blastopore,  the  '  aniage ' 
of  the  medullary  cord  extends  around  it.  After 
tiie  external  closure,  the  communication  between 
Uie  medullary  tube  and  the  digestive  cavity  is  stilt 
maintained  by  the  canal.  Strahl  use^  the  unfortu- 
nate term  '  medullary  cord '  to  designate  the  medul- 
lary tube,  notocbord,  and  part  of  the  primitive  streak 
loKcther:  hence  he  describes  the  chorda  a«  being 
differentiated  from  the  medullary  cord.  This  only 
adds  to  the  confusion,  and  is  the  more  to  be  re- 
gretted, since  the  real  origin  as  described  by  him 
agrees  with  the  accounts  of  other  writers,  —  it  Is  at 
first  a  modilication  nf  the  epithelium  of  the  neuren- 
teric  canal.  The  middle  portion  of  the  chorda  Is  the 
first  to  be  grown  over  by  the  entoderm  :  therefore  the 
two  ends  remain  longer  uncovered  than  the  middle. 
■\t  the  time  when  the  peripheral  mesodorm,  form- 
ing the  area  vasculosa,  renclies  the  germ-wall,  the 
latter  is  already  completely  (insured.  BliHid-vcssels 
have  bejiun  to  appear  before  this  time,  and  without 
the  participation   of  the  germ-wall.    C.  S.  MiNOT. 


rUE  INTERNATIONAL  GEOLOGICAL 
CONGHESS. 

Tor  romptc  rendu  of  the  second  gesaion  of  this 
congress,  held  at  Bologna  last  year,  has  just  ap|>eared 
in  a  thick  octavo,  with  abundant  illustrations.  The 
history  of  the  congress,  forming  the  first  part  of  the 
volume,  was  prepared  by  the  president,  Capellinl, 
and  consists  of  a  brief  account  of  its  origin  with  the 
meeting  of  the  .Vmerlcan  association  for  the  advance- 
ment of  science  in  IS7I!,  a  summary  of  the  results  of 
Ihe  first  meeting  at  I'arls  in  IbTS,  a  list  of  the  mem- 
bers and  officers  of  the  first  congress,  an  account  of 
the  choice  of  Bologna  as  the  rendezvcms  for  the  sec- 
ond meeting,  of  the  nomination  of  the  international 
commissions,  of  the  organization  of  the  second  con- 
gress, with  its  rules  and  resulalions,  and  lists  of  the 
members,  delegates,  and  officers.  In  connection  with 
this  latter  portion,  it  Is  curious  to  note  that  a  number 
of  the  more  eminent  geologists  who  originally  took 
part  in  it  no  longer  belong  to  the  congress ;  and  also 
that  the  number  of  Italians  at  the  congress  was  2U2, 
although  the  geological  society  of  Italy  has  only  130 
members,  of  whom  14  arc  foreigners. 

The  second  part,  prepared  by  Oelaire  and  Fonlan- 
nes,  besides  the  proceedings  at  the  different  sittings, 
contains  a  number  of  appendices  on  geological  color- 
ing and  nomenclature,  and  one  on  the  classification 
of  mineral  masses  by  M.  de  Chancourtois,  accompa- 
nied by  a  tabular  view  of  lilhological  synthesis.  This 
author  objects  to  the  Indiscriminate  use  of  tlie  word 
'  rock,'  and  prf>poses  instead  the  word  '  lithe,"  which 
he  subdivides,  according  to  the  origin  of  the  rock, 
into  analithes,  endo-analithes  or  endolithes,  exo- 
analithes  or  exolithes,  catalithes,  pcri-cat.ilithes  or 
perilithes,  apo-catalithcs  or  apollthes.  The  reports 
of  the  discu«slon  are  interesting,  as  showing  the  ex- 
treme diflicully  of  reiu-bing  any  unity  in  classifica- 
tions, even  on  tlie  mott  trifling  iioints. 

The  third  part  (documents  of  the  congress,  pre- 
pared by  Ihe  same  hands)  contains  a  brief  description 
of  the  collections  and  maps  exhibited  at  the  congress. 
Among  these  may  be  mentioned  the  geological  map 
of  Italy  (scale,  riii.m'i  engraved  in  the  colors  of  the 
International  commission,  especially  for  the  congress, 


in  two  editions, — one  with  the  mountains  figured  ii 
hachures,  and  the  other  without  them.  The  latt« 
is  the  clearer,  and  preferable  as  a  geological  map 
It  is  curious  that  a  map  on  a  scale  so  small  shouU 
have  twelve  colors  devoted  to  crystalline  rocks,  am 
only  ten  to  the  sedimentary  strata;  and  it  answen 
well  its  purpose  as  a  study  of  geological  map-coloring 
The  Italian  committee  also  prepared  a  geologica 
and  paleontologii-al  bibliography  of  Italy,  contalnlnj 
mention  of  l!,.j(Wi  memoirs  from  the  days  of  Aellanil 
(tS93  B.C.)  to  18«1.  Its  arrangement  is  remarkabi; 
cle^r  and  simple. 

The  fourth  part  (annexes)  contains  in  ezten»o,  am 
in  their  original  language,  the  reports  sent  by  tin 
national  committees  to  the  international  commission 
established  in  1878.  They  are  followed  by  summarie 
of  a  few  individual  reports  on  the  unification  a 
nomenclature,  or  of  graphic  processes. 

The  scientific  communications  are  the  followin;^ 
1°.  Macrographieal  classification  of  the  tn-  > 

Hungary,  by  ,1.  Szabo,  already  mentioned  in  .,' 

2°.  On  the  classification  of  the  ancient straiiiiv.i  i...  ii 
of  the  island  of  Sardinia,  by  J.  U.  Bornemann,  whl 
has  found  a  numlwr  of  primordial  fossils,  parados 
ides,  etc.,  with  intercalation  of  the  second  faun* 
This  would  seem  to  be  analogous  to  the  conditiol 
of  the  Taconic  of  Vermont.  3°.  On  the  cretaceoil 
system  and  the  great  sand-ilanes  of  the  northen 
tiahara,  by  G.  Uoland.  He  considers  the  crelaceou 
as  consisting  of  the  middle  and  up|>er  divisions;  th^ 
the  !>and-dunes  constitute  distinct  chains,  forme( 
entirely  by  the  wind,  and  depending  for  their  orog 
rapliy  on  topographical  accidents;  that  the  large 
dunes  are  not  moved  by  the  action  of  the  wind,  Uk 
position  of  tlic  masses,  and  the  orography  of  thj 
chains,  varying  but  little,  excepting  that,  as  a  mass 
they  are  very  slowly  travelling  toward  the  south-easi 
and  the  quantity  of  sand  is  continually  increasing 
4°.  Memoir  on  the  geology  of  New  South  Wales,  li; 
C.  S.  Wilkinson,  who  recognizes  all  the  great  divil 
ions,  from  the  Silurian  to  the  tertiary  Inclusive,  an( 
confirms  the  truth  of  the  report  of  the  late  Kev.  W.  B 
Clarke  of  the  associatiou  of  Iriassic  plants  with  th 
marine  carboniferous  fauna. 

Next  follows  an  account  of  the  three  excursion 
taken  by  the  congress  to  Florence,  Pisa,  and  Carrart 
Accom|>anylng  the  latter  is  a  section  from  Carrara  t 
the  central  region  of  the  Alpi  Apuane,  in  which  th 
Carrara  marbles  are  shown  to  be  of  triassii:  age 
fossils  of  this  age  being  found  in,  above,  and  l>elo^ 
them. 

We  next  have  the  prize  memoirs  on  the  uniOcatia 
of  graphic  processes  in  geological  maps.  The  best  wi 
considered  to  be  that  by  A.  Heim;  next  comes  th 
one  by  A.  Karpinsky,  and,  lastly,  that  by  M.  Maillani 
Mr,  Helm's  memoir  contains  a  plate  exhibiting  tb 
application  of  his  system  to  profile  sections,  which  I 
very  clear  and  plain. 

"rhe  last  or  fourth  part  contains  numerous  reporl 
on  geological  nomenclature  and  coloring  of  more  t 
less  importance.  It  does  not  seem  to  have  occurre 
to  the  congress  to  compare  the  different  methods  i 
actual  use  by  the  different  geological  surveys.  Noi 
of  the  different  rei>orts  seems  to  give  these,  exce] 
that  by  >tajor  J.  W.  Powell  of  the  U.  S.  geologlci 
survey.  The  difficulty,  with  our  stifi  iinperfef 
knowledge  of  geology,  of  establishing  any  .system  < 
universal  application,  s(.'ems  very  great,  anil  is  w< 
illustrated  by  Professor  Hubert  when  he  express^ 
the  ingenious  wish  that  votes  should  only  be  tak< 
on  those  points  on  which  all  are  agreed. 

In  conclusion,  we  may  mention  the  very  seiisib 
motion  of  Mr,  'Torel,  that  the  congress,  while  le« 
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Ing  to  the  orgnniiiation  committee  of  each  session 
the  care  of  deUiling  its  programme,  desires  that  in 
future  A  place  Bliould  be  n'serve<l  for  purely  scientiBc 
studies,  besiilc*  llie  works  of  uniflcatlon;  and  also 
wislies.  that,  following  ttie  example  given  at  Bologna, 
an  exhibition  of  collections  and  maps  should  accom- 
pany each  session  of  the  congress.     J.  B.  Marcou. 


■ 


DEVELOPMENT  OF  THE  MEMBRANE- 
BOSES  OF  THE  SKULL  OF  THE 
PIKE. 

Ix  an  inaugural  dissertation  presented  to  the 
faculty  of  the  university  of  Jena,  which  has  been 
published  separately,  ami  also  in  the  Jenaitche  zett- 
lehrlft  (xvl.  59-S7,  1.S.S2).'  with  two  excellent  plates, 
Johannes  Walther  discusses  this  subject  very  ably, 
and  reaches  the  following  conclusions,  which  are 
probably  of  considerable  imi>ortance  as  leading  to 
important  general  views  respecting  the  development 
of  the  membrane-bones  of  the  skulls  of  Teleostei. 

The  skull  of  the  pike  (Esox  lucius)  consists  of 
membrane  and  cartilage  bones.  The  former  develop 
In  the  following  ways :  1.  As  cementuni-bones,  by  the 
coalescence  of  osseous  cementum-plates  developed 
below  the  bases  of  the  teeth,  which  are  formed  in 
invaginations  of  the  oral  mucous  membrane;  2.  As 
membrane-bones  in  the  sut>cutaneous  connective 
tissue,  independently  of  any  antecedent  development 
of  teeth  ;  S.  As  perichondria!  lioncs,  like  the  liisl,  but 
in  a  deeper  layer  in  contact  with  the  pericliondrium. 
These  three  modes  of  development  of  the  parts  of 
the  osseous  skull  are  connected  t'>gether  by  transi- 
tional modes.  According  to  a  fundamental  biological 
law,  as  well  as  In  view  of  the  evidence  affonled  by  the 
studies  of  O.  Hertwig  in  the  comparative  embryology 
and  anatomy  of  the  scales,  dermal  scutes,  etc.,  of 
fishe.s.  the  preceding  types  of  osteogenesis  constitute 
a  series  of  stages  which  correspond  to  the  phylo- 
genetlc  mode  of  evolution  of  the  bones  in  question. 

The  cartilage-bones  of  the  pike's  skull  develop 
outwards  from  the  perichondrium,  though  there  is  a 
centrii)etal  growth  of  osseous  tissue  during  wlilcli 
the  cartilage  is  absorbed.  Tlie  origin  of  bone-corpus- 
cles inside  of  cartilage,  or  efichondrally,  was  not 
observed  in  any  of  the  stages  inve'tigated.  The 
vomer,  palatine,  and  dentary  bones  are  conspicuous 
instances  of  the  tirst-mentioned  mode  of  ectosteal 
development  from  the  fusion  of  basal,  osseous,  tooth- 
supportinz  plates,  wliich  the  author  regards  a.s  repre- 
senting the  cenientum.  The  maxillary,  jugal,  frontal, 
nasal,  parietal,  .ind  parasphenoid  bones,  although 
not  ontogenelically  developed  in  this  w.iy,  are  true 
membrane-bones,  and  are  derivable  primarily  or  phy- 
logenetlcally  from  coalesced  basal  dentary  plates. 

The  author  finds  an  enamel  cap  surmounting  the 
conical  hollow  dentinal  bo<lles  of  the  teeth  which 
contain  the  pulp.  The  conical  dentinal  cap  is  tlie 
flrst  part  of  the  tooth  to  be  formed ;  the  enamelled 
tip  is  then  developed  previous  to  the  anchylosis  of 
the  whole  to  the  osseous  basal  plate,  the  dentine 
growing  downwards  to  meet  the  latter. 

The  paper  also  contains  observations  on  the  de- 
velopment of  the  teeth  of  the  young  trout,  California 
salmon,  common  salmon  of  Germany,  and  the  eel. 
The  morphology  of  the  skull  of  Esox  is  very  fully 
and  admirably  treated,  the  histological  details  and 
crania  of  the  larval  stages  figureil  and  described 
constituting  a  real  addition  to  our  knowledge. 

J.  A.  Rtdeb. 
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LETTERS   TO  THE  EDITOR. 

Ralnbovr. 

Last  evening  I  observed  what  to  me  was  a  new  phe- 
nomenon. The  day  had  been  clear.  Towards  sunset 
the  sky  clouded  in  the  west  with  rain-clouds,  so  that 
the  sun  appeared  through  them  only  as  n  white  spot 
of  light.  The  clouds  were  continuous,  but  unifonnly 
lighter  from  the  liorixon  upwards.  At  quarter  of 
seven  o'clock  a  rainbow,  faint,  but  still  distinct  in 
form  and  color,  was  visible  above  and  to  the  nnrthem 
side  of  the  sun.  It  e.x'tende>l,  perhaps,  something  less 
than  two-thirds  of  the  way  from  the  horizon  in  tlie 
north  to  that  in  the  south.  The  phenomenon  is  of 
course  easily  understood,  but  is  it  common? 

W.  J.  L. 
Ajiduvor,  N.H.,  May  It,  Uas. 

Ne  meatiiaidae. 

In  tlie  notice  of  Handlirsch's  discoveries  as  to 
the  life-history  of  Hirnioneura  obscuia  (Sciemk, 
p.  3A'i),  I  stated  (following  Osten  Sacken's  catalogue) 
that  Hirmoneura  was  the  only  genus  of  Nemestri- 
nidae  in  the  United  States.  Dr.  Williston  kindly 
reminds  me  that  I  overlooked  his  description  of 
[{hynchocephalus  Sackeni  from  Washington  Terri- 
tory, published  in  1880  {Trans.  Conn,  acad.,  iv.  24.3). 
He  now  publishes  (CVmudian  ent.,  April,  188.'))  a 
paper  on  the  North-.\merican  species  of  that  family, 
in  which  he  descriiies  from  my  collection  a  third  >po- 
cies  ;  viz.,  Rhynchocephalus  volaticus  from  Florida. 
While  speaking  of  this  dipterous  family,  I  would  also 
mention  that  Baron  Osten  Sacken  (  Winner  ent.  zeit., 
ii.  114)  calls  attention  to  a  short  communication  by 
E.  L.  Arribalzaga,  published  in  El  naturali»tu  Ar- 
genUno,  i.  275  (1878),  on  the  life-history  of  Hirmo- 
neura exotica  Wied.,  which  oviposits  In  the  galleries  of 
a  cariM^nter-bee  (Xylocopa  augustii  St.  Farg.).  This 
last  constructs  its  cells  in  fence-posts  and  in  the 
wood-work  of  buildings.  Xntliing  further  is  stated 
by  Arribalzaga ;  but  the  young  larvae  doubtless 
leave  the  burrows,  and  otherwise  resemble  those  of 
H.  obacura.  C.  V.  Riley. 

Intelligence  of  the  oroir. 

In  SciBNCE,  Nos.  1.3  and  16,  are  letters  bearing 
this  title,  in  the  former  of  which  the  writer  refers  to 
crows  assaulting  him  while  walking  in  Rome  by  at- 
tempting to  drop  stones  upon  him  as  they  circled 
alxjve.  The  author  of  tlie  second  letter  takes  ex- 
ceptions to  tlie  statement,  especially  to  that  part 
of  it  averring  that  tlie  crows  <lropped  the  st/ines 
from  their  clawt,  and  thinks  the  narrator  must  have 
been  '  mistaken  in  the  bird,'  basing  his  belief  on 
his  own  experience  with  crows  and  ravens  in  con- 
finement, which  he  has  observed  always  to  use  their 
bilU  in  transporting  objects.  Wliatever  the  crows 
may  '  do  in  Rome,'  it  is  well  attested  that  rooks 
(Corvus  fnigilegus).  which  are  true  crows,  have  been 
seen  to  carry  mussels  from  the  beach  to  a  consider- 
able distance  into  the  air,  and  let  them  fall  among 
stones  to  break  the  shells,  so  as  to  get  at  the  contents. 
Gulls  are  well  known  to  occasionally  resort  to  the 
same  practice.  Although  In  neither  case  do  the  ac- 
counts I  have  seen  state  explicitly  how  the  mussels 
are  carried,  the  inferiMice  is  that  they  are  taken  in 
the  bill.  Yet  as  woodcocks  have  been  seen  to  trans- 
port tlielr.  voiing  by  flying  with  them  supported  be- 
tween tlie  feet,  it  is  obviously  unsafe  to  dogmatize  as 
to  what  n  given  species  of  bird  may  or  may  not  be 
able  to  do.  J.  A.  Allkn. 
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STUDIES  m  LOGIC. 
Studies  in  logic.     By  member)  of  Ike  Johns  Ilopkin* 
univeritiiy.     Boston,   Litlte,  Brown,  If  Co.,  1883. 
7  +  203  p.,  2  pi.     1«°. 

Mb.  C.  S.  Peirce  and  four  of  his  students, 
present  or  recent  ineralHjrs  of  his  logic  classes 
At  Bnltiiuore,  offer  us  in  this  worlv  six  distinct 
essays  on  topics  of  recent  logical  theory, 
besides  three  shorter  contributions  classed  as 
notes.  The  volume  is  throughout  studiously 
unpretentious  and  very  solid  work,  that  might 
have  made  much  greater  claims  with  perfect 
safety.  The  style  is  extremely  compact,  and 
the  purchaser  of  the  book  will  pay  for  no 
padding. 

Four  of  the  longer  studies  appeal  only  to 
ver}'  special  students.  The  two  others,  Mr. 
Marquand's  essay  on  the  '  Logic  of  the  Kpi- 
cureans '  and  Mr.  Peirce's  very  juiportunt 
study  of  the  logic  of  induction,  entitled  "A 
theor)'  of  probable  inference,'  will  interest  the 
general  student  either  of  philosoi)hy  or  of 
Bcientific  method. 

Mr.  Marquand's  essay  on  the  Epicurean 
logic  opens  the  book,  and  gives  us  an  •■account 
of  the  Epicurean  theoi'y  of  induction  as  it  is 
stated  in  the  work  of  Philcxlemus.  that  has 
been  preservetl  in  fragments  in  a  llerculaneum 
papyrus.  One  could  wish  that  this  essa^-  h.id 
been  fuller  upon  some  ix)iuts ;  but  as  a  whole 
we  nuist  accept  it  with  thankfulness,  ns  con- 
taining useful  and  not  otherwise  so  easily 
accessible  inforaiation.  Mr.  Marquand  then 
discusses  a  '  Machine  for  producing  syllogistic 
variations,'  and  adds  a  '  Note  on  an  eight-term 
logical  machine.' 

Then  follow  two  'Algebras  of  logic,'  by  Miss 
Christine  Ladd  (now  Mrs.  Fabian  Franklin) 
and  Mr.  O.  II.  Mitchell  respectively.  These 
are  new  structures  on  Boole's  foundation. 
Miss  Ladd  uses  two  copulas,  expressed  b}' 
the  symbols  v  and  v.  With  these  she  is  able 
to  write  algebraically  all  the  old  forms  of 
statement,  and  to  perform  the  customary  op- 
erations of  symbolic  logic  with  great  brevity 
and  facility.  The  copula  v,  a  wedge,  is  used 
to  signify  exclusion.  A  v  B  means  that  A  is 
wholly  excluded  from  B  ;  i.e.,  that  no  A  is  B. 
This  copula  is  not  to  imply  the  existence  of 
the  terms  of  the  statement.  The  copula  v,  an 
incomplete  wedge,  is  the  symbol  of  imperfect 
exclusion.  A  v  B  means  that  some  A  is  B. 
And  this  copula  is  taken  to  imply  the  existence 
of  the  terms  of  the  statement.  The  symbol 
00  is  used  for  the  universe  of  discourse.  The 
symbol  0  finds  no  use  in  this  algebra,  x  v  ao 
expresses  the  non-existence  of  the  class  x; 
and   this   is    written    more   briefly  as  v.      The 


notation  thus  established  has  the  convenience 
that  av6  =  abi,  abci  =  o  v  6c,  etc.,  and, 
with  a  corresponding  notation  for  the  other 
copula,  nbc  v  =  a  v  6c,  etc. ;  so  that  the  fac- 
tors of  an  excluded  or  not  excluded  combina- 
tion may  be  written  in  any  order,  and  the 
copula  may  be  inserted  at  any  point  or  writ- 
ten at  either  end.  The  notation  is  further 
applied  to  combinations  of  propositions,  and 
to  the  processes  of  elimination ;  and  the  rela- 
tive simplicity'  of  expression  is  preserved 
throughout. 

•  Mr.  Mitchell  expresses  propositions  as  logi- 
cal polynomials,  consisting  of  sums  of  terms, 
formed  after  Boole's  fashion.  The  classes 
indicated  b^'  the  polynomials  are  stated  in  the 
propositions  to  form  either  the  whole  or  some 
part  of  the  universe  of  discourse.  Thns,  the 
proposition  that  the  universe  U  =  a  -t-  6 
would  mean  that  no  a  is  b.  Such  a  pro|x>8i- 
tion  Mr.  Mitchell  expresses  by  the  notation 

(a  -I-  6), ;  or,  in  general,  if  F  be  any  lo<;ical 
polynomial,  F,  means  tliat  F  precisely  fills  up 
the  universe.     F„  would  express  that  F  forms 

some  part  of  the  universe.  F,  means  tbat  F 
forms  part  of  the  universe.  Propositions  thus 
formed  are  used  for  the  purposes  of  inference 
in  a  simple  way,  expressed  in  Mr.  Mitchell's 
words  by  the  rule,  "  Take  the  logical  profluct 
of  the  premises,  and  erase  the  terms  to  be 
eliminated." 

The  foregoing  may  serve  to  suggest  to  any 
one  acquainted  with  Boole's  notation  the  drift 
of  the  innovations  proposed  in  these  two 
algebras.  Psychological  imiwrtauce.  as  Mr. 
Peirce  himself  suggests,  these  two  notations 
can  hardly  claim.  They  tell  us  nothing  new 
about  the  nature  of  the  thinking  process,  but 
are  interesting  onlv  as  ingenious  and  ]>ossiiily 
useful  methods  for  expressing  very  briedy 
complex  facts  and  elaborate  logical  cnlcnla- 
tious.  As  such  expressions,  they  will  hold 
their  own,  and  may  even  be  notice<l  in  that 
not  very  distant  time  when  the  whole  earth 
shall  be  filled  with  logical  algebras,  whereof 
there  shall  be,  for  all  we  can  now  see,  as  iruiny 
as  there  are  tiles  on  the  loofs  of  the  houses. 

Mr.  B.  I.  Gilnum's  very  special  study  fol- 
lows, on  '  Operations  in  relative  number,  with 
application  to  the  theory  of  probabilities.' 
Then  comes  the  strong  piece  of  the  book,  Mr. 
Peirce's  before-mentioned  discussion  of  the 
logic  of  induction.  This  we  have  read,  not 
with  entire  conviction,  but  certainly  with  no 
little  a<lmiration.  Readers  of  Mr.  Peirce's 
fine  papers  called  '  Illustrations  of  the  logic 
of  scienc^,'  in  the  Popular  science  montlUy  of 
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some  3ear8  back,  will  be  glad  to  find  here,  in  a 
more  elaborate  and  technical  form,  the  theory 
of  induction  that  was  outlined  in  one  of  those 
pai>ers.  It  is,  philosophically  considered,  the 
most  ingenious  account  of  the  subject  that  we 
have  anywhere  read  ;  but,  as  said,  we  still 
hesitate  to  accept  tliis  account  as  complete. 
But  space  forbids  any  lengthy  statement  of 
our  ditKcultics  iu  this  connection.  We  roust 
be  content  with  few  words. 

Mr.  Peirce  brings  the  theorj-  of  induction 
into  direct  connection  with  the  general  theory 
of  probable  inference,  but  does  so  in  a  way  of 
his  own.  lie  rejects,  in  the  first  place,  any 
notion  that  the  occurrence  or  non-occurrence 
of  an  event  in  the  past  in  any  way  affects  the 
probability  of  its  occurrence  in  the  future. 
The  doctrine  of  inverse  probabilities,  as  it  has 
hitherto  been  a|>plipd,  Mr.  Peirce  considers  as 
furnishing  no  foundation  for  the  theory  of  in- 
duction, and  equally  does  he  reject  our  old  and 
trusted  friend,  the  postulate  of  the  uniformity 
of  nature,  as  the  basis  of  inductive  inference. 
One  may  well  ask,  remembering  Hume,  what 
j"et  remains  when  these  faithful  allies  have 
faile<J.  But  Mr.  Peirce's  insight  finds  _yet 
another  resource,  —  not  the  probability  that  a 
given  event  will  be  repeated  in  the  future,  but 
the  probability  that  a  given  form  of  inference 
would,  in  any  constitution  of  the  universe 
■whatever,  tend  in  the  long-run  to  lead  us  to 
truth  rather  than  to  error :  this  is,  for  Mr. 
Peirce,  the  ground  of  the  true  inductive  infer- 
ence. Thus,  then,  the  universe  need  have  no 
peculiar  constitution  to  render  inductive  infer- 
ence valid. 

The  inductive  inference,  then,  is  to  be  ex- 
pressed as  one  form  of  i>robable  inference. 
Sim|)le  Probable  Deduction  is  exeniplilied  in 
the  typical  syllogism : 

The  proportion  p  of  the  M's  are  P's ; 

8  is  an  M  ; 

It  follows,  with  a  probability  p,  that  S  is  a 
P. 
This  means  that  the  conclusion,  S  is  P,  would 
in  the  long-run,  and  if  S  is  chosen  at  random, 
be  true  in  a  j)ro[)ortion,  p,  of  cases.  —  More 
complex  is  Statistical  Deduction,  of  the  form: 

The  proportion  r  of  the  M's  are  P's  ; 

S',  S",  S'"  are   a  numerous  set,   taken   at 
random  from  among  the  M'a  : 

Hence,  probably  and  approximately,  the 
proportion  r  of  the  S's  are  P'S ; 
that  is.  the  more  M's  we  choose  at  random, 
the  more  likely  it  is  that  the  same  proiKjrlion 
of  P's  will  apix^ar  among  the  chosen  M's  as 
exists  among  the  whole  actual  number  of  M's. 
—  But  now  supiK>se,  that,  knowing  nothing  of 


the  real  proportion  of  P's  among  the  JI's,  we 
undertake  to  discover  this  jiroporlion  by  sam- 
pling the  M's.  Then  we  have  but  to  employ 
our  previous  principle,  and  8a\-  that  the  more 
M's  we  choose  at  random,  the  more  will  it  be 
likely  that  the  proportion  of  P's  among  the 
chosen  M's  will  equal,  and  so  will  reveal, 
the  actual  proportion  of  the  P's  among  all  the 
M's.  But  now  we  have  induction.  We  do 
not  assume  any  thing  ,ibout  the  constitution  of 
the  unknown  parts  of  the  class  M.  We  make 
no  postulate  of  the  ••  uniformity  '  of  the  elaas 
M.  That  I  have  found  one  M  that  is  P,  or 
more,  makes  it  no  more  probable  that  the  next 
M  found  will  be  P.  But  we  conclude  only 
that  the  conclusion  reached  in  the  following 
syllogism  is  reached  by  a  method  or  precept 
that  must  in  the  long-run  lead  us  towards 
truth,  and  awa^'  from  error.  The  t^-pical  in- 
ductive syllogism  is : 

S',  S",  S'",  etc.,  form  a  numerous  set,  taken 
at  random  from  among  the  M's  ; 

S',  S",  S'",  etc.,  are  found  to  be  —  the  pro- 
{>ortion  p  of  them  —  P's  : 

Hence,  probably  and  approximately,  the 
same  proportion,  p,  of  the  M's  are  P's. 

Thus  sampling,  continued  and  fair,  tends 
towanl  truth,  and  gives  us  justifiable  amplia- 
tive  inferences,  whatever  the  constitution  of 
tlie  things  about  which  we  infer.  Mr.  Peirce 
applies  a  similar  analysis  to  the  form  of  induc- 
tion which  he  calls  hypothesis. 

This  is  a  very  inadequate  sketch  of  a  view 
that  deserves  serious  attention.  Of  all  attempts 
at  a  purely  empirical  theory  of  our  knowledge 
of  nature,  this  is  one  of  the  most  promising. 
We  should  be  soiTV  to  prejudge  it  in  any  w.-»y 
by  adding  to  our  lame  exposition  hasty  criti- 
cism; but,  when  we  say  that  the  theory  seems 
to  us  to  fail  just  at  the  most  important  ])oint, 
we  express  what,  fairly  or  unfairly,  many 
readers  will  feel.  The  most  important  point 
lies  in  the  wonls  'chosen  at  random.'  Mr. 
Peirce  himself,  with  perfect  fairness,  suggests 
some  of  the  difficulties  involved  in  this  word. 
'■Sampling,'  he  says  'is  a  real  art,  well  de- 
serving an  extended  study  by  itself.'  But 
does  not  this  art  de[X)nd  for  its  very  existence 
on  an  n  priori  assumption  about  the  structure 
of  the  universe?  Is  not  a  world  of  which  wo 
know  that  in  it  we  can  choose  our  S's  at  ran- 
dom from  among  the  M's  a  world  of  which 
we  already  must  know  a  good  deal  ?  Mr. 
Peirce  makes  one  admission  aliont  such  a 
world.  It  is,  he  tells  us,  a  world  in  which  wo 
must  assume  that  there  are  no  supernatural 
and  malignant  powei-s  at  work  confusing  our 
choice;    i.e.,   making   our   supposed    random 
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choice  really  unfairly  predetemiineil  and  so 
deceptive.  If,  he  thinks,  the  supernatural 
powers  lot  us  alone  to  choose  for  ourselves, 
then  our  inductions,  properly  gunrde<l,  will 
inevitably  lead  us  in  the  direction  of  true  con- 
clusions, whatever  the  arrangement  of  the  real 
world.  But  has  Mr.  I'circe  made  all  the 
nece8sar3'  admissions?  Would  a  devil  be 
needed  to  confuse  m^v  efforts  at  sampling,  so 
ns  to  make  my  choice  unfair?  Would  not  an 
instinctive  interest  in  one  class  of  cases  serve 
to  vitiate  the  fairness  of  my  observations  in 
cases  where  this  instinct  controlled  me  ?  .Sup- 
pose that  by  instinct  I  took  such  interest  in  the 
oases  of  M's  that  are  1'  that  I  noticed  no 
cases,  or  very  few  cases,  of  M's  that  are  not 
P,  however  many  there  might  actually'  be : 
then,  unless  I  were  conscious  of  this  instinc- 
tive preference,  I  should  go  on  neglecting 
numberless  cases  that  I  ought  to  have  taken 
into  account  in  fonning  my  induction ;  and 
yet,  not  knowing  ray  own  natural  defect,  I 
should  think  that  I  was  choosing  my  cises 
wholly  at  random.  Here  would  be  a  constant 
error  in  the  process,  whose  magnitude  might 
be  enormous.  Yet  the  error  could  never  be 
discovered,  save  by  some  one  to  whom  a  new 
mental  growth  made  possible  the  discovery  of 
the  instinct.  But  this  case  is  no  factitious 
one.  Our  observation  of  nature  is  doubtless 
determined  throughout  by  our  natural  interests 
in  things.  These  interests  are  instinctive, 
and  the}-  may  exclude  fl-om  the  very  jwssiliility 
of  notice  vei7  many  facts.  Thus,  a  person 
that  by  nature  is  indispose^l  to  notice  the 
double  images  in  the  binocular  visual  field  will 
study  his  field  of  vision  for  a  long  time,  and  will 
assure  you  that  there  is  no  doubleness  there. 
Alight  he  not  say,  that  after  making  at  random 
many  trials,  and  finding  no  double  images,  he 
was  warranted  in  the  conclusion  that  for  him 
the  proportion  of  double  images  in  the  visual 
field  must  be  extremely"  small  ?  Yet  once  begin 
to  notice  the  doubleness,  and  the  double  images 
will  be  found  in  midtitudes,  like  the  chariots 
and  horses  that  Klishn's  servant  saw  when  his 
eyes  were  '  opened." 

When  we  conclude  that  continuous  random 
sampling  of  a  given  n.itural  class  must  lead  us 
towards  discovering  the  true  proportion  of 
cases  of  the  presence  of  a  predesignated  char- 
acter in  individuals  of  the  class,  must  we  not 
base  our  conclusion  on  the  ultimate  a  priori 
assumption  that  our  instinctive  tendencies  to 
observe  natural  facts  are  such  as,  in  the  long- 
nm,  will  lead  us  to  actual  choice  at  random, 
and  not  to  a  choice  unconsciously  vitiate<l  bj- 
unknown  preferences  for  cases  that  favor  the 


conclusion  that  we  reach  ?  And  is  noi  induc- 
tion, tliercfore,  still  dependent  on  an  a  priori 
assumption  aliout  the  nature  of  reality? 

But  these  inadequate  negative  suggestions 
must  not  give  the  impression  th.Ht  the  fore- 
going is  the  whole  substance  of  this  very  com- 
pact essay,  which  is  full  of  valuable  thoughts 
upon  scientific  method,  and  which  must 
read  in  detail  to  be  appreciated.  We  hope 
much  more  such  work  as  this  book  contaic 
for  the  result  cannot  fail  to  be  of  value  alili 
to  American  science  and  to  American  philosc 
phy.  Those  who  oppose  a  purely  empirica 
philosophy  must  still  be  aided  by  finding 
able  a  defence  of  some  of  its  doctrines, 
those  who  believe  in  other  forms  of  logics 
doctrine  cannot  affonl  to  remain  ignorant 
the  advances  of  symbolic  logic. 


THE  RACES  OF  MEN. 

Lea  races  humniiies.  Par  Abel  Hovelacqdb,  pro- 
fes«eur  ii  I'ficole  d'antliropologie.  Paris,  Cerf, 
1882.     150  p.,  illustr.     16°. 

This  rather  attractive  work  is  written  on  a 
practical  plan,  which  is  specially  useful  in  tend- 
ing to  correct  the  false  impressions  generally 
entertained,  connected  with   the  term  •  race. 
It  is  strictly  limiteil  to  ethnography  as  distin- 
guished from    ethnogeny  and    ethnology-,   and 
simply  considers  the  actual  divisions  of  niau.] 
kind,  with  their  geographical  areas,  antl  thci 
physical,  intellectual,  ami  moral   characteric 
tics.     In    the  cinssificatiou  of  races,  the 
division   b}-   color  —  as   white,  yellow,  black, 
etc.  —  is  repudiated  ;  the  fact  being  established, 
that  other  characteristics,  such  as  those  relnt 
ing  to  the  hair,  to  the  shape  of  the  craniut 
and  to  height,  are  equally  im|x>rtant,  and  th 
none  of  them  can  be  exclusively  adopted 
class   arrangement.     Failure  likewise  attend 
a  merely  linguistic  and  a  stiictly  geographic 
grouping.     The   attempt  to  discuss   races    in 
the  order  of  their  development  toward  civiliza- 
tion would  seem  to  be  philosophic,  but  meeti 
with  the  difBculty  that  bodies  of  men,  who,  bj 
all  other  considerations  are  to  be  included  it 
the  same  race,  are  at  wholly  diverse  degrees 
of  progress  in  civilization.     Admitting,  there- 
fore, that  no  single  criterion  is  possible,  the 
author  decided    to   take    account,    with    due 
weight,  of  all  the  different  elements  of  classi- 
f!calion,'and  to  leave  to  the  presentation  it«eir, 
b}-  its  success,  the  responsibility  of  justifying 
its  own  order. 

Professor    Hovelacque's    arrangement,    as 
distinguished  from   strict   classification,  is 
follows  :  1.  Australians  ;  2.  Papuans  ;  3.  Meia<j 
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nesians  ;  4.  Bushmen  ;  5.  Hottentots  ;  (>.  No- 
gros  of  Soudan  and  Guinea;  7.  Akkas;  8, 
KaBi-s;  9.  Nubaa ;  10.  Pouls  (Foulas  or  Fel- 
latAs)  ;  11.  Negritos;  12.  Veddabs ;  13.  Dra- 
vidiaii!) ;  14.  Mundas  (Kohls  and  Kolariaiis)  ; 
15.  Indo-Chinese;  Iti.  Siamese;  17.  Birtnese  ; 
IS.  Hinialayans,  including  Thibetans  ;  U).  An- 
naniites;  20.  Cambodgans ;  21.  Chinese;  22. 
Japanese ;  23.  Ainos ;  24.  Hyperboreans ; 
25.  ilongols  ;  '2C,.  Malays  ;  27.  Polynesians  ; 
28.  Americans  ;  29.  Cancasians,  including  Cir- 
cassians, Georgians,  etc.;  30.  Berbertt ;  .'U. 
Semites;  32.  Asiatic  Aryans;  33.  Occiden- 
tals or  Indo-Euroiwans. 

The  author  expressly  states  that  his  inten- 
tion has  been  to  devote  much  more  space  to 
the  inferior  than  to  the  8(i|)orior  divisions  of 
men,  and  to  treat  with  detail  onl^'  of  those 
less  known.  As  he  allots  unk  five  p.iges  out 
of  the  one  hundred  and  fifty-six  of  the  volume 
to  tlie  North-American  Indi.nns,  ho  must  con- 
sider them  to  be  'sm.>erior,'  and  well  under- 
stood. But  they  are  not  ap[)arently  thoroughly 
understood  by  him.  His  enumeration,  not 
only  of  tribes,  but  of  the  most  imiwrtant  lin- 
guistic stocks,  is  imperfect  and  inaccurate.  He 
is  wildly  at  fault  in  many  of  his  generalizations, 
some  of  which  it  seems  pro{)er  to  correct. 
The  Indian  is  said  to  dwell  in  miserable  huts 
made  of  poles  united  in  a  cone  and  covered 
with  skin.  It  is  true  that  the  conical  form  of 
tem|x>rary  lodges  prevailed  from  obvious  cir- 
cumstances ;  but  the  malerinl  for  covering  was 
much  more  frequently  of  bark  and  mats  than 
of  skins  ;  and  the  more  permanent  dwellings 
were  of  various  styles  and  materials,  in  which 
neither  i>ole8  nor  skins  appeared,  and  were 
often  comfortable.  The  statement  is  distinctly 
made,  th.it  each  family  lived  in  its  own  particu- 
lar hut  or  cabin.  The  rule  is  almost  without 
exception,  that,  apart  from  the  temiwrary 
lodges,  all  dwellings  were  adapted  to  the  living- 
together  of  several  families:  in  other  woi-ds, 
they  were  communal.  Furthermore,  the  error 
is  re(>eated,  that  the  Indians  subsisted  almost 
entirely  on  the  products  of  the  chase,  supple- 
mented only  by  such  vegeUibles  as  were  the 
8|X)ntaneous  pro<luction8  of  nature,  all  cultiva- 
tion of  the  earth  being  despised.  The  fact  is, 
that  every  trilse  east  of  the  Mississippi  and 
between  the  St.  Lawrence  and  the  (iulf  of 
Mexico  cultivated  the  soil  sufficiently  to  derive 
an  important  part  of  its  subsistence  therefrom. 
In  general  it  ma^'  be  remarked  of  the  author's 
statements  regarding  the  North- American  In- 
dians, that,  when  trae  at  all,  the^-  are  tnie 
only  of  particular  tribes,  and  are  not  of  wide 
application.     In  this  be  has  merely  travelled 


in  the  patli  of  other  European  writers  who 
have  regarded  these  people  as  of  a  single  ho- 
mogeneous race  ;  whereas  by  the  criteria  of 
language,  physical  characteristics,  envii-on- 
nient,  etc.,  used  for  other  parts  of  the  world, 
there  would  be  as  much  propriety  in  his  divid- 
ing the  North-American  stacks  as  in  several 
of  the  other  divisions  above  quote<l.  When, 
moreover,  he  lumps  the  Indians  of  North  and 
South  America  together,  he  does  little  better 
and  is  less  candid  than  the  old  geographers, 
who  labelled  a  fancied  line  '  terra  incognita.' 


OAGE'S  ELEMENTS  OF  PHYSICS. 

A  text-hook  of  the  elements  of  physics,  for  high  schools 
anil  academies.  By  Alfred  P.  Gage,  A.M. 
Boston,  Ginn,  Ueaih.  ^  Co.,  1883.  10  +  414  p. 
120. 

Because  we  find  lightning  explained  as 
the  thunder-bolts  of  Jove,  forged  by  Vulcan, 
remembering  that  this  w.is  no  poetical  idea, 
but  the  actual  belief  of  a  simple  folk  ;  because 
the  Indians  explain  the  setting  of  the  sun  by 
saying  that  it  has  burrowed  into  the  earth ; 
because  such  gross  explanations  satisfy  the 
mind  not  yet  developetl,  —  should  we  in  our 
teaching,  that  our  knowledge  ma}*  ap{)ear  the 
more  complete,  make  use  of  such  false  fan- 
cies? 

Many  teachers  find  it  of  supposed  advantage 
to  make  use  of  the  atomic  theory  in  explain- 
ing solution,  expansion,  or  the  fact  of  smell. 
This  gives,  It  is  true,  a  clear  picture  of  a  [kw- 
sible  mechanism.  But  is  there  not  a  danger, 
when  the  slender  grounds  there  are  for  proof 
of  such  sup|)08itions  are  found  out,  that  the 
student  may  turn  away,  feeling  that  the  whole 
structure  of  physics  is  built  upon  such  conceits? 

There  is  the  satisfaction  of  a  clear  picture, 
which  can  be  understood  and  compared  with 
more  tangible  phenomena.  But  is  not  this  a 
loss,  when  obtained  at  the  expense  of  bringing 
in  a  concef)tion  of  matter  for  which  there  are 
reasons,  but  reasons  of  a  nature  which  can- 
not be  appreciated  b^-  the  beginner? 

This  prominence  of  atoms  is  an  old  bugbear 
of  elementary  text-books.  Yet  our  knowledge 
in  regaiti  to  them  only  dates  from  ten  or  twen- 
ty years  ago,  or,  as  Thomson  would  have  it, 
from  the  work  of  Caudey  on  the  dispersion 
of  light.  To  be  sure,  the  won! '  atom  '  may  be 
found  in  many  a  metaphysical  discussion ;  but 
how  could  such  wranglers,  switching  at  phan- 
toms, be  expected  to  hit  so  small  a  thing? 

It  would  seem  safer  to  leave  the  causes  of 
the  general  properties  of  matter  as  entirely 
unknown.    When  the  child  asks  what  becomes 
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of  the  sngnr  when  dissolveil,  say  we  do  not 
know. 

Bej'ond  this  fault,  wliich  is  common,  the 
book  is  of  merit  as  giving  many  experiments 
with   apparatus   of  easy  make.      There  is  at 


times  a  lack  of  exact  kuowledgc  displayed,  as 
from  one  who  has  studied  in  llie  sclioolroom 
and  not  in  the  physical  laboratory.  But  with 
the  young  learner  the  work  will,  without 
doubt,  prove  fl-esh  and  instructivo. 


WEEKLY  SUMMARY  OF  THU  PROGRESS  OF  SCIENCE. 


ASTRONOMY. 

Virtual  change  of  the  aatronomioal  unit  of 
time.—  Mr.  E.  J.  .Stone  has  recently  communicated 
to  (be  Koyal  siwiety  an  important  paper  on  a  virtual 
change  of  the  a.-<tronomical  unit  of  lime,  which  has 
taken  place  in  consequence  of  the  difference  between 
Besscl's  expression  for  the  ami's  mean  longitude  and 
the  corre»poniliii5  formulae  of  Hansen  and  Leverrier. 
The  Investigation  was  primarily  undertaken  for  the 
pur]K>8e  of  nniling  nn  explanation  of  the  rapidly  in- 
creasing discordance  between  the  moon's  place  and 
that  indicaieil  by  Hansen's  lunar-tables;  and,  after  a 
careful  examination  of  a  number  of  other  hypotheses, 
lir.  Stone  thinks  he  has  foimd  the  cause  as  indicated 
above. 

For  the  sun's  mean  longitude, — 

Bc.wl  Klvrs  (T)  -  2»n"JlWfl"  12*  1.2«(l,i>2;".m«2«  *  O".00Ol 221.se, 
Uanacn  "  f5  "  2St)"4*'4!i".20  +  I  .•.".I«,0i7".0741 1  *  0"  OUOIIOIW  P, 
L»>VcTrliT  ■•      Q-'iSO'itVia/'.bX^  l,Me,U2T".»T!M<  *  0".0UOUOJ3  r>, 

in  which  (  is  reckoned,  a»  tuppoaed,  in  ,Iulian  years 
from  Jan.  1,  1850,  Paris  mean  noon.  Now,  the  old 
obser\'ation8  which  Hnniien  used  In  fonuiiig  his 
lunar-tables,  and  in  determining  its  constanti,  were 
reduced  according  to  He-isel's  formula.  When  we 
conip.ire  tables,  thus  formed,  with  observations  in 
which  the  date  of  oliservatioii  is  refi'rre<I  to  the  sun's 
place  by  means  of  Leverrier's  or  Hansen's  tables  of 
the  sun,  just  such  a  discordance  must  arise  as  if  the 
length  of  the  unit  of  time  had  altered ;  i.e  ,  as  if  Bessel's 
Julian  year  were  different  from  Leverrier's,  which  is 
now  used  in  our  ephemerides,  having  been  adopted 
•bout  1804.  Up  to  \>*^i^.  Hansen's  lunar-tables  were 
satisfactory:  since  then,  the  error  of  the  moon's  longi- 
tude has  lncrease<J  from  -1-0".  121  to  +10".2t3.j. 

Mr.  Stone  thinks  this  will  also  clear  up  some  per- 
plexing discrepancies  in  results  as  to  the  moon's 
secular  acceleration.  He  points  out  that  Hanseu's 
tables  "cannot  safely  be  used  in  the  discussi<m  of 
ancient  eclipses  until  the  effects  of  this  confusion 
of  units  of  lime  have  been  cleared."  IThis  abstract 
Is  made,  not  from  the  pajicr  itself,  which  is  not  yet 
printed,  but  from  an  account  given  of  it  by  Mr.  Stone 
to  the  Hoyal  astronomical  society.]  —  (7'/ie  ohnm., 
May.)    0.  A.  Y.  [1014 

MATHEMATICS. 

8ab-in variants.  —  In  the  two  instalments  of  his 
memoir  wlilch  liave  thus  far  appeared,  Trof.  Sylves- 
ter enters  upon  .t  new  development  in  the  modem 
algebra;  namely,  the  theory  of  semi-invariants  re- 
gaHed  as  beiouging  to  a  quanlic  of  unlimited  order, 
in  which  a5<|>uct  he  ilesiguales  them  at  sul>-invarianta. 
An  im|iortant  distinction  between  regarding  a  seml- 
tnvarlant  as  appertaining  to  a  particular  limited 
quantic  and  regarding  it  as  a  snb-invariant,  is,  that  it 
may,  while  irreducible  in  the  former  character,  be  re- 
ducible in  the  hitter.  The  new  problem  thus  arises 
of  delorinining  the  absolutely  irreducible  sub-invari- 
ant-' of  any  given  degree  and  weight.  In  section  I.  a 
nnmber  of  general  Iheoreiui  are  established  concern- 


ing sub-Invariants  appertaining  to  a  single  quantic, 
and  to  syslem.s  of  qualities,  all  of  unlimited  ortler; 
and  a  method  is  Indicated  by  which  the  author  baa 
succeeded  in  disproving  the  proposition  tliat  ground- 
forms  and  syzygants  cannot  coexist.  Section  If. 
contains  tables  of  'germs'  for  the  quintic  and  sextic, 
the  germ  of  a  sub-Invariant  being  the  multiplier 
of  the  highest  power  of  its  last  letter.  Section  III. 
Is  devoted  to  a  systeiiiatizutlon  of  the  metlicMl  of 
deiUiciii^  the  complete  system  of  ground-fomis  of  a 
quantic  by  direct  algebraical  o|)<-ration  from  the  sim- 
plest system  of  forms  in  terms  of  which  any  other 
form,  multiplied  by  a  power  of  the  quantic,  can  be 
rationally  and  integrally  expre.ssed.  The  method 
Is  due  to  Prof.  Cayley,  and  is  ea.4ily  applied  to  Iha 
cubic  and  the  quartlc;  but,  beyond  these  very  simple 
cases,  its  application  would  be  practically  impossible 
without  the  aid  of  the  methods  now  iiitn)duce<l  by 
Prof.  Sylvester.     The  application  to  the   quintic   U 

fiven  in  extengo.  Section  IV.  treats  of  absolutely 
rreducible  suli-lnvariants;  the  generating  function* 
are  obtained  for  alisolutely  irreducible  sub-invarianta 
of  the  first  seven  degrees;  fmin  the  generating  func- 
tion for  the  seventh  degree  it  is  inferred  that  grf>und- 
fonus  and  syzyganls  must  necessarily  coexist  in  the 
case  of  quantics  of  a  sufficiently  high  onler,  which 
constitutes  the  disproof  above  referred  to.  This  sec- 
tion is  followed  by  an  excursus  on  rational  fractions 
and  partitions.  (See  1016.)  —  {Amer.  Juuni.  ninth.. 
V.  1,  J.)     F.  F.  [1015 

Rational  fractiona  and  partitiona.  —  In  an  ex- 
cursus on  this  subject,  Prof.  .Sylvester  gives,  in  an  ira- 
prove<l  and  more  complete  form,  the  theory  of  simple 
denumeration  first  published  by  him  in  1.S55.  The 
object  of  the  theory  is  to  find  an  analytical  expre.-<sion 
for  the  general  coefficient  In  the  expansion  of  the 
generating  function;  but  Its  cardinal  theorem  appllea 
to  the  expansion  of  any  rational  fraction,  and  not 
only  of  such  as  arise  in  the  theory  of  partitions  or  de- 
numeration. —  {Amer.  Journ.  math.,  v.  2.)     v.  r. 
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PHTSIOS. 

Heat. 
Radiation  and  absorption  of  rock-salt.  —  Uerr 
C.  Baur  has  made  some  observations  on  this  siit>- 
ject.  His  results  do  not  agree  with  those  of  Mel- 
loiii  and  Magnus.  Melloni  consiilered  that  heau,  riuli- 
ated  from  rock-salt,  was  not  absorlied  by  plates  of 
rock-salt,  any  more  than  heat  radiated  from  other 
substances.  Magnus  found  that  ruck-salt  plates  ab> 
sorbed  heat  radiated  from  rock-salt  much  mure  than 
that  radiated  from  other  substances.  He  believed 
that  the  radiation  from  perfectly  pure  rock-salt  would 
be  completely  absorbed  by  a  plate  of  the  same  sub> 
stance,  and  that  the  apparent  exceptions  to  this  la^ 
were  due  to  impurities  in  the  radiating  plate,  rterr 
Baur  concludes  from  his  experiments  that,  1.  IJi^k- 
sult  absorbs  its  own  radiations  better  than  those  from 
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any  otber  body  ;  2.  The  abtorptioa  increases  as  tlie 
difference  of  temperature  between  tbe  railiating  and 
absorbing  plates  decreases ;  3.  Tlie  absorption  is 
probably  complete  wben  both  plates  are  at  the  same 
temperature.  Magnus'  exceptions  were  probably  nut 
due  to  impurities,  but  to  a  difference  of  temperature 
of    the   two    plates.  —  {Ann.   phyt.    chem.,   six.    1.) 

C.   B.    P.  [1017 

Electricity, 
Halt  effect  — Dr.  E.  U.  Uall  finds  that  the  values 
of  the  '  rotational  coefficients '  given  by  him  at  the 
Tork  meeting  of  the  British  association  for  zinc, 
aluminum,  copper,  brass,  and  lead,  are  confirmed  by 
'ater  e.xperiments.  Un  trying  the  effect  of  change 
temperature,  only  a  negative  result  was  obtaine<l 
ilb  gold;  with  iron,  the  increase  was  tno-thirds  of 
one  per  cent,  with  a  rite  of  1°  C.  The  coefficient, 
with  change  In  the  strength  of  the  field  from  1,000 
to  7,5iJ<J  absolute  units,  seemed  to  increase;  but,  of 
this.  Dr.  Uall  does  not  feel  sufficient  confidence  to 
publish  bis  resuita.  The  object  of  another  experi- 
ment was  to  determine  whether  any  part  of  the  rota- 
tional effect  could  l>e  made  permanent.  For  this 
mrpose,  a  thin  piece  of  very  bard  steel  spring  was 
,sed  as  the  plate.  Tbe  direction  of  the  equipotential 
was  permanently  changed  by  the  action  of  the 
agnet.  Tliis  change  was  in  the  same  direction  as 
e  temporary  effoct  duu  to  the  magnet's  action, 
d  perhaps  e(|Ual  to  two  per  cent  of  tuis.  —  [Amer. 
.  »c.,  XXV.  215.)  [1018 

BNOINEBBINO. 

Tbe  povrer  of  a  ateamship.  —  The   Oregon,    of 
I  Guiou  line,  is  to  be  the  most  powerful  and  the 
stost  of  the  transatlantic  passenger-steamers.     Her 
splacement  is  about  ll,i>Xi  Ions.    Her  engines  have 
I  cylinders,  and  arc  of  13,0(.KVhorse  power.     The 
oilers  contain  74  furnaces,  consume  about  300  tons 
bf  coal  per  day,  evaporate  2,700  tons  of  water,  requin3 
J,0(X)  tons  of  air  to  support  tlie  combustion,  or  a 
j^olume  of   nearly    17.')  0<KJ,0<XI   cubic    feet,    ami    the 
DWer  developed  is  sufficient  to  raise  about  200,(XK) 
[>ns  one  fcmt  high  per  minute.     The  ship  will  make 
~i  nautical  miles  (knots)  per  hour,  against  an   esti- 
d  resistance  of  lH  tons,  or  twenty  times  the  re- 
Bce  overcome  by  the  most  powerful  locomotive. 
Atlantic  will  be  cro.ssed  in  six  days  In  good 
reatlier. —  [Loml.  enuineir,  April.)     B.  u.  T.    [1019 
The  ezhaaat-steam  injector.  —  Mr.  L.  J.  Groves 
ead  a  pa|>er  before  the  Inslilutiim  of  engineers  and 
'jipbuilders   In  Scotland,  March   20,  describing  the 
lhaU8l-«leam  injector.     It  resembles  the  feetl-water 
pjeclor  of  Henri   Giffard    both  in  piinciple  and  in 
general   construction.      It   forces   the  feed-water 
,o  the  boiler  by  the  action  of  tlie  exhaust-steam  at 
Bearly  atmospheric  pressure,  at  tbe  same  lime  heat- 
ing   coniiderably    the   water    passing    through    the 
instrument.     It  differs  froiu  the  usual  forms  of  Gif- 
krd  injector  in  having  the  'mixing'  or  'combining' 
Dzzle  split  in  sucli  n  ni.tnner  that  it  lies  open  wben 
ie  apparatu<i  ii  not  working,  but  closes  up  to  form 
lie  ^laIlda^d   form   of   nozzle  when  tbe  instrument 
tarts   into   operation.      Tlie   sleara-nozzle   U  much 
arger  than  that  of  the  common  instrMnient,  and  has 
central  spimlli*,  of  cone  shape,  to  direct  and  con- 
enlrate  the  jet.     The  instrument  starts  nutomati- 
llly  when   the  engine  starts.     It  draws  coM  water, 
forces  it  into  a  bijjh-pressure  b'lller  at  a  tenipera- 
ire  of   I1K>°   F.   (88°  C).     On   a  locomolive  it   has 
arced  feed-water  into  the  boiler  at  a  temi>erature  of 
77°  F.  (|:W°  0),  against  a  steam  pressure  of  t«n 
tmospheres.  —  ( 7Va>iA    fn«{,    eny.   thipb.    ticotlnnd, 
"April.)     a,  u.  T.  [1020 


CHBMISTBT. 

{Orffniiic.) 

Action  of  hydrochloric  acid  on  caffeine. — 
When  caffeine  Is  healed  with  fuming  hydrochloric 
acid  to  2^ii)°  in  a  closed  tube,  £.  Schmidt  finds  that 
it  is  completely  decomposed:  — 

C,H,^,0, +  6H,0- 
»00,  -UNHjCH,  +  NH,  +  CH,0,  +  C,H,NO,. 
Caffeine  prepared  from  tlieobromine  proved  to  tie 
identical  in  its  chemical  and  physical  properties  with 
the  natural  base.  The  decomposltbm  of  theobro- 
mine, when  heated  with  hydrochloric  acid,  is  shown 
by  Schmidt  and  Pressler  to  lie  represented  by  tlie 
equation,  — 

CtH.N.O, +  <IH,0  = 
iCO,  *  NH,CH,  +  2NHj  +  CjHjNO,  +  CFI.O,. 

By  oxidation  with  nitric  acid,  theobromine  gave 
methylparabanic  acid  and  methylamine,  and  caffeine 
gave  dimethylparabunic  acid  and  methylamine.  In 
tlie  prejiaration  of  theobromine  from  cacao,  Schmidt 
found  in  the  mother-liouors  needle-shaped  crjstals 
which  proved  to  be  caneiue.  The  action  of  hydro- 
chloric acid  upon  xanthine  is  shown  by  the  equa- 
tion, — 

C„H.N.O,  +  8H,0  =  JCO,  ■>■  3Kn,  +  O.H.SO,  +  CHjO,. 
—  (Ann.  cAeiii.,  ccxvii.  270.)    c.  f.  m.  [1021 

Relative  reactive  po^^er  of  the  halogena  in 
mixed  haloid  ethera.  —  L.  llenry  observed  that  in 
chlorbromethylcn  (CUjClCH,Br|  the  bromine  atom 
was  removed  by  ixitassic  hydrate,  sodic  ethylate, 
potassic  phenolate,  potassic  acetate,  and  potassic 
Bulphocyanate.  Argentic  nitrate  substituted  the 
group  NO.i  for  the  bromine  atom,  and  a  bromuitrate 

of  silver  (Ag^i^Q  )  was  precipitated  in  quantity 

corresponding  to  the  amount  of  argentic  nitrate 
taken.    The  author  regards  this  fact  as  evidence  of 

Ag  -  NO, 
the  fonnula  I  for  the  nitrate.    When  tlie 

Ag-NO, 
latter  reaction  was  tried  on  cliloriodethylen,  iod- 
nitrate  of  silver  was  precipitated.  By  the  action  of 
nitric  acid,  the  iodine  atom  was  replaced  by  tbe  group 
NO).  In  bromlodelhylen,  the  iodine  atom  seemed 
to  be  much  less  reactive  than  iu  the  presence  of 
clilorine;  and,  in  general,  the  difference  in  reactive 
power  between  chlorine  and  bromine  was  much 
greater  than  between  bi-omiiie  and  iodine.  —  {Coin/itet 
rendu*,  xcvi.  1002,  lUll.)     c.  F.  M.  [1022 

MBTALLUBOY. 

A  new  refining  procesa.  —  At  a  recent  meeting 
of  the  Soclt'le  de  T'industrie  mintfrale,  M.  Thiollier 
communicated  the  details  of  a  method  of  refining 
pig,  and  finished  iron  and  steel,  by  the  action  of  damp 
hydrogen.  To  a.ssure  himself  that  the  well-known 
hiborator)-  experiment  may  be  carried  out  on  a  larcc 
scale,  he  h.is  erected  experimental  works  near  I'liris, 
having  four  furnaces  with  ciist-iron  retorts  capable  of 
treating  about  one  ton  at  a  time.  The  retorts  are 
coaled  insble  and  out  with  a  vitrifiable  subitance  to 
prevent  oxidation,  and  loss  of  gas  through  the  pores 
of  the  metal.  Hydrogen  is  Introduced  through  small 
metal  tubes;  and.  in  order  to  prevent  all  danger  of 
explo-don.  the  air  in  the  retort  is  displaced  by  carbonic- 
acid  gas  before  tbe  hyilrogon  is  allowed  to  enter. 
After  being  .tnnealed  for  a  few  hours  in  an  atmosphere 
of  hydrogen  at  a  dark-red  to  cherry-red  heat,  malle- 
able cast  iron  acquires  all  the  properties  of  steel. 
Coarse  steels  may  be  changed  into  fine  tool  steel.  On 
wrougiit  iron  the  action  is  slower.    Tbe  cost  is  esti- 
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mAteil  Ht  two  fmnes  pvr  100  kilos  of  poor-iiiiall(y 
Iroti,  —  {Iron,  April  6;  Eiig.  min.  Joiirn.,  Miirrh 
31.)     R.  H.  K.  [1023 

The  worklni;  of  blaat-furnacea.  —  At  n  mat- 
ing of  the  Society  of  meclianlcal  eiigiticei's,  .Inn.  a.">, 
Mr.  diaries  rochrniie  read  an  einbonite  puper  on  tlie 
worklnp  of  bla^t-fllmllc^•s  with  s]>ecinl  reference  t<> 
the  coiiilition.t  under  which  the  analysis  of  the  escap- 
ing ga'es  U  of  »-nliie.  Tlieoliject  of  the  author  is  to 
establish  the  fact  that  all  economy  in  fuel,  consumed 
to  make  a  ton  of  pig  iron  with  any  parlictilar  class 
or  size  of  furnace,  is  governed  by  three  ooiidltlons  : 
1.  Temperature  of  air  introiluced  ;  2.  Temperature 
of  escaping  Kases;  X  The  quantity  of  carbon  which 
c»ti  be  maintained  in  the  condition  of  carbonic-acid 
gas  after  It  has  once  l)een  transformed  to  this  degree 
of  oxidation  from  the  carbonic  oxide  produced  in  the 
hearth.  The  paper  contains  tables  calculated  for 
conditions  varying  from  good  to  bad.  Several  illus- 
trations of  furnace-working  are  given,  of  which  the 
No.  3  Ormsby  furnace  is  one.  The  ratio  of  car- 
boulc  acid  to  carbonic  oxide  was  424.  The  tern- 
perature  of  the  blast  was  700°  C. ;  of  the  escaping 
g.ises,  ;140°  C.  Carbon  as  coke,  per  ton  of  pig,  was 
21. OH  cwt. ;  carbon  in  limestone  flux,  per  t<.>n  of  pig, 
was  I..V)  cwt.  Uy  the  tables  it  is  shown,  that,  without 
the  weight  of  carbon  as  a  factor,  there  are  six  con- 
ditions of  furnace- working  indicated  by  the  analysis  of 
tlie  ga«es  :  but,  taking  the  carbim  also  into  account, 
It  is  shown  that  the  ideal  furnace  should  have  used 
but  Id  cwt.  of  carlion  per  ton  of  pig  :  hence  '>.\H*  cwt. 
of  carbon  have  been  reduced  from  carbonic  acid  to 
carbonic  oxide.  —{Iron,  Feb.  2.)     K.  ii.  li.         [1024 

The  Carves  coking  system.  —  The  ovens  are 
long,  high,  narrow  cliambers  of  brick-work  built  side 
by  side.  The  partition-walls  contain  horizontal  flues 
as  well  as  the  floor  of  the  ovens.  No  air  is  allowe<l 
to  enter;  and  the  only  opening  left  during  the  lieating 
is  the  pipe  which  rarrics  the  volatile  prCMluct,"  Ihnjugh 
condensation  and  absorption  apparatus  in  order  to 
save  the  tar  and  ammonia-water.  The  gas  is  con- 
ducted by  the  floor-flues  to  the  small  fire-grate  at  one 
end  of  the  oven,  and  there  burm-d;  the  products  of 
combustion  pass  through  the  wall-flues,  on  their  way 
to  the  stack;  and,  by  this  means,  much  heat  is  saved. 
There  Is  no  tiurningand  consequent  loss  of  the  coal  it- 
self, as  Is  the  case  in  the  beehive  ovens;  also  tlie  val- 
uable by-products  are  saved.  Tests  show  that  the 
hanlness  of  the  coke  increases  as  the  width  of  the 
oven  decre.i.<ies.  The  cause  of  this  is  probably  due  to 
the  quick  and  intense  heating.  The  flxcd  carbon 
obtained  in  this  way  Is  al)OUt  76  per  cent,  while  other 
methods  give  only  58  to  ft'i  |ier  cent.  A  battery  of 
one  hundred  ovens  will  funush  steam  for  about  400 
horse-power  over  and  above  the  making  of  the  coke 
and  the  rendering  of  the  pro<lucta.  —  {Coal,  March 
2&)     B.  u.  R.  [1025 

ArtificiaJ  fuel.  —  The  process  of  Mr.  E.  F.  Lolseau 
for  makins  artificial  fuel  from  coal-dust  is  In  success- 
ful oiM'ration  In  rhiladelpbia,  where  from  W»  to  .300 
tons,  according  to  size  of  the  lumps,  are  ma<le  daily. 

The  process  of  manufacture  may  be  briefly  outlined 
as  follows:  — 

The  coal-dust  is  fed  into  hoppers,  together  with 
about  eight  percent  of  bituminous  slack,  from  which 
It  passes  through  a  series  of  four  cylindrical  revolv- 
ing drums,  in  which  it  is  thoroughly  dried.  From 
these  it  is  carried  to  a  receptacle  situated  near  the 
press.  The  dust,  still  at  a  temperature  of  about  140° 
F.,  Is  then  thrown  into  the  nUxing  apparatus,  in 
which  it  is  thoroughly  stirred  by  revolving  shafts 
with  blades,  while  the  proper  quantity  of  pitch  and 


coal-tar  is  added  from  a  reser>'oir  in  which  II  Is  malii- 
taintHl  at  a  temp<>raturo  of  lj«1°  by  steam-heat.  Tlie 
pitch  is  mixed  willi  a  certain  quantity  of  coal-tnr 
to  give  It  the  proper  toughness.  When  thoronKlily 
mixed  with  the  melted  pilch,  the  mass  is  plastic,  and 
can  ri'iidily  be  nvntlded  Into  any  dei>lred  shafx*.  It  Id 
then  carried  to  the  press,  where  It  is  delivered  lK?twoen 
rolls  having  moulds  upon  their  surfaces,  from  which 
the  ec'.:-sliaped  lumps  are  discharged.  When  dis- 
charged from  the  press,  the  lumps  are  quite  hot.  and 
have  to  be  cwileil  by  jets  of  water. 

As  tliiis  prepared,  the  fuel  Is  compact  and  very  hard. 
Formerly  clay  was  used  as  a  cementing  material,  but 
now  no  incombustible  or  ash-pro<liicing  nmterial  Is 
rciiuircd.  The  fuel  is  saiil  to  hf.  even  superior  to  the 
natural  coal;  and  this  opinion  is  bonie  ont  by  an 
analysis  which  gave  the  following  results:  — 

CiMntnnlAntbraeIC*.     l>olM«u  fuel* 

Carbon 73.40  B2.01 

IlydroKcn  SOS  2.M 

Moiilnrc  .     .  0.44  3.41 

.\»h  17.M  10.4T 
NUroEvn  luid  oxygon  by  durt>r- 

mcr S.U  3.&6 

TheorctlcAl     cAtorillc     power, 

Ilrilloli  ihcrmnl  iinlK      .    .  I2,33».II0  13.SU.M 

BqulVRlcQt  to  the  vvnporvUon, 
frum  MOd  •(  312",  of  ItM, 
water l'i.78  lb>.  14.23  IIm. 

[loae 

AQBIOULTUBE. 

Z>arth-^7orm8  and  fertility.  —  According  to  tTen- 
sen,  earth-worms  increase  the  fertility  of  the  toil  by 
forming  burrows  through  which  the  roots  of  pLtnts 
can  descend  into  the  sul>soil.  This  applies  chic~ 
Lumbrlcus  terrestris,  while  L.  communis  is 
chiefly  or  entirely  to  the  surfai-e-soii.  The  taj) 
of  many  plants,  he  thinks,  may  be  able  to  forced 
own  way  through  the  hard  subsoil  ;  but  the  vaa 
slemler  side-roots  descend  chiefly  through  woriu-h 
rows,  or  other  channels,  such  as  those  left  by 
decayed  roots.  By  excavating  In  frozen  ground,  1 
was  able  to  trace  roots  downwanl  throuich  worni-ba 
rows,  and  to  observe  that  the  iayer  of  excromen 
with  which  the  latter  were  lined  was  covered  with  I 
delicate  network  of  root-hairs  proceeding  from 

root  In  the  interior.     An  important  function  of  the 

roots  Hcnscn  believes  to  l)e.  to  supply  the  plant  with 
water  from  the  moist  subsoil;  and  this  Is  partictilarl; 
iuiporlant  Iti  the  ca.se  of  qiilck-growlng  annuals, 
the  cereals,  which  must  develop  their  root-syste 
rapidly,  and  frequently  have  to  withstand  prolong 
dry  weather.  It  is  plain  that  no  new  mater 
can  be  added  to  the  soil  by  earth-worms  ;  but  I 
effect  the  flxation  of  vegetable  matters  In  the 
by  drawing  Into  their  burrows  leaves,  and  otti 
loose  fraKnicnts  of  vegetation:  they  hasten  tin 
decomposition,  and  distribute  them  through  the 
various  layers  of  the  soil.  —  {Landa.jaJitb.,  xi.  (Vll.) 
H.  P.  A.  I1027 

OBOLOQT. 

Lithslogy. 

The  Ardennes  phyllites.  —  Extende<l  chemte 
and  microscopic  examinations  of  the  Ardennes  ph| 
litcs  by  RenanI  show  that  they  are  comjiosed  of  sell 
cite,  chioritold,  and  eillier  quartz  or  calcedoiiy,  witf 
variable  quantities  of  nu-ignelile,  hematite,  pyrili 
pyrrhotite,  ottrelite,  sillimanlte,  rutilc,  tourmalll 
zircon,  garnet,  and  carbonaceous  material.  Apatf 
was  observed  in  one  specimen.  —  {Hull,  mvuu  r<| 
Helg,,  i.)    M.  E.  w.  [] 


iTMsai 


SCIENCE. 


521 


mil 


Arcbeologlcal  Uthology.  —  JaiinetlAZ  ami  ili- 
^bel  from  chemical  anil  microscopic  examination  of 
ro  frogmenLa  of  iinngeg  obuinud  in  Oaxoca,  con- 
ude  tiial  ihi:  rock  Is  serpentine.  Like  examination 
t  a  pierced  cyllntlrical  biUon  from  Tetibuacan  caused 
to  be  regarded  as  a  microcry.»talline  alblte.  Tlie 
Ocks  were  respectively  colored  greennh  gray,  deep 
Teen,  and  milk-wliite  with  a  Krecnish  tinge.  —  {Jiull. 
PC.  min.  J^rance,  April,  KS*).)     m.  e.  w.  [1029 

Metcoritat. 
FnaioD  stroctures  In  meteorites.  —  The  review- 
er liaving  ex|)resso<l  hiniself  tavorably  (24)  rcgard- 
'ag  au  abstract  of   Wicclimann's  paper,  It  becomes 
|eccss»ry,  on  examination   <>f  the  completed  form 
St  published,  to  withdraw  his  commendation.     The 
»per  Is  a  rambling,  nearly  worthless  essay.    So  far 
I  we  can  judge,  the  conclusions  appear  to  be  in  the 
Dain  correct;  but  they  are  mere  guesses. so  far  as  this 
•per  giieg.     The   plates   are  coarse  and  unnatural. 
the   oidy  real  evidence  the  article  contains  (which 
can  be  found  on  almost  every  page)  shows  the  author 
to  be  destitute  of  the  elements  of  the  knowledge 
necessary  for  the  work  he  has  undertaken. —  jj'lnn. 
JV.  >'.  acad.  xc,  ii.  28J).)     M.  E.  w.  [1030 

MINERALOGY. 

FaohnoUte  and  tbomsenolite  — Since  the  unaly- 
»  of  J.  Brandl  have  shown  these  very  similar 
Jnerals  to  have  the  compositions  |A1  Fj,  f^a  F,, 

laF)  and  (Al  F„  Ca  F„  Na  F,  H<0)  respectively, 
*»  t'loizeaux  ha.i  subjected  the  same  to  renewed 
piical  and  crystailogriiphic  examinalinn.  The  cry»- 
Js  of  pachnolite  are  always  very  small,  and  associated 
mitnately  with  the  thomsenolile.  When  heated  in 
lie  closed  tube,  they  decrepitate  violently,  giving  no 

Iraier,  They  are  referred  to  the  monoclinic  system, 
1th  axial  relation  e  -.b-.a  —  l.ai'(«l"tl :  1  : 0.SoWHS  0  = 
y  41'.  The  tbomsenolite  is  distinguished  by  its 
Brfect  b.isal  cleavage.  When  heated  in  the  closed 
Ibe  it  decrepitates  violently,  giving  off  acid  water. 
'lie  crystals  are  monoclinic,  with  the  laces  of  the 
emi-octahedron  and  prism  striated  parallel  to  their 

titerieclion  with  the  b.ise,  and  having  the  axial  re- 
lation c  :  6  :  a  =  l.aS83  :  1 :  0.098741  ^  =  80°  12'. 
These  two  minerals,  which  have  been  much  con- 

Dundcd  and  united,  are  thus  shown  to  be  distinct, 
Dt  alone  in  chemical,  but  also  in  physical  anil 
ystiillographic  properties.  — {lliiU,  hoc.  i/iin.,  v.  317.) 

^I.  P.  [1031 

PHYSICAL.  OEOOBAPHY. 

Ripple-marko.  —  The  cause  of  the  production  of 
rlpplc-uiarks  in  marine  sands,  lately  Investigated  by 
A.  R.  Ilunt  {Froe.  roy.  hoc,  xxxiv.  1882,  1),  has  been 
further  studieit  by  C.  de  Candolle.  He  shows  that 
they  are  caused  by  a  horizontal  oscillating  or  inter- 
mittent motion  of  the  bottom-water,  generally  arising 
m  the  effect  of  wind  on  Ihi!  surface,  and  makes  it 
oliable  that  they  are  produced  at  very  considerable 
ptlis,  and  in  directions  independent  of  thf  surface- 
inds  blowing.  Such  ripples  are  always  formed  on 
the  surface  of  a  viscous  mass  when  a  liquid  moves 
back  and  forth,  or  intermittently  forward,  over  it. 
Attention  is  calle<l  to  the  possibility  that  rippled 
Cirrus  clouds  may  have  a  similar  origin,  and  to  the 
rejteinblance  between  some  artilicial  ripples  and  cer- 
tain organic  forms.  Several  well  executed  plates 
""lUstrate  the  paper.  — (Arch.  «c.  phya.  nal.,  \x.  183.3, 
1.)    w.  M.  D.  [1032 

Patagonia. — C.  Martin  calls  attention  to  the 
tntst,  dependent  on  the  winds  and  couse'iueut 
u,   between   the  country  east  and   west    of    the 


southern  Andes.  North  of  lat.  40°  S.,  where  even 
the  passes  approach  the  height  of  Mont  Blanc,  this 
contrast  is  strongly  marked;  but  farther  south  the 
Cordillera  is  broken,  and  gives  more  open  passage  to 
the  moist  winds.  At  its  eastern  foot  the  numerous 
and  large  lakes  are  all  fresh,  having  overflow  iluring 
at  least  part  of  the  year.  Farther  eastward  the 
country  becomes  dry  .vid  barren,  though  nowhere 
being  a  desert  of  drifting  sand.  Its  small  lakes  .tre 
saline.  The  Patagonian  Andes,  therefore,  do  not 
constitute  a  continuous  range,  but  consist  of  a  series 
of  moderately  high  volcanoes  on  the  ragged  western 
border  of  the  tableland,  deeply  cut  by  fiords  and 
by  rivers,  that  in  some  cases  rise  at  a  considerable 
di^itance  from  the  Pacific  coast,  as  found  by  the  ex- 
plorers. Cox,  Fonck,  and  Musters.  Forests  extend 
as  far  north  as  laL  35°  S.,  but  there  they  are  found 
only  on  the  mountain  spurs.  South  of  lat.  37°  the 
lowlands  also  are  forest  covered,  except  where  occa- 
sionally cleared  by  the  Indians,  who  have,  till  lately, 
occupied  this  district  to  the  exclusion  of  Spaniards 
and  ( 'hilians,  and  again  between  Valdivla  and  Osomo 
(lat.  40°  to  42°  S. ),  where  opened  by  German  colo- 
nists. The  mainland  and  archipelago  of  the  fiord 
region,  where  the  Chilian  hydrographer.  Simpson,  has 
counted  over  one  thousand  Islands,  are  well  wooded, 
the  trees  extending  above  the  foot  of  the  glaciers,  up 
toward  the  snow-line.  A  brief  description  is  given 
of  the  more  important  forest-trees.  A  peculiar  build- 
ing of  lakebarners  is  described  (whether  on  sufficient 
observation  or  not  does  not  appear)  at  several  points 
In  the  southern  fiords;  for  example.  In  the  bay  into 
which  the  glacier  from  the  Hank  of  San  Valentino 
(.3,870  met.)  gives  off  its  bergs,  which,  on  melting,  form 
a  bar  like  a  moraine,  and  in  time  enclose  a  i>arl  of 
the  bay,  which  then  becomes  fresh  by  outward  drain- 
age. One  such  lake  has  already  been  formed  here, 
and  another  ia  fonning.  —  (Afitt/i.  ercU:.  Halle,  1882, 
88.)    w.  H.  D.  [1033 

QBOOBAPHT. 

(A'urw/w.) 

Bnrfaoe  and  structure  of  'Wurtemberg.  —  Be- 
ginning with  a  quotation  from  Murchiaon,  —  "  No 
really  good  topography  can  be  made  by  any  surveyor 
who  neglects  geological  data." — E.  Hammer  de- 
scribes the  close  relation  between  the  geological 
structure  of  Wurtemberg  and  the  form  of  its  eroded 
surface.  Valleys  cut  in  the  bunUandatein  have  even- 
ly rounded  side-slopes;  in  the  muachtlkalk  the  slope 
begins  abruptly  at  the  line  of  a  hard  np|>er  stratum, 
and  sinks  directly  to  the  b.ise;  In  the  keuper  the 
slope  is  broken  by  steps  or  terraces  of  harder  and 
softer  layers.  Most  of  the  larger  streams  follow  the 
muncheUcalk,  and  their  upper  courses  meander  so 
Irregularly  that  the  most  ordinary  topographic  map 
reveals  lis  presence.  The  forms  of  the  successive 
lias.  Jura,  und  tertiary  deposits  are  given  in  detail.  In 
upper  Swttbia,  glacial  deposits  present  their  peculiar 
landscape  of  aystemless  bills  and  hollows,  with  drain- 
age so  imjierfectly  established  that  ])eat-swamp»  oc- 
cupy a  considerable  part  of  the  surface.  The  lack  of 
lllastralions  decre.ises  the  value  of  this  paper;  but 
its  method  is  excellent,  and  should  find  many  fol- 
lowers. —  (h'eltUr's  leitachr.  miss,  yeogr.,  ill.  03,  148.) 
\y.  M.  D.  |1034 

Area  of  Italy.  —  The  official  estimates  of  the 
area  of  Italy  give  n  surface  of  2!W,32.'{  O  kll.,  accord- 
ing to  figures  established  in  ISiU  ;  but  in  the  past 
year  several  statislic.il  almanacs  have  changed  this 
to  288,540  D  kil.,  according  to  the  results  of  Gen. 
Strelbitsky  ( .s'u/>«rj!cie  ife  r Europe,  1882).  Prof.  O, 
Marinelli  of  the  university  of  Padua  does  not  ap- 
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prove  of  this  change,  as  he  reg«rd8  the  carlopraphic 
material  on  which  the  new  estimate  was  made  as  of 
les-s  than  mediocre  value.  —  {Bull.  toe.  {ifogr.  Hal., 
vii.  1883,  241.  Further  discussion  of  the  question 
Is  given  in  Alii  Mil.  renuto,  ix.  1883,  17U,  29n.) 
w.  M.  D.  11035 

Enphrates  valley.  —  A  corrected  sketch-map  of 
M.  V.  Thielraann's  route  from  Kerbela,  near  the  Eu- 

Shrates,  westward  acrns?  the  desert  valley  to  Palmyra, 
r  prepared  by  R.  Klepert.  It  shows  the  great  bar- 
renness of  the  adjacent  flat  country,  slightly  Indented 
by  dry  stream-courses  extending  north-ca»ierly  to  the 
river.  Some  of  these  are  two  hundred  feet  below 
the  general  surface,  and  sometimes  contain  pools 
and  springs.  —  (ZcfMc/ir.  /.  erJifc.  lierlin,  xvU.  4^.) 
w.  M.  I).  [1036 

Improvements  in  Persia.  —  Dr.  J.  E.  Polak  con- 
cludes his  acci.uut  of  an  exjiedilion  to  the  Kuragan 
and  Elvend  regions  in  1S8L'  by  notitiK  <he  changes  in 
Uic  country  since  his  earlier  visit  in  IStX.I.  In  addition 
to  the  overland  telegraph-line  that  connects  India 
with  Europe,  there  are  several  shorter  lines  across 
the  country.  The  service  is  regular,  and  despatches 
can  be  sent  in  English  and  French  as  well  as  Persian. 
Many  new  roads  have  been  constructed,  and,  although 
not  to  be  compared  with  the  :«moolh  highways  of 
Europe,  they  serve  well  for  caravan  traflic  ;  but  roads 
arc  still  lacking  in  many  districts.  A  responsible 
postal-service  is  established,  both  for  the  interior  and 
for  for«ign  correspondence;  and  a  uniform  currency 
In  g(dd  and  silver  is  introduced.  With  the  Improved 
means  of  comniuniralion,  letters  of  credit  can  now 
take  the  place  of  a  heavy  supply  of  metallic  money, 
that  travellers  formerly  found  necessary.  Railroads 
are  projected  from  the  Caspian  southward  :  they  will 
have  the  advantage  of  finding  coal  and  wood  near 
their  lines,  but  also  the  difhculties  of  he<»vy  grades 
between  the  coaAt  and  the  Inlerinr  tableland,  and  a 
lack  of  good  harbors  nt  their  tennlni.  European 
methods  are  introduced  in  many  civil  and  ndlilary 
arts,  and  a  general  tolerance  of  most  sects  and  nation- 
alities. Whether  this  improvement  will  conliuue  or 
not  is  doubtful,  as  the  present  Shah  is  over  fifty 
years  old,  and  none  of  his  sous  give  assurance  of 
carrying  on  his  reforms.  —  [Mllth.  ijeogr.  yet.  Wlen, 
xxvi.  1S83,  106.)    w.  M.  D.  [1037 

IPactJk  Ocran.) 
Polynesia. —  An  entertaining  sketch  of  a  three- 
years'  voyage  to  many  of  the  iiiland-groups  in  the 
western  Pacific  Is  given  by  Dr.  O.  Finsch,  who  has 
lately  returned  to  Europe  wilh  largo  collections. 
His  studies  were  chiefly  ethnological.  Opi>ortunlty 
for  such  investigation  is  rapidly  disappearing;  for 
the  local  peculiarities  of  the  natives  on  the  various 
i.'.lftnd-grou|ii  are  fast  fading  away  under  the  influ- 
ence of  traders  and  missionaries.  Among  the  natives 
of  the  Marshall  group,  the  making  of  large  canoes 
from  the  trunks  of  brcadfrult-trees  Is  already  a.  lont 
art.  On  one  of  the  Caroline  Isl.inds,  only  about  three 
hundred  natives  remain;  and  iheir  earlier  customs 
have  largely  disapjiearcd  with  tlieir  conversion  to 
christiaulty.  In  the  Melanesian  Islands  there  has 
been  less  change.  The  natives  go  naked,  and  retain 
their  c.innibal  fasliions;  and,  by  the  absence  of  cer- 
tain peculiarities  not  at  all  flattering  to  our  civiliza- 
tion, the  lack  of  European  influence  is  further  proved. 
Ilerr  Finsch  found  the  atolls  monotonous.  "They 
are  like  American  hotels:  in  knowing  one,  you  know 
them  all."  The  liigher  Islands  have  mucli  more  in- 
terest. The  Irregularity  of  rommuiiicalicn  between 
the  different  islands  makes  travel  very  difficult.    One 


must  wait  for  accidentil  opportunities.'  With  a  llt|l 
schooner  of  twenty  tons,  and  a  native  crew  of  six  ' 
seven  men,  much  more  could  be  done.  —  (  Ver/i.  rrd 
Berl.,  1882,  6.%%)    w.  M.  D.  [1038 

Philippine  Islands.  —  Dr.  S.  Kneeland  regard 
tills  group,  with  many  others  soutli-ea'it  of  Asia,  as  ll) 
remains  of  a  sunken  continent,  finding  evidence  f" 
this  view  in  their  broken  outline,  in  the  dislributirj 
of  races  and  their  monuments,  and  in  the  numerofl 
volcanoes  on  the  fracture  along  the  border  of  tlic  lo' 
land  ;  but  this  latter  point  is  certainly  open  to  que 
tion,  as  is  his  opinion  concerning  the  flnlslied  co 
dition  of  Ihe  earth,  and  the  office  of  volcanoes 
safety-valves  to  eartbfjuakes.  Volcanic  and  sclfi; 
phenomena  are  very  marked  on  these  Islands.  The 
symmetrical  cone  of  Mayou  gave  forth  a  continuous 
stream  of  lava  from  lis  very  summit  for  the  last  fi^ 
monti  s  of  li<81,  and,  in  earlier  years,  has  done  gr« 
dain:ige  to  the  villages  on  its  lianks.  The  ruin> 
the  old  town  of  Daraga,  on  the  south-east,  may  stl 
be  seen  partly  covered  by  the  lava  of  1814.  Haja 
jay  or  Bunajao,  now  dormant,  formerly  containetn 
lake  that  was  destroyed  In  the  eruption  of  179^ 
'Large  stones  thrown  from  It  are  scattered  far  i 
wide  lieyond  its  lava-flows.'  From  the  lake  of  Bonl 
seventy  miles  in  circumference,  rises  the  citidei 
of  Taal,  twelve  hundred  feet  high,  with  a  ragged! 
six  miles  around,  within  which  is  a  sulphurotf^ 
giving  forth  suffocating  fumes.  The  effect  of 
quakes  is  seen  in  the  cliange  fn>m  heavy  stone  to  li|_ 
wooden  buildings  of  Spanish  construction.  The  mO 
violent  recent  shocks  at  Manila  were  In  1H6;J 
1880.  .\  meteorological  observatory  in  charge  of 
Jesuits  publishes  a  daily  weather  liulletin  ;  Janus 
and  February  have  the  coolest  weather,  with 
north  winds;  April  and  May  are  hottest;  and  Aug 
and  September  have  the  heaviest  rains.  Having 
extent  from  north  to  soutli  over  several  degrees 
latitude,  and  a  strongly  broken  surface,  the  inland 
enjoy  a  remarkable  variety  of  climate,  and  the  p!^ 
and  maize  flourish  as  well  as  the  palm  and  oranjj 
The  author's  chief  attention  was  given  to  el  ha 
graphic  questions,  and  some  of  his  results  lia 
already  appeared  In  Science.  —  (Buff.  Amer.  gro 
aoc,  1883,  no.  2.)    w.  M.  n.  \lO 

BOTANY. 

Flowers    of   Turneraoeae.  —  From    studies 
Urban,  it  appears,  that,  of  the  eighty-three  specl< 
fourteen  are  certainly  homogone,  aiul  five  proba4 
so,  wliile  forty-eight  are  dimorphic,  and  eight  proll 
biy  so.    Six  species  are  incompletely  dimorphic; 
has  six  varieties  homogone  and  six  heterognne, 
one  is  unknown,  with  respect  lo  the  lengtli  of 
essential  organs.     Mathurina  |)enduliflora,  Piriquaj 
capensis,  nernerlana  madagascariensis  and  inlor 
wiiicli  depart  most  from  the  otlier  Turneraoeae, 
are  remarkable  fortheirgeograpbical  distribution,  I 
liomogone.    Aside  from  these,  the  homogone  spec 
are  represented  in   all  genera,  and   in    most   of 
smaller  groups  of  naturally  related  species,  and  tl 
are  distributed  as  widely  as  the  order. 

When  a  single  individual  of  a  species,  found  hoino^ 
gone   in   many  specimens  from   different    localit 
shows  an  inclination   to  heterocony,  tills    niaiiif^ 
itself  in  the  increased  length  of  the  stvle,  while 
stamens   retain  their  usual   length,    llie    northe 
most  variety  of  Turnera  ulmifolia  Is  represented 
by  the  long  .styled  form.     Certain  species   are  cl 
actcrized  as  incompletely  dimorphic.    The  long.jttyl 
form  is  as  it  should   be,  while   in   the    •' 
flowers  the  branches  of  the  stigma  nem 
reach   the  anthers.     In   these  sclf-fertili... 
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icur  if  insect  visits  fail.    Tbcse  are  found  only  in 
ups  where  speolflc  distlnclioiis  are  not  well  niarketl. 
In  completely  lieterogone  species,  the  differentia- 
ion  extends  only  to  the  reUtive  iens^th  of  stamens 
id  pijstil.  or  it  may  include  the  direction  of  the  short 
styles,  which  diverge  so  much  m  to  bring  the  stigmas 
in  contact  with  the  perianth,  or  even  the  length  of 
'"  e  stif^iatic  rays  and  the  form  and  pubescence  of  the 
vie.    The  colors  of  the  flower>  do  not  stand  in  any 
lation  with  the  nionomorphi«m  or  dimorphism.     Di- 
lorphic  species  have  more  conspicuous  Mowers  than 
elr  nearest    homogone    reiiilives,    thii    depending 
theron  the  size  of  the  individual  flowers  or  on  their 
ouping  in  compact  clusters.     The  duration  of  the 
veral  sjiecies  shows  a  rt^markable  connection  with 
e  presence  or  absence  of  heterogony.     The  large- 
owered,  dimorphic  species    are    i)erennials,   while 
most  of  the  small-llowered,  honiogone   spt-cles   are 
annuals.  —  ( Beric/de  Ueutuch.  bol.  ijesellacli.,  I8s:i.  heft 
2.)     w.  T.  [1040 

Floral  evolution  In  monkshood.  —  Gratit 
Allen  gives  a  popular  account  of  the  flower  of  Aconl- 
tum.  contrasting  It  with  a  buttercup,  and  showing 
"low  symmetry  and  retrularity  have  been  lost,  and  Its 
line  color  acquire<l,  tliiougli  the  advantage  derived 
rora  the  visits  of  bees  favore<l  by  the.se  changes. 
The  bilateral  structure,  and  the  suppre.'sion  of  the 
lower  three  petals,  are  connected  with  the  lateral 
position  of  the  flowers  on  the  axis  of  Inflorescence; 
while  the  reduction  in  the  number  of  carpels,  and  the 
crease  in  the  ovules,  secure  the  production  of  as 
uch  seed  from  a  single  visit  of  a  bee  as  the  butter- 
p  secures  from  numerous  visits  of  the  mixed  group 
Insects  to  which  It  is  open.  The  differences  in 
e  relative  position  of  the  essential  organs  during 
thesis  would  also  have  proved  very  interesting  in 
is  connection. — {ICnowkdije :  Pop.  gc.  mimlhly, 
ay.)     w.  T.  [1041 

The  relation  of  the  tension  of  the  bark  to 
the  formation  of  annual  rings  in  wood.  —  It  is 
ted  in  several  text-books,  that,  owing  to  the  slighter 
ressure  exerted  by  the  bark  In  the  spring,   wider 
wood-cells  are  pro<luced  than  at  a  later  period,  when 
the   pressure   is  considerably  augmented.      Experi- 
ents  by  De  Vrles  certainly  can  be  interpreted  in 
is  way.     Krabbe  has  recently  investigated  tlie  sub- 
ct  in  a  somewhat  different  manner,  and  has  arrived 
a  different  conclusion.     It  cannot  Im"  said  th.it  the 
Ctubject  has  yet  been  settled.     It  offers  a  promising 
field  for  further  work. 
Krabbe's  method  Is  the  following:  strips  of  bark, 
ot  as  yet  covered  with  cork,  are  carefully  cut  from 
le  stem,  and  the  amount  of  force  required  to  restore 
era  to  their  original  breadth  delennined  ex.ictiy  by 
eans  of  weights.     It  is  well  known  that  such  strips 
if  bark  shrink  at  once,  and  that  a  c<msiderable  force 
needed  to  bring  them  back  to  their  former  siie. 
le  tangential  tension  of  the  bark  increases  with  the 
Ih  of  the  stem  up  to  the  time  when  the  corky 
yer  is  formed,  unless  some  injury  influences  the 
>henomenon.     But  If  we  look  at  the  radial  pressure 
reckonetl  as  the  quotient  of  the  tangential  tension 
'Ivided  by  the  radius),  it  Is  found  that  this  <liinin- 
hes  with  increase  of  the  stem  in  thickness.     Kur- 
;bermorc,  the  radial  pressure   in   autumn   is  about 
lat  of  spring,  never  differing  from  it  more  than  one 
am    in   the    square    millimetre;   hence    being,   as 
ralilMi  thinks,  too  slight  to  account  for  the  differ- 
ince   iH'tween   the  spring  and  autinnnal  wood.     He 
xplnins   the  Increase   of  growth,  when  pressure   Is 
moved  by  taking  off  the  bark,  by  the  pathological 
tivity  following  wounds.  —  [!iiUun(/»lj.  iikad.  iriwi. 
BerL,  Dec.  U,  1682.)    o.  L.  o.  [1042 
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Jurassic  of  Oalicia.  —  In  volume  v.  of  the  me- 
moirs of  the  academy  of  sciences  of  Cracovia,  Dr. 
Alth,  under  the  title  of  the  '  Limestone  of  Nizniow, 
and  its  foHsils.'  describes  tlie  recently  discovered  and 
very  imi>ort4int  b(.'d.s  of  that  locality.  From  the  char- 
acter of  the  fossils  he  refers  them  to  the  upper  white 
Jurassic,  answering  to  the  united  strata  of  the  Kim- 
merldge  and  Portland.  This  work  is  Important  as 
showing  the  existence  of  the  Jurassic  in  eastern  Gali- 
cia,  where  it  was  formerly  unknown,  and  of  great 
paleontologicai  im|X)rlance  as  describing  170  8i>ecles 
of  fossils,  of  which  li4  are  new.  Of  these,  o  are 
annelids,  9.3  gastropods,  57  acephalans,  5  brachio- 
pods,  2  echinoderms,  9  corals,  0  rhizopods,  and  4 
plants.  Curiously,  only  one  cepbalopod  has  been 
fotuid,  the  Nautilus  Oeinitzi. — {BulL  loc.  geol, 
France,  Jan.,  18*5.)    j.  b.  m.  (1043 

The  sigUlarian  stumps  of  Nova  Scotia.  — 
One  of  the  must  interesting  results  nf  the  later  visits 
of  Sir  Charles  Lyell  to  this  country  was  his  discovery, 
in  company  with  Dr.  Dawson  of  Montreal,  of  a  num- 
ber of  animals  entombed  in  stumps  of  sigillarians  In 
the  coal-measures  of  Nova  Scotia.  Dr.  Dawson  has 
recently  renewed  his  explorations  in  the  Held  by  aid 
of  a  grant  from  the  Royal  society  of  London,  and 
his  conclusions  have  just  been  published.  L'p  to 
1876,  only  three  additional  trees,  of  those  which  be- 
came accessible  by  the  wasting  of  the  beds,  furnished 
animal  remains.  Kut  by  cutting  and  blasting,  twenty 
others  have  now  been  examined,  ten  of  tliem  proving 
productive.  Dr.  Dawson  Hnds  that  "  the  clreum- 
stancrs  of  the  growth  an<l  entombment  of  this  forest 
entirely  contradict  those  theories  as  to  Sigillaria  and 
Stigmaria  whicli  suppose  that  these  plants  grew  in 
water,  or  on  submerged  areas.  .  .  .  The  surface  on 
which  the  trees  grew  .  .  .  must  have  been  underlain 
by  several  feet  of  peaty  matter."  The  number  of 
terrestrial  batrachians  found  in  the  stumps  has  been 
doubled  by  these  investigations,  additional  species  ot 
liylonomiis  and  Hylerpeton  having  been  found,  and 
Fritschia  and  .Sparodus  added  to  the  genera,  besides 
a  new  form  called  Amblyodon,  represented  imper- 
fectly by  a  few  teeth  and  bones,  —  making,  in  all, 
seven  genera  and  twelve  species.  Of  land-snails, 
besides  Zonites  prlscus,  and  Pupa  vetusla,  found 
before,  another  species  of  Pupa,  called  P.  Bigsbii,  has 
occurred.  Of  articulates,  S.  H.  Scudder  reixjrts  two 
more  (unnamed)  species  of  Archiulus,  bringing  the 
numl)er  of  myriapods  to  six,  and  fragments  of  scor- 
pions —  not  before  recognized  —  probably  belonging 
to  two  species.  A  half  a  dozen  plates  Illustrate  the 
b.itrachian  remains.  A  note  is  added  on  the  foot- 
prints of  batrachians  observed  in  carboniferous  rocks 
of  Nova  Scotia,  whicli  are  referred  to  six  species, 
equally  divided  between  Sauropus  and  Ilylopus.  — 
(PMl.  trans,  ray.  hoc.  Land.,  1882,  621.)  [1044 

KoUoiU 

VairiationB  in  Uniouidae.  —  Rev.  W.  C.  Hey  con- 
tributes a  suggestive  pa|wron  the  variations  observed 
by  him  in  Anodonta  and  Unio  In  the  waters  of  the 
Ou.se  and  the  Foss,  and  llie  canals  eommtmlcaling 
witli  them,  within  a  very  limite<l  area.  The  point  of 
it  is,  that,  apparently,  very  slight  changes  in  the 
environment  pro<luce  ini[>ortant  changes  of  appear- 
ance in  the  mollusks  referred  to;  though  why  such 
causes  should  produce  such  effects  is  not  by  any 
means  clear,  —  {Ouart.  journ,  eoneh.,  1882.)    w.  h.  d. 
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Action  of  the  heart  during  hibernation.  —  C. 
Ashton  has  xtudiod  the  iiolioii  of  tlio  lieart  in  liiber- 
naliiig  helices.  The  observation  is  ditiicult  owing  to 
the  opacity  of  the  parts  and  the  necessity  of  guard- 
ing against  the  temperature  radiating  from  the  oh- 
server'a  body.  The  pulse  seems  to  be  Irregular,  or 
rather,  perh.-ips,  to  pass  through  active  and  ijuiesvent 
cycles.  Absolute  inactivity  of  the  heart  proliably 
does  not  occur  during  liibtjrnation.  Under  scrutiny, 
the  pulsations  varied  from  three  to  twenty-two  jier 
minute.  The  animal  is  extremely  susceptilile  to 
changes  of  temperature,  as  a  touch  of  tlie  finger 
will  often  double  the  rate  of  puliation,  which  also 
rises  with  exercise  or  motion.  —  [Quart,  joum.  conch., 
1882.)    w.  u.  D.  [1046 

Malacological  notes.  —  Dr.  W.  Kobelt  proposes 
to  issue  through  Theodor  Fischer,  in  Kassel,  an  Ico- 
nography rif  European  slicll-bearing  marine  molluslts, 
whioli  is  inucli  needed,  and  will  be  citremely  useful 
to  maUicologists.  It  is  to  contain  anatomical  as  well 
as  concliological  detnil>,  and  will  be  issued  in  parts 
containing  four  plates  each,  in  a  colored  and  an  un- 

colored  edition,  at  the  rate  of  a  volume  annually. 

Dredgings  by  Admiral  Spratt  iu  the  Black  Sea  have 
been  examined  by  Dr.  .IctTrcys,  who  finds  Uiem  to 
contain  six  species  of  ahelU,  hitherto  unrecorded,  from 
that  basin,  one  of  which  (Trophon  brevlatus)  appears 
to  be  peculiar.  He  regards  tlic  Black  Sea  zoologi- 
cally to  be  a  mere  offshoot  of  the  Mediterranean,  as 

the  latter  is  of   the  North   Atlantic. Ilergh  has 

printed  in  the  mitllieitunijen  of  the  zoological  station 
at  Najdes  a  contribution  toward  a  monograph  of  the 
nudibranchiate   genus    Marionia   of    Vaysslfere,  —  a 

?;roup  belonging  to  the  Tritoniidae,  and  of  which  a 
ew  species  are  known  in  the  Mediterranean  and  lied 
Seas.  The  paper  is  illustrated  by  a  beautiful  colored 
plate.  —  w.  n.  D.  [1047 

VERTEBRATES. 

The  heart  aa  a  suction-puinp.  —  It  has  long  l>een 
discussed  whether  the  ventricle  of  the  heart  Is  not 
only  a  force-pump  in  systole,  but  also  a  suction-pump 
in  iliastole,  actively  dilating,  and  drawing  bloo<l  into  It 
from  the  veins.  Tliat  within  the  closed  thorax  there 
is,  due  to  the  negative  pressure  prevailing  in  that  cav- 
ity, an  active  diastole  cannot  be  doubted;  but  is  there 
such  a  diastole  when  the  chest  is  opened,  or  does  then 
tlie  bloo<l  returned  to  the  heart  from  the  veins  merely 
push  apart  the  flaccid  walls  of  tlie  heart-chambers  ? 

Uoltz  and  Gaule  have,  among  others,  maintained 
the  doctrine  of  such  active  diastole.  Even  with  an 
open  thorax,  they  found  a  negative  pressure  occurred 
In  the  heart  during  some  part  of  acardiac  period  -  and, 
though  their  method  of  work  did  not  enable  them  to 
determine  at  what  moment  in  the  heart's  cycle  this 
negative  pressure  occurred,  they  as'sumed  that  it  waj 
during  the  diastole.  Moens,  however,  in  a  subse- 
quent noteworthy  paper,  brought  forward  experi- 
mental and  other  proofs  that  the  negative  pressure 
in  the  left  ventricle  occurred  at  the  end  of  the  systole, 
and  not  in  the  diastole  at  all  :  if  so,  the  heart  was 
not  a  suotioii-pump.  Jager  now  returns  to  the  ques- 
tion ;  anil  taking  as  starting-points  the  assumptions, 
that,  if  negative  ventricular  preisure  occurred  at  the 
close  of  the  systole  it  mu.st  snow  itself  In  the  aorta, 
but  If  during  diastole  in  the  auricles,  he  concludes 
that  it  Is  diastolic  ;  since  his  experiments  show  that 
at  no  time  is  there  a  negative  pressure  in  the  aorta, 
while  there  may  be  such  in  either  auricle,  .\ccord- 
ingly,  he  maintains  that  the  heart  is  a  suction-pump. 
We  may  remark,  however,  that  the  correctness  of  his 

firimary  assumption  is  by  no  means  certain  :  hence 
lis  whole  argument  falls  to  pieces.     There  is,  on  the 


contrary,  strong  reason  to  l>plleve  that  ttie  ventricular 
contraction  liwts  after  closure  of  the  semilunar 
valves,  and  that  it  is  just  at  this  very  end  of  the  sy*- 
to\e  that  the  negative  intracardiac  pressure  occur*.  — 
(P/7u;/.  a;-c/i(c,  XXX.  491.)     n.   N.  M.  [1048 

'Maatzellen'  of  connective  tiaaue — The 
granular  cells  described  in  1877  by  Khrllch,  and  since 
known  by  the  name  of  '  mastzellen,'  have  been 
studied  by  Kaudnitz.  Their  fri'i|uency  in  different 
organs  and  animals  is  very  variable.  They  are  gen- 
erally abundant  in  the  tongue,  but  are  rare  or  wanting 
in  the  liuman  tongue,  and  could  not  be  found  in  any 
part  of  the  rabbit.  They  are  wanting  in  embryos, 
and  are  few  in  young  animals.  ItauiTnitz  supposes 
that  they  are  cells  undergoing  mucous  degeneration.  — 
(.IrcA.  mikr.  oiint.,xxii.  228.)     c.  8.  a.  [1049 

Haematoblasts  of  Hayem.  —  These  little  granu- 
lar masses,  which  were  first  accurately  described  l>y 
Max  Schulize  (IS^lo),  have  since  been  frequently  ob- 
served; but  their  meaning  and  history  have  not  been 
hitherto  satisfactorily  detennined.  Hayem  believed 
them  to  be  red  blood-globules  In  process  of  develop- 
ment, and  accordingly  named  them  haematobiast*. 
Ulzzozero  has  studied  these  bodies,  which  are  about 
one-half  the  diameter  of  the  red  globules.  In  the  cir- 
culation of  living  mammaliaas  well  as  in  extravasated 
blood.  In  the  latter  they  change  with  extreme  rapUl- 
lly.  and  each  one  lieeomes  a  centre  from  which  the 
filamenti  of  fibrine  radiate,  upon  coagulation.  When 
unaltered,  these  little  disks  are  colorle.ss,  and  bounded 
by  nearly  parallel  surfaces.  They  have  no  nucleus, 
and  contain  two  optically  distinct  substances,  and 
exhibit  with  various  reagents  essentially  the  usual 
changes  of  protoplasmic  bodies.  Hizzozero  denies 
that  they  change  into  red  blood-corpuscles,  as  main- 
tained by  Hayem.  The  bulk  of  the  memoir  deals  with 
the  relation  of  these  bodies  to  thrombosis  and  coagu- 
lation. The  closing  section  is  devoted  to  an  account 
of  these  plates  iu  cold-blooded  animals.  [Are  not 
these  bodies  products  of  degeneration,  perhaps  amy- 
loid ?)—(  rircAouj's  arcA.,  Nov.,  1882.  liimim^  In 
Arch.  Hal.  biot.,  \l.  in.)     c.  8.  m.  [1050 

The  origin  of  apnoea.  —  In  his  third  contribu- 
tion. Knoll  discusses  the  origin  of  apnoea.  When 
rabbits  in  which  the  vagi  are  intact  .ire  made  apnoeic 
by  free  artificial  respiration,  spontaneous  respirations 
again  appear  only  after  the  blood  has  become  suffi- 
ciently venous  to  stimulate  the  vaso-constrictor,  c»i»- 
dio-inhibitory,  anrl  othercenlres  in  the  medulla.  This 
depression  of  the  irritability  of  the  bre.-ilhius-centre 
is  so  great,  that,  even  when  the  blood-flow  to  the  brain 
is  cut  off,  no  breathing-movements  are  called  forth, 
although  tlie  vaso-constrictor  centre  becomes  power- 
fully stimulated.  This  is  in  opposition  to  the  results 
obtained  by  Rosenthal.  The  difference  between  his 
and  lioseiithal's  results  may  be  owing,  he  tliinks,  to 
the  latter  having  cxiH-riniented  u|M>n  animals  with 
the  chest  opened.  Although  tlie  respiratory  centre 
iu  the  apnoeic  animal  does  not  respond  to  stimuli 
from  the  blooil,  yet  reflex  stimulation,  electrical  or 
mechanical  stimulation  of  the  vagus  or  of  the  nasal 
mucous  membrane,  for  instance,  can  still  produce 
inspiratory  contractions  ;  not  so  readily,  however,  aa 
in  an  animal  not  apnoeic.  The  production  of  apnoeM 
in  artificial  respiration  he  attributes,  in  part  at  least, 
to  a  rhythmic  stimulation  of  the  vagi.  In  rabbits  ia 
which  both  vagi  were  cut,  he  succeeded  in  bringing 
about  apnoea  by  artificial  respiration  only  In  five 
cases  out  of  twenty  ;  and  in  three  of  Ihese  there  waa 
evidence  of  diuiinislied  irritability  of  the  respir  ••■>■-'• 
centre  from  other  causes.  In  the  other  cases 
tening  of  the  respiratory  curve  could  be  percei- 
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a  cotiilitlon  which  he  oaHs  '  relative  aprinea.'  To  ob- 
tain '  nli!>olulu  apiiiK'a,'  one  vngii!i  at  least  must  be 
intiU-t.  Miircover,  when,  by  a  speolnl  Apparatus,  the 
central  ftnl  >>{  the  divided  vagus  wns  stliiiululed  by 
a  constant  current  At  each  artlHclal  Inllatinii,  'abso- 
lute apnnen'  could  in  most  ciuea  be  produced; 
although  in  the  same  animal,  without  corresponding 
ntlmuUtion  o(  tlie  vagus,  only  'relative  apnoea'  was 
the  result  of  artllicial  respiration.  That  this  rhyth- 
mic stimulation  of  the  vagus  ia  only  one  of  the  fac- 
tor* in  the  production  of  apnoea  is  shown  hy  the  fact 
that  artllicial  stimulation  alone  does  not  cause  apnoen; 
while,  with  the  vagi  cut,  artilicial  respiration  alone  will 
bring  nbnut  a  partial  or  relative  apnoea,  indicating  a 
diminished  irrltiibility  of  the  respiratory  centre. — 
l\Viencr«ltzun;t»b., IxxxvllW.  iOl.)    w.  H.  H.     [1051 

HjiDmiiils. 
ISarly  development  of  rodents.  —  In  a  very 
important  and  Interesting  coutribuliou  to  this  sub- 
ject, Kupfler  describes  _  -  .  At. 
the  following  discover-  — ,r-i-rr-5-r~^ 
iea  from  observations 
of  the  ova  of  the  licld- 
moitie,  made  upon  sec- 
tions through  the  ute- 
rus and  egg  in  titu. 
The  ovum  of  Arvicola 
forma  a  normal  vesi- 
cle. In  the  germinal 
area  lie  the  eclodenn 
and  entoderm  in  the 
usual  manner.  The 
ectoderm  consists,  as 
in  rabbits,  of  a  '  declc- 
8chieht'  (Rauber,  Sitzun<]Hb.  naturf.  i/ck.  Lrlpzi;/, 
1875)  of  thin  ci'lls,  and  a  main  layer  of  cubical  cells, 
which  alone  enter  Into  the  formatinii  of  tlie  embryo. 
The  'deckschichl'  Is  temporary  in  the  rabbit;  but  in 
the  field-mouse  it  is  th«  seat  of  a  rapid  ami  early  pro- 
liferation, which  leails  to  the  formation  of  a  knob  of 
cells,  which,  on  the  one  liand,  is  attached  to  the  uter- 
ine-wall, and,  on  the  other,  forces  in  the  genninal  area, 
both  ectoderm  and  entoderm.  From  the  germinal 
area  thus  inv.iginated,  into  the  Interior  of  the  ovum, 
the  embryo  is  developed  according  to  the  typical 
method  in  mammalia.  The  mass  of  mesoderm-cells 
marking  the  primitive  streak,  and  the  position  of  the 
future  allantols,  appear  at  one  end.  The  amnion 
folds  are  developed  in  front  and  behind  from  the 
inner  ectodermal  layer,  and  therefore  inside  the  'deck- 
zellen.'  The  Invagination  of  the  genninal  area  goes  so 
far  tluit  the  whole  egg  I*  elongated  In  that  direction, 
until  It  acquires  a  cylindrical  form  It  is  thus  evident, 
that  although  the  ectoderm  occupies,  as  a  result  of  the 
invagination,  a  central  position,  yet  morpholnglcally  it 
always  remains  strictly  theout-ide  layer. —  {Sitzuinjfh. 
akad.  tci.is.  Miinrben,  1S82,  G'JI.)  c.  S.  M.  [1052 
Bmbryology  of  rodents.  —  Paladino  gives  the 
following  ri.^uiiiK  of  his  re^idls;  and,  as  they  have  a 
slight  priority  of  publication  over  recent  (ierman 
papers  (ante  849-851),  they  deserve  csi>ecial  atten- 
tion. The  whole  i-yllndrr  formed  during  the  lirsl  de- 
velopmental slaires  of  certain  rodents  is  the  embryo, 
and  it  is  implanted  on  the  decidual  new  formation 
by  the  (■.•iiji  1  •■-'••■ttiiiy.  This  is  proved  especially  by 
the  fact  Ills  part  from  which  the  allantols 
arises,  i  '  >,  and  the  vascular  (Miriion  of  the 
declilu.ll  ni<w  (orniation,  are  continuous,  and  so  remain 
thronghoiil  gestation  by  means  of  the  vessels  falsely 
lold.  The  decidna  forms  not  only  the 
ilso  the  Or.>t  envelope  around  the  em- 
.     .  horion,  f.ilsely  so   culled.     (This  is  In 


direct  contradiction  to  tlie  latest  opinions  of  Bensen. ) 
Between  the  embryo  and  the  decidna  is  a  large  space, 
filled  at  first  with  blood,  which  Paladino  thinks  is 
j>rohably  produced  by  the  metamorphosis  of  the 
granulosa  cells  discharged  from  the  Gra.i(ian  follicle 
along  with  the  ovum  ( I).—  (^rcA.  itaL  bioL,  il.  «».) 
c.  P.  M.  [1053 

Oenninal  layers  not  homologous.  —  lieplachoff, 
wlio«e  singular  hyi>otliH..4l9  concerning  the  mammalian 
ovum  was  reported  (627),  has  ailvanced  the  still  more 
remarkahle  opinion  that  the  germinal  layers  in  ver- 
tebrates are  not  liomologous  primitive  organs,  and 
maintains  that  the  same  organ  may  arise  in  dldereut 
animals  from  ciilTercnt  layers.  (This  is  directly  ojj- 
posed,  es|)eclally  as  regards  the  notociiord  anil  the 
mesoderm,  to  which  llepiachofi  refers  as  Illustrations, 
by  the  best  recent  investipitions.  and,  indeed,  the 
whole  theory  seems  to  the  reporter  without  foun- 
dation.)—  (Zoo/,  aiij.,  vi.  HS.)     c.  s.  M.  [1054 

ANTHROPOLOGY, 

^lor's  lecture  at  Oxford. —  On  Feb..  15  and 
21.  Prof.  E.  U.  Tylor  lectured  at  the  University  mu- 
seum. Oxfonl,  upon  anthropology.  The  occasion 
was  the  instalment  of  a  museum  of  civilization,  the 
nucleus  of  which  Is  the  Pitl-Hivers  collection,  previ- 
ously mentioned  in  Scie.xce.  The  sp<?aker  first  drew 
attention  to  tlie  fact  that  the  theory  of  development 
has  had  its  own  evolution  parallel  with  the  progress 
of  knowledge,  Pritduird  recognized  the  descent  of 
raauklnd  from  one  pair,  whom  he  considered  to  have 
been  negroes;  and  as  we  have  been  able  to  recon- 
struct the  ancestry  of  the  horse,  Huxley  leads  us  to 
hope  that  we  may  some  day  discover  the  fossil  pedi- 
gree of  his  rider. 

Mr.  Tylor  next  spoke  of  the  approach  which  cranl- 
oscopy  Is  making  to  an  exact  science,  drawing  his 
illustrations  from  the  crania  of  the  British  barrows, 
and  other  localities  of  undisturbed  population.  Ci>m- 
parallve  philology,  properly  understood,  may  tell  Its 
story  in  perfect  acconiance  with  anatomy.  The 
blended  parent;»ge  of  the  Kijians  is  he.trd  in  tlieir 
speech,  as  it  is  seen  in  their  faces.  The  cross-section 
of  a  single  hair,  examined  microscopically  by  Pruner's 
method,  shows  il  circular,  or  oval,  or  reiilform;  its 
follicle  curvature  may  be  estituated  by  the  average 
diameter  of  the  curls,  as  proposed  by  Moseley ;  its  col- 
oring-matter may  be  estimated  by  Sorby's  method. 
This  examination  enables  one  to  judge  in  what  divis- 
ion of  the  human  species  to  classify  its  owner.  Cli- 
mate, albinism,  '  Addison's  disease,'  and  other 
natural  causes  in  their  relation  to  nfce-cotor,  are 
carefully  considered. 

It  is  upon  the  evolution  of  civilization,  however, 
that  Mr.  Tylor  is  most  happy,  a  subject  to  which  he 
has  devoted  the  most  of  hU  life.  The  last  portion  of 
the  addresses,  therefore,  is  devoted  to  the  unfolding 
of  severol  phases  of  social  life  in  their  relation  to  race 
and  hisl..ry.  —  (Nnlure.  May  i.)  [1055 

The  Trenton  gravels.  —  Dr.  C.  C.  Abbott  has 
l>een  ribserving  closely  the  removal  of  gravel  from 
the  drifts  of  the  Delaware  near  Trenton  by  railroail 
e.xcnvalions,  and  has  discovered  new  evidences  of 
the  existence  of  paleolltliic  man.  The  removal  of  the 
material  reveals  the  fact  that  the  beds  were  de- 
pO»il>?d  at  different  times,  masses  of  bowlders  being 
overlaid  by  masses  of  sand,  one  of  which,  averaging 
a  foot  in  depth,  and  extemling  nearly  three  hundred 
yards  along  the  ex)>osure,  yielded  not  only  the  typi- 
cal paleolithic  implement,  but  four  cliipped  stones 
of  less  definite  shape,  all  of  argillite.  These  objects 
were  overcapped  by  a  dejHisit   nearly  seven  feel  in 
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tblckiie«8,  undisturbed,  and  containing  several  bowt- 
deis  of  large  size. 

Furlher  restsaroh  In  the  deposit,  especially  after  a 
veryiiKVere  (■lorin.  brought  t<i  liplil  ntber  rinle  iinple- 
nieiitji  wliii-)i  si'oiii  to  be  vory  nlil,  ami  a  liuninn  wlMlmn 
tovUi.  Or.  Ahhull  revlvwn  also  t he  discu>sioii respect- 
ing the  age  and  geological  rt-lalion  of  the  bed'*.  — 
{Priif.  tfo'l.  HOC.  nnt.  hhl.,,  xxii  )    J.  w.  p.         [1056 

Nago  language  and  proverbs.  —  Under  the  title 
of  ■  Lilt  ni'irn  i>i:iiiff  [iiir  fiu-niiiiie))'  (Paris,  18.S3),  the 
Abb4  Boiiclie,  late  inlKsi'inary  on  the  t^lave  Coast, 
presents  .111  Interesting  pamphlet  containini;  a  large 
nuinlwr  of  proverb!-  in  the  N^a^u  language,  with  both 
literal  and  liberal  tnm-lalions  and  explanatory  re- 
marks. The  proverbs  show  innch  of  the  cnstiims 
and  iniHle^  of  IhouKht  nf  the  people  and  give  a  favor- 
able view  of  their  Inii'lllgence.  They  are,  however. 
In  large  part  exlractcil  from  the  '  Vocabulary  of  the 
Toriiba  liinKUJiRe,'  by  ^amuel  Crowtber,  a  native 
Nago,  afterwanls  bishop  of  the  Anglican  church, 
though  the  Abl>e  liouche  claims  to  have  made  im- 
p<jrtant  emendations  in  the  linguistic  partof  the  work. 

This  pamphlet  is  the  Hrst  publication  of  L'ofUtire 
de  Saint  ./eruiiie,  which  was  lately  iiislltute<l  to  fur- 
nish mii'sion-^cliofds  with  'claNSical  work-j  in  the 
language  of  the  natives,'  or,  in  oilier  wonis,  to  facili- 
tate the  study  of  the  several  languages  in  current 
texts  of  those  languages,  not  to  rely  upon  forcing 
a  transUtioii  of  religious  works  into  the  foreign 
tongue,  which  in  many  eases  does  not  contain  the 
words  necessary  to  expfes-  the  ideas  connectetl  with 
the  Christian  religion.  This  new  departure  in  the 
right  direction,  by  missionaries,  is  the  mode  em- 
ployed by  the  Bureau  of  ethnology  of  the  Smith- 
sonian institution,  ami  Its  general  ailoption  will  prove 
o(  the  highest  phll..l>.2ic  value.  —  J.  w.  v.  [1057 

Chuckchis  aiid  Chuckchl-land.  —  An  unsigned 
article  on  the  'huckchi  describes  their  distribution, 
migration*,  mode  of  life  ;  the  habits  of  the  bands  who 
live  by  herding  n-indeer,  by  trade  between  the  Amerl- 
cou  Innuit  and  the  Ku'sians  on  the  Anul  and  Anadyr 
rivers,  or  by  coast-H-lierie-  ;  the  care  and  diseases  of 
the  deer;  the  fishing  |>opulalion  of  eastern  Siberia, 
and  the  Hsh  they  catch  ;  and  ihe  initiation,  purposes, 
and  re-ulis  of  the  Maidel-Neumaun  ex|)edition  to 
Chuckchi-land.  The  harmonious  relations  between 
the  Ku>sians  and  relndeer-CbuckchU  now  existing, 
and  the  manner  in  which  they  were  brought  about,  arc 
clearly  staled.  'I  here  is  little  new  ethnological  matter 
In  the  an  Icle,  but  a  gooii  deal  of  useful  .tnd  interesting 
historical  material,  while  the  rest  has  been  brought 
up  to  dale.  —  {DeuUclie  (/eoyr.  bt.,  vi.  ii.  j     w.  u.  11. 

[1058 
BOYPTOLOOY. 

Book  of  the  dead.— The  editing  of  a  critical 
edition  of  the  Book  of  the  dead  was,  by  resolution 
of  the  International  congress  of  oriunlalisls  held  at 
London,  committed  to  the  hands  of  M.  Kdouard  Na- 
ville.  The  work  is  now  done,  and  Is  to  be  published 
under  ihe  direction  of  the  acailemy  of  Berlin.  It 
has  been  edited  from  the  p.ipyri  of  the  seventeenth  to 
twoiitieth  dynasties.  There  Is  but  little  before  that 
periiHl  to  contribute  to  this  editicm ;  and.  after  that  pe- 
riod, the  ai-quaintaiicc  with  the  hieroglyphs  of  the 
Bo-ik  of  Ihe  lieail  was  lost,  and  the  chapters  were 
written  in  the  hieratic  characters.  The  scribes  copied 
meehanically.  without  umlerstanding  the  signs  they 
traced  ;  and  so  ilie  papyri  in  hieroglyphs,  after  the 
twentieth  dynasty,  are  tilled  with  errors.  The  most 
Important  papyri,  which  have  been  made  the  base  of 
the  present  work,  are  those  uf  London  (9,0ii0  and 
9,«tU),  of  Paris  (IIL  1,  IIL  ST,,  111.  93),  and  that  of 
Mescmneter.    These  are  all  texts  of  the  eighteenth 


dynasty.     Almost  all  the  chapter*  of  the  Book  of  t 
dead,  as  published  by  I^epsius,  have  been  found  ell 
where,  and  forty-three  chapters,  hitherto  une<ll 
have  bi'cn  added.     The  first  volume  will  contain  t 
text   and   all   the  variants   of   the   vignettes,   whi 
often  differ  from  those  published  by  Lepsliis.     T 
second  volume  will  contain  the  variants  of  the  te; 
While   the   title,  'Book   of   the  dead,'  has   been 
tained,  Naville  calls  attention  to  the  s]ieclal  name 
the  book  in  Egyptian,  'per  em  hmu,'  an<l  says, 
believe   that    It    means   'departure   from    the   d,> 
[''ortie  dujour')  ;  that  is,  departure  from  his  d 
The  Book  of  the  dead  contains  expressions  like  t 
following:  "I  have  been  delivered  from  the  evil 
those   who  are  in   their  davs,'  or  again,    '  I  hi 
not  blasphemed   tUc  King  inuring  his  day.'  whi 
the   variants   are,    'during   the   continuance   of 
life.'    To  leave  his  day  is  not  really  to  lose  life 
existence    (life   continues   heyon<l   the   tomb),    it 
merely  to  be  delivered  from  the  nerliMl  set  for  ev( 
terrestrial    life,  and  to  have  neither. beginning  n 
end,  —  an  existence  without  limits  in  time  or  spac 
hence  the  frequent  addition  to  the  expression,  '  1 
parture  from   the    day,'  of    '  under    all  the    for 
which    the   deceased  wishes '  ;  that  is,  to  becoi 
released   from    the   limits   of    time   and    space.  . 
Whatever  advantage  there  might  have  been  in  takl 
the  Egyptian  title,  though  imperfectly  translated, 
I   believe   that   now  It  is  better  not  to  break  w 
usage,  and  to  call  the  book  '  Book  of  the  dead '  ur 
Egyptologists   agree   upon  a  translation  of  the 
pression  of  'per  em  Arou  ,- '  for  which  I  propose  * 
parture  from  the  day  or  from  his  day.'"  —  (Rr 
effyplol.fW.)    H.  o.  [10 

BABLY  INariTUTIONS. 

Iiand-Byatem  of  the  Franks. .—  H.  Hahn  su 

up  the  I'onclusions  of  Dr.  .Schroder  in  his  book  ei 
lied  '  Die  FrnnkKn  umt  i/ir  rfclil.'  He  tells  us  how 
writer  takes  a  position  opposed  to  that  of  von  Inan 
Stemegg,  whose  H'irttiiichiiJtMneMchichle  we  read 
so  uiucii  satisfaction  a  few  years  ago  ( 187W).  Acco 
ing  to  this  new  view,  the  freemen  were  distributed 
strictly  communistic  village  communities  (dorfer 
strenger  flurgcmeinschaft),  under  the  ovei-Uirds] 
(obereigenthum)  of  the  kings.  This,  we  are  tidd 
the  condition  of  things  as  lute  as  the  slxtli  centu 
After  that  time,  the  system  of  isolateil  farnistei 
with  private  estates  (oin7.elhof-sy8lem|  was  Inf  rni|ii( 
very  generally.  According  to  von  Inam  ~ 
as  the  reader  will  remember,  the  eiiizclhoi 
the  primitive  system.  Wo  are  quite  at  a  I'ss  10  1 
ogine  upon  what  gronmls  this  new  theory  can  r« 
It  seeme<l  to  us  tliat  that  of  von  Inama-Stemegg  v 
well  established  by  the  testimony  of  the  early  recor 
We  wonder,  for  example,  how  Dr.  Schroder  rec( 
dies  his  theory  with  the  statement  of  Tacitus  In  G 
mania  10:  'Colunt  discreti  ac  divers!,'  and  wiih  tl 

other  statement  (Germ.   2.1),  that  the  fr. 'r 

slaves  set  out  up<jn  the  land  like  Roman  ■ 
wonder,  too,  how  he  explains  lh(^  referem  ■■        , 
property  in  arable  meadow,  and  even  forest-land. 
I.*x  salica,  xxvli.     Ami  what  did  the  freemen  ilo  w( 
their  slaves,  if  they  lived  in  cominuni»tii  ■ 
izcd  villages?    Slaves  are  raentnmed  in  ;i 
sections  of  the  Lex  salica.     Then,  we  r> 
the  early  formulae  and  documents  in  » 1  1- 

properly  is  described.     How  can   Dr.  >• 
away  with  all  this  testimony?     We  must  imt,  b 
ever,  attempt  to  discuss,  still   less  must   we 
else,  an  argument  of  which  we  have  seen  on) 
very   brief  report. —  ( .V(«.  /list.  lUt.,  188-i,   hefl 

D.  w.  B.  [r 
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STATE  INSTITUTIONS. 
Ohio  mataorologioal  Imreati,  Oolnmbiu. 
'Weithtr  report  for  April. —The  mean  baromelric 
lieiiiht  for  the  moiitli  of  April,  which  was  .30.0(10 
inehi's  for  the  state,  was  \owvr  than  any  mean  yet 
rfp.irtwl  fn.iii  il,|s  bureau.  Thti  maxlrnuin  of  8i).:W2 
iuchei  is  al»(j  lower  than  that  of  any  previous  report. 
A  lower  nilnlmuui  was  rt-portod  for  both  January 
ami  March;  so  that  the  range  U  nut  so  great  a.^  In 
previous  mon(h».  t>t?lng,  in  fact,  Itwg  than  any  before 
given.  Thn  reports  show  no  unusual  atrauspheric 
,  dixlurbnnce  ilnrlnx  the  month. 

In  toinperatiiro  iho  nioiiih  was  remarl<able  for  the 
I  nigh  point  reaclieil  in  many  localities.  The  mean 
ftor  the  montti.  48°.  1,  Is  above  that  of  any  other 
I  molith  incluilcd  in  the  reports.  A  nia.ximum  as  high 
1  as  9u°  was  reached  at  Oberlin  on  the  Uth;  and  tlie 
I  niinimuni  for  tlie  state,  which  was  1.1°,  was  reconled 
at  the  same  station  on  the  .Sd.  Thus  the  Ihermo- 
j  metric  ran-^'e  for  the  state,  ".i",  is  reported  from  one 
,  BUlion.  This  ran«c  is  less,  however,  tlian  any  before 
I  published.  The  mean  daily  range,  which  was  21°.5, 
t  Was  somewhat  greater  than  that  for  previous  months. 
I  The  station  at  the  Sute  universilv.  which  In  Janu- 
ary re|Hirted  the  minimum  daily  range,  returns  the 
Iniaximiim  for  this  niontli,  it  b'-lne  r^^.S.  The  mini- 
[luum  daily  range  is  rejMiried  from  Wooster,  at  which 
Istatlon  the  most  uniform  temperature  for  twenty- 
Ifour  hours  has  been  reconled  for  three  months  in 
liucce>..|on.  Notwithstanding  the  unusually  high 
j temperature  on  certain  days  of  the  month,  on  the 
[whole  it  was  slightly  colder  than  the  normal  mean 
t  for  April,  which  is  about  oO°. 

In  ihe  amount  uf  precipitaiion,  the  month  foil 
somewhat  below  the  averajjK  for  April,  which  Is  about 
3..')  ini-hes.  The  average  number  of  days  on  which 
rain  or  .-flow  fell  was  almost  exactly  the  same  aa  in 
March,  but  the  mean  depth  of  fall  was  considerably 
greater.  It  will  bt>  rt-meinbercd  that  the  rainfafl 
during  February  w.-is  largeiv  in  exce-»  of  tlie  normal 
amount;  and  it  will  be  noticed,  that,  since  that  month, 
lei>s  than  the  usual  amount  has  fallen. 

The  prevailing  direction  of  the  wind  during  the 
monili  was  from  the  south-west;  and  thunder-storms 
are  rejiorted  as  occurring  on  the  4th,  6lh,  9th,  llth, 
13tU,  llHh,  27lh,  and  2»th. 

PUBLIC  AND  PRIVATE  INSTITUTIONS. 
XoMom  of  oomparat'm  loology,  Cusbridgt,  lUw, 

Recent  aildiiionn.  —  The  latent  additions  to  the  ex- 
hibition-rooms liave  been  important,  among  them  a 
fine  skeleton  of  a  fln-back  whale,  measuring  over 
fifly-three  feel  in  length.  This  skeleton,  mounted  by 
Want,  In  suspended  from  the  ceiling  of  the  room  de- 
voted to  mammals.  The  four  skeletons  of  .Mo.is,  put^ 
clm'<ed  for  the  muaeum  aX  the  Melbourne  exhibition, 
have  also  arrived.  They  represent  tliree  genera  and 
'  s.  and  arc  probably,  with  Ihe  exception  of 

I  '■  museum  at  Chrislchurch  in  New  Zealand, 

'■'■■ ■ .  .*l>eciiueiis  discovered  by  Ur.  Uiuist.     The 

skfietim  of  Dlnornis  maximus  mea'<ure8  over  nine 
feet  in  lielghL  It  has  been  [ilaoed  temporarily  in  the 
African  room  till  a  proper  case  can  be  built  for  it  in 
the  blrd-nH>m. 

The  »4'ries  of  anthropoid  apes  purchased  from  Ward 
—  the  orang,  cbimpanzei'.  ami  gorilla  — have  alao  been 
placi.'il  on  exliibllioh.  The  African,  I ndo- Asiatic,  as 
Tell  M  the  AuatrallAu  faunal  rooms  are  now  open 


to  the  public,  although   there  are  yet  many  blank 
«pacea  to  be  occupied. 

The  zoological  collection  Is  now  go  far  arranged 
that  the  piibric  ran  fairly  estimate  the  advantages  of 
the  present  distriluition  of  limited  exhibitions  in 
comparatively  small  rooms  devoted  to  special  objects, 
as  '.'ompared  with  Ihe  usual  museum  arrangement  by 
which  all  the  collrcllons  of  an  establishment  are 
thi-own  open  to  visitors,  without  anv  attempt  to  se- 
lect the  more  Important  or  Intereiliiig  objects,  or  to 
arrange  them  in  an  instructive  manner. 

As  soon  as  the  new  geological  and  biological  labora- 
tories of  the  corner-piece  are  occupied,  probably  at 
the  commeneenient  of  the  next  academic  year,  the 
larae  arrangement  will  be  extended  to  the  geological 
and  paleontological  collectiims. 

7"/ie  Halkeil  crinoUU  qf  the  Blake  expedition.— Tho 
preliminary  report  of  Mr.  P.  H.  Carpenter  on  the 
stalked  crinoids  of  the  Blake  {Hull,  niuii.  comp.  zoo/., 
X.  iv.)  shows  how  greatly  our  knowledge  of  these 
animals  haa  been  increased  by  the  recent  dredging- 
expeditions.  Not  many  years  ago  the  specimens  of 
Pentacrinus  preserved  in  all  the  museums  of  the 
world  could  not  have  exceeded  six  or  seven.  Re- 
cently a  few  moi'  lis  of  a  second  species  were 
collected  at  the  !  ;  and  the  late  Sir  Wyville 

Thomson  and  Ui, ,.,  U.  Carpenter  had  begun, 

with  the  help  of  this  material,  an  extensive  memoir 
intended  to  supplement  the  paper  on  Pentacrinus 
by  Johannes  Miiller.  But  since  the  discovery  of 
Khizocrinug  by  the  voungerSars,  a  number  of  genera 
and  species  of  stalked  crinoids  have  l)een  dredged 
by  the  Norwegian,  English,  and  American  deep-sea 
explorers.  With  the  exception  of  Kbizoorinus,  how- 
ever, none  of  the  species  were  found  In  sutUcient 
numbers  to  enable  zoologists  to  study  them  by  tlie 
modern  methods.  Fortunately  the  lilake  brought 
back  from  the  Caribbean  Sea  two  species  of  Pentacri- 
nus in  great  numbers,  a  good  supply  of  Khizocrinus, 
and  a  couple  of  Holopus,  all  of  which  were  placed  by 
Mr.  Ag.issiz  in  the  hands  of  the  late  Sir  Wyville 
Thomson  for  study.  Since  his  death,  all  this  mate- 
rial collected  by  the  Blake  has  been  transferred  to 
Sir.  Carpenter,  who  will  incorporate  his  results  in 
the  final  report  he  is  preparing  on  the  same  subject 
for  the  Challenger  expedition. 

We  m,%y  thus  exjiect,  judging  from  the  excellent 
work  done  by  Mr.  Carpenter  among  the  crinoids,  an 
exhaustive  memoir  on  this  ancient  group  of  crinoids, 
based  upon  ample  material.  Thus  far,  liowever,  the 
study  of  the  soft  parts  does  not  seem  to  have  been 
80  fruitful  of  interesting  results  as  had  been  antici- 
pated. 


NOTES  AND  NEWS. 

The  signal-service  under  Gen.  Hazen  haa  issued 
a  bulletin  containing  several  reports,  of  which  the 
first  is  that  of  Mr.  W.  M.  Beebe  on  the  relief  expe- 
dition of  I8.S2  to  Lady  Franklin  Bay.  This,  as  is  well 
known,  failed  in  Its  object,  owing  to  adverse  con- 
ditions of  ice,  etc  The  second  report,  by  Lieut.  J. 
S.  Powell,  is  on  the  relief  expe<lition  to  Point  Barrow 
for  the  purpose  of  replenishing  provisions,  and  repla- 
cing any  disabled  members  of  the  party.  The  attempt 
was  also  niAtle  to  determine  the  astronomical  position 
uf   tli«  station  at  Uglaamie,  near   Point   Barrow. 


528 


SCIENCE. 


[Vol..   L,  No.  JH.1 


Lieut.  Piiweir*  narrntive  Is  lively  and  entertaining, 
containing  numerous  notes  on  the  climate,  people, 
and  r-liaracterinliCH  of  the  region  be  visited.  The  work 
of  the  station  was  going  on  in  a  manner  believe<l  to 
be  satisfactory.  Over  90,000  magnetic  observations 
hatl  l>een  maile  from  December,  1881,  to  August, 
1S82,  by  Messrs.  Murdoch  and  Smith,  and  coincident 
meteorological  observations  carried  on.  Under  the 
eupervlsiou  of  Lieut.  Ray,  in  command  of  the  party, 
<lally  exercise  ha<l  been  enforced,  and  other  ])recnu- 
lioii!!  taken  for  the  health  of  the  party,  whii'h  had 
continued  goo<I,  though  It  was  thought  best  to  replace 
tvo  of  them  by  new  men.  The  determinations  of 
p<x4ition  and  chronometer  rates  are  presented  in  a 
voluminous  ap)iendlx  by  Mr.  Wiii^low  Upton  of  the 
signal-service;  but  owing  to  bad  weather  and  other 
ca\ises  they  were  so  unsatisfactory  as  to  be  worthless, 
and  might  Imtter  have  been  omitted.  Precautious 
have  been  taken  to  secure  better  results  this  season. 
Tlie  tbini  report  Is  that  of  Lieut.  Kay,  and  gives  a 
general  account  of  the  work  of  establishing  the 
station;  of  a  journey  made  by  him  during  the  winter 
towiinl  the  north-east,  where  a  river  was  discovered 
which  was  named  Meade  Kiver;  of  the  aritival  of 
vessels  in  the  spring,  the  loss  of  the  whaler  North 
Star,  and  other  matters.  Little  is  said  of  the  scien- 
tific work  of  the  station,  for  the  reason,  frankly  stated 
by  the  author  of  the  report,  of  bis  entire  inexperience 
In  such  matters,  his  duties  being  solely  of  an  execu- 
tive nature.  The  extraordinary  statement  which 
follows  appears  In  the  last  paragraph  of  the  report, 
and  is,  we  have  reason  to  believe,  based  upon  an 
entire  misconception,  the  '  hut '  spoken  of  having 
nothing  to  do  with  (he  magnetic  observations. 
"  Lieut.  Powell  brought  but  one  magnetic  hut,  and 
it  is  designed  for  pendulum  observations.  I  shall  put 
it  up,  and  use  it  for  the  new  magnetic  instmments; 
but  I  cannot  be  rcsiKinsible  for  the  results,  as  it  is 
naile<l  with  iron  nails  throughout."  If  the  above 
were  permitted  to  stand  unexplained  or  uncorrected, 
every  person  possessed  of  any  knowledge  of  mag- 
netics, who  might  read  this  report,  could  not  fail  to 
experience  the  liveliest  apprehensions  as  to  the 
results  of  such  proceedings  on  the  quality  of  the 
observations.  We  believe,  however,  that  it  is  due  to 
the  extreme  haste  in  which  the  report  was  necessarily 
prepared,  and  that  the  statement,  as  it  Is,  results 
from  a  transposition  or  accidental  misuse  of  tenus, 
such  OS  Mr.  Kichard  Grant  While  has  taught  us  to 
call  '  heterophemy.'  The  pamphlet  is  illustrated 
with  a  track  chart  of  llie  Ncpiune  in  Baflln's  Bay  In 
18K2,  and  appears  as  '  Signal-service  notes,  no.  v.' 
In  the  endeavor  of  the  chief  signal-otticer  thus  to 
preserve  in  permanent  form  scicntltlc  observations 
apart  from  their  stated  work,  wliich  may  be  made  by 
inemljers  of  his  corps,  be  will  have  the  hearty  sym- 
pathy of  the  sdentilic  public. 
—  The  annual   meeting  of   the  members  of   the 


Archaeological  institute  of  America '  was  held  inl 
Boston  on  the  19th  ult..  Prof.  C.  E.  Norton,  thaj 
president,  in  the  chair. 

The  fourlh  annual  report  of  the  oxecntive  com-l 
mittee  showed,  that,  since  January,  Mr.  Bandelier  has 
prosecuted  his  researches   In   New  Mexico,  steadllyj 
increasing  the  sum  of   knowledge  concerning   ibe] 
number,  the  distribution,  and  the  local  peculiarities  i 
of  the  ancient  Pueblos,  and  gradually  accumulating 
the  informnlion  upon  which  conclusions  with  res|>«tj 
to  the  mutual  relations  and   the   migrations   of   tbarl 
various  brandies  of  the  native  slock,  as  well  aa  U>| 
the  limits  of  their  civilization,  may  be  safely  based. 
In  a  letter  dated  San  Juan,  Arizona,  April  0,    Mr, 
Bandelier  sketches  the  route  which  he  proposes  to! 
follow,  in  order  to  trace  the  two  streams  into  which 
he  believes  the  m.iin  current  of  immigration  to  haTo 
been  divided.    First  be  will  go,  tlil  Oeorgetown,  to 
Chihuahua  and  Casas  Grandes,  returning  to  Tucson. 
The  second  route  will  be  soutbwanl  from  Tucson.l 
through  Sonora,  SInnloa,  etc.,  to  the  City  of  Mexico.^ 
Frr)m  the  latter  place  he  will  follow  the  route  of 
Cortdi  to  Vera  Cniz,  and  along  the  coast  to   Moit' 
terey.     In  this  way  Mr.  Bandelier  will  have  studiedl 
the    whole  of  Mexico    north  of  the   IKih  parallel. 
Should    Mr.   Bandelier   be   able  to  accomplish    this 
proposed  journey  during  the  present  year,  one  of  th« 
most  important  objects  of  the  institute  in  the  inves- 
tigations intrusted  to  him  will  have  been  attained.' 
A  general   survey  of  the  Pueblo  settlements,  from* 
their  northern  limit  as  far  as  the  City  of  Mexico, 
will  have  been  made  by  a  competent  observer,  and 
many  points  hitherto  in  doubt,  not  only  In  regani  to 
the  Indians,  but  also  concerning  the  early  tipanUb 
discoveries  and  settlement  of  the  country,  will  bar* 
been  determined. 

Allusion  was  made  to  the  celebration  of  the 
anniversary  of  the  settlement  of  Santa  ¥6,  to  be  held 
in  that  place  in  July;  and  It  was  stated  that  a  second 
edition  of  Mr.  Bamlelier's  report  upon  P(3cn8,  whie 
was  issued  by  the  institute  in  16SI,  had  been  preps 
to  meet  a  demand  which  bad  already  come  fr<.>m  tb 
section  of  the  country.  Unfortunately,  Mr.  Bonds 
tier's  report  upon  the  work  done  by  him  in  Mextc 
in  1S81  still  remains  unprinted,  though  about  one-* 
half  is  in  type,  owing  to  a  lack  of  fundt.  Special  con* 
tributions  are  solicited  for  this  purpose.  The  rvp<>r 
contains  vnluable  information  in  regard  to  tlie 
pyramid  of  Cholula,  and  the  decorated  bouses 
Mlthi. 

Work  In  Assos  was  stopped  during  January,  hu 
was  resutned  later,  and  the  explorations  piishe 
forward  with  energy  in  order  to  accomplish  as  tnnc 
as  possible  before  the  expiration  of  the  tirman  at  tl 
end  of  May.  At  that  time  nothing  will  remain 
bedone  but  to  close  the  works,  and  divide  the  object 
found  with  the  Turks.  Steps  have  been  taken 
obtain  from  the  Turkish  government  the  right  to 
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ot  the  tvmple  Hcniptures;  and  the  Boston  Mnseum 
tot  ftno  arls  liiis  appropriattHl  two  thousand  dollars 
|'t'>wanls  lli«  ptirchiise  and  transportation  of  aiitiqul- 
rties,  with  the  understanding  tbiit  they  sball  becomi- 
^Ihe  property  of  the  mu«eiim. 

The    different    departments  of  the    Assos    work 
llrill  be  ably  worlied  up  by  the  several  gentlemen  in 
(charge.    The  study  and  preparation  of  the  inscrip- 
tions have  been  plnce<l  in  charge  of  Dr.  Sterrett,  who 
bos  been  cotinected  during  the  post  year  with  the 
I.  school  of  classical  studies  which  was  established  nt 
'  Athens  by  the  institute.    The  geology  of  the  Troad 
will  also  be   fully  treated;  and  a  large   numl>er  of 
photographs  of  tlie  site  and  the  excavations,  as  well 
as  of  the  objects  found,  has  tieen  made. 

Mr.  Clarke,  in  a  letter  dated  April  4,  gives  an 
Interesting  account  of  recent  finds,  in  the  way  of 
figurini  (thirteen  were  found  in  one  sarcophagns) 
glass,  pottery,  small  bronzes,  coins,  etc.  Besides 
this,  excavations  have  l>cen  continued  at  the  Agora, 
the  west  end  of  the  Stoa,  and  on  the  fortifications. 
Moreover,  Mr.  Clarke  has  finished  bis  second  scries 
of  measurements  of  the  temple,  made  with  a  heavy 
•teel  tape,  which  will  be  tested  by  some  public  stand- 
ard to  insure  perfect  accuracy  in  what  will  be  one  of 
Uie  most  important  results  of  the  expedition. 

The  second  annual  report  of  the  committee  of  the 
American  school  of  classical  studies  at  Athens  was 
presented  ns  a  part  of  the  fourth  annual  report. 
From  this  it  appears  that  the  school  has  been  suc- 
cessfully established,  and  carried  through  the  first 
year  of  ita  existence,  under  the  able  managemimt  of 
Professor  Goodwin.  There  have  been  seven  regular 
members  who  have  pursued  definite  subjects  of  in- 
vestigations, the  results  of  which  will  be  embodied 
In  theses  which  may  be  published  in  the  bulletins  of 
the  school. 

On  Wednesday  evenings,  meetings  bare  been  held 
in  the  library,  at  which  fiapers  have  been  presented 
by  the  director  or  one  of  the  members,  and  after- 
wards discussed;  on  Fridays,  meetings  were  held  for 
the  study  of  Aeschylus  and  Tliucydides;  and  on 
Salurilays,  excursions  were  made  to  places  of  historic 
interest  within  ea?y  reach  of  Athens. 

During  the  year  five  colleges  have  joined  the  sup- 
porters of  the  school,  the  list  of  which  now  numbers 
fourteen:  while  several  institutions  which  have  been 
invited  to  join  have  not  yet  returned  a  definite  an- 
swer. Next  year  Profeuor  Packard  of  Yale  will  go 
out  to  take  charge  of  the  school,  under  the  arrange- 
ment by  which  the  supporting  colleges  send  each 
year,  in  turn,  a  professor.  The  desirability  of  having 
a  pennanent  official  connected  with  the  school  is 
pointed  out,  and  a  strong  appeal  made  for  the  creation 
of  a  special  fund,  which  shall  enable  the  committee 
to  api>oint  such  an  officer. 

After  the  reading  of  the  report,  a  spirited  and  in- 
teresting account  was  given  by  Mr.  Louis  H.  Aym^, 


U.  S.  consul  at  Merida,  Yucatan,  of  his  investigo- 
tioTis  in  Central  Aiucrica,  and  of  bis  plans  for  future 
work. 

The  most  Imiwrtant  business  trans.icted  at  the 
mci'tltig  wait  tlie  appointment  of  a  special  committee 
of  consultation,  to  consider  what  steps  could  be 
titkeii  to  create  and  maintain  an  interest  in  the  work 
of  the  institute  in  New  York.  Tliey  will  report  to 
the  executive  committee  with  a  view  to  the  estab- 
lishment of  a  )>ennanent  committee  to  take  part  in 
the  management  of  the  Institute. 

The  necessity  of  making  constant  appeals  to  the 
public  for  funds  to  carry  on  the  work  of  the  institntc 
has  led  the  executive  committee  to  the  resolve  not 
to  undertake  any  now  work  for  the  present,  unless 
the  money  needed  should  l>e  voluntarily  contributed. 
The  work  already  begun  «ill  l)e  finished  during  the 
year;  and  for  this  purpose  at  least  four  thousand  dol- 
lars above  the  amount  to  be  counted  upon  from  the 
annual  fees  will  be  needed. 

The  election  of  officers  of  the  institute  for  the 
coming  year  resulted  In  the  choice  of  the  old  board. 
with  the  exception  of  Mr.  W.  R.  Ware,  whose  res- 
ignation wa^  accepted,  and  for  whom  Mr.  Stephen 
Salisbury,  jun.,  of  Worcester,  was  substituted. 

—  Tlie  annual  meeting  of  tlie  Society  of  arts  of  the 
Massachusetts  institute  of  technoiog)-  was  held  at 
tite  institute  May  10.  Mr.  George  F.  Swain  was 
unanimously  elected  secretary  of  the  society  for  tlie 
year  l>eginnlng  Oct.  1,  1881).  The  following-named 
gentlemen  were  elected  as  membem  of  the  execu- 
tive committee  for  the  ensuing  year:  Mr.  Jacob 
A.  Dresser,  Hon.  F.  W.  Lincoln,  Mr.  Howard  A. 
Carson,  Mr.  Waldo  O.  Koss,  and  Mr.  C.  J.  H.  Wood- 
bury. Professor  William  H.  Niles  made  a  report  of 
the  work  of  the  permanent  meteorological  committee 
of  the  society  since  its  appointment  about  a  year 
ago.  The  committee  was  formeil  at  the  request 
of  the  chief  signal-officer  of  the  United  States  to 
co-operate  with  the  signal-service  as  far  as  possible  in 
a  general  way,  an<I  especially  to  become  acquainted 
with  the  workings  and  requirements  of  the  service 
at  the  Boston  station  with  the  view  to  suggesting 
directions  for  incrcating,  if  (possible,  its  value  and 
efficiency.  The  committee  lias  found  in  Sergeant  Cole 
a  thoroughly  competent  liead  to  this  station.  By 
recommendations  to  the  chief  signal-offlcer,  the 
committee  has  been  able  to  effect  a  material  gain  In 
the  way  of  Increased  reports  received  at  Boston,  in  the 
use  of  more  powerful  signal-lights  for  warnings  at 
night,  and  in  some  other  particulars.  The  committee 
has  taken  under  consideration  certain  otiier  proposed 
changes  relating  to  the  utility  of  the  station  in  the 
city,  and  of  the  associated  display-stations.  Pmfes- 
sor  Niles  deplored  the  present  unfortunate  impair- 
ment of  the  work  of  the  signal-service  through  the 
failure  of  Congress  to  make  the  necessary  appro- 
priations.   The  number  of  morning  reports  received 
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at  Boston  has  been  cat  down  from  seventy-seven  to 
five,  none  of  which  are  from  stations  west  of  New 
England.  All  the  display-stations  of  the  New-Eng- 
land coast  have  been  closed,  with  the  exception  of 
one  kept  open  by  the  Boston  board  of  trade.  The 
weather  synopses  have  been  discontinued,  printing 
and  telegraphing  rednced,  and  salaries  cut  down. 
All  the  Weit-India  stations  have  been  closed;  and 
thus,  with  the  cyclone  8e4ison  upon  us,  we  are  without 
warnings  which  the  country  is  abundantly  able  to 
provide.  The  report  of  the  committee  was  accepted, 
and  its  members  were  requested  to  serve  for  another 
year. 

Mr.  .T.  C.  Hoadley  then  Rave  an  address  on  driven 
wells,  explaining  th><lr  action,  comparing  it  with  timt 
of  dug  wells,  and  giving  the  results  of  his  experi- 
mental investigations  of  the  suliject. 

A  vote  of  thankis  was  extended  to  the  retiring  sec- 
retary, Prof.  S.  W.  Ilolman,  and  to  Mr.  Hoadley. 

—  At  the  meeting  of  the  Philosophical  society  of 
Washington,  May  19,  Dr.  Kobert  Fletcher  presentetl 
a  review  of  Hecent  experiments  on  venom  poison, 
discussing  e«*pecially  the  supposed  antidote  discovered 
in  Brazil,  and  the  separation  of  rattiesualce  poison 
by  Dr.  Mitchell  into  three  parts,  two  of  which  have 
definite  and  distinct  toxic  properties. 

Mr.  Farquhar,  whose  experiments  in  binary  arith- 
metic have  already  been  noticed  in  Scibkck,  gave  an 
account  of  some  additional  experiments,  confirming 
the  conclusion  that  a  binary  notation  may  success- 
fully compete  with  a  denary  for  r.ipidlty  of  arithmetic 
work,  and  showing  that  the  ratio  between  the  hori- 
zontal and  vertical  dimensions  of  the  binary  character 
has  a  material  influence  on  facility  of  computation. 

—  A  large  company  assembled  in  the  rooms  of  the 
Cincinnati  society  of  natural  history  on  Wednesday 
evening.  May  23,  to  celebrate  the  lT6th  anniversary 
of  the  birthday  of  Carl  von  LinnS.  Tlie  lecture-room 
was  beautifully  decorated  with  ferns  and  natural 
flowers,  and  mounted  specimens  of  plants  adorned 
tlie  walls.  The  name  of  Llnn($  in  evergreens  was 
placed  alK)ve  a  beautiful  miniature  portrait  of  the 
great  botanist,  the  frame  of  which  was  wreathed  in 
smilax,  while  below  was  an  autograph  letter  lent 
by  a  local  collector.  Three  papers  were  read,  on  the 
life,  the  botanical  and  the  zoological  labors  of  Lin- 
n^,  by  Mr.  Davis  L.  James,  Prof.  A.  P.  Morgan,  and 
Prof.  Joseph  F.  James.  After  the  reading,  the  audl- 
etice  was  invited  to  the  council-room,  where  an  in- 
teresting microscopical  »olr6e  was  held. 
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DARWIN. 


Hk  wag  a  bold  discoverer  of  Ihe  wise 
And  lucid  order  of  the  ivorld,  who  bade 
Men  love  the  truth  and  speak  it,  And  be  glad 

When  each  ideal  of  superstition  dies. 

Tlie  bigot  carsed  him,  and,  with  flaming  eyes, 
Flashed  hate  upon  him  oj  on  one  gone  mnd 
With  Jlirk  God-cnmily,  although  he  hud 

No  blacker  sin  than  honest  hearts  dcvls«. 

He  wns  a  hpro  for  the  right  of  men 

To  seek  beyond  tiieir  bitiles,  churches,  creeds. 

Beyond  tlie  rigid  will  of  pope  or  priest, 

Tliought  buried  deep  In  nature;  lioly  when 

Bevealed  to  us  liy  any  soul  that  reads 

The  inl^nite  mind  In  God  and  man  and  boast. 


Amid  the  hard  endeavor  of  old  days, 
He  strove  supremely,  and,  with  patient  will. 
Climbed  mitstvrfiilly  onward,  upward,  till 

He  rose  above  men's  Ijittei*  blame  or  praise. 

He  probed  our  life  along  its  secret  ways. 
Back  through  historic  centuries,  farther  still. 
Ue  traced  the  simple,  clear  designs  which  fill 

Crealluti  as  they  fill  a  robin's  lays. 

Within  the  vast  complexity  of  forms. 
Births  of  one  primal  ancestry  he  saw, 
Like  stars  and  planets  from  one  chaos  burled. 

And  showed,  through  ar-ons  of  iire  and   flood  and 
The  marcli  of  evolution  and  of  law,  [storms, 

The  beauty  and  the  wonder  of  the  world. 

III. 

Ah!  we  coulil  only  listen  when  he  told. 
How,  through  the  antique  ages  to  the  new. 
Life  from  a  barbarous  toil  an<l  struggle  grew, 

Like  a  staunch  creeper  from  un  arid  mould ; 

How  savage  instinct  in  the  strong  and  bold 
Crushed  out  the  wi.>ak,  and  how  the  mightier  few 
Roamed  in  their  wild  blood-thirstiness,  and  slew 

The  fierce-fanged  slayers  that  had  been  kings  of  old. 

He  pictured  to  our  eyes  the  carnal  strife, 
The  eteruiil  woe  und  pntlios  of  the  earth, 
^  And  awful  brooding  death  which  makes  us  mute: 

1  thus  Ue  spoke  tlio  story  of  our  life, 
jrowth  of  mind  from  some  t«iicbrious  birth, 
Vnl  of  man  developed  from  the  brute. 

^  lU.  — 1«83. 


rv. 

Since  he  h;M  lived,  our  human  thought  has  gained 
Fresh  wings  and  ampler  airs.     H'n  courage  broke 
The  serMom  of  tradition,  and  awoke 

New  visions  of  a  freedom  unrestrained. 

He  was  our  modem  prophet.    Truth  remained 
As  fruit  of  all  the  burning  words  he  spoke; 
And,  seeing  with  his  strong  eyes,  our  dreams  evoke 

A  future  which  shall  be  at  last  attained. 

He  shaped  our  way.  and  we  shall  follow.    Time 
And  liope  are  with  him  ami  with  us  to-duy; 
And  out  of  sky  and  sunlight  and  the  dark 

Shall  come  a  knowledge  radiant  and  sublime, 
And  song,  whose  music  will  not  pass  away, 
Trltuuphant  as  the  singing  of  the  lark. 

Geokois  Edoah  Moxtoomery. 


RECENT  EXPLORATIONS  IN  THE  RE- 
GION OF  THE  GULF  STREAM  OFF 
THE  EASTERN  COAST  OF  THE  UNITED 
STATES  BY  THE  U.  S.  FISH-COMMIS- 
SION.^ 

3.  luflnence  of  the  Oulf  Stream. 
Tut-;  bottom  nloiig  the  upper  part  of  tbis 
slope  and  llio  outermost  portion  of  tlie  adjacent 
plateau,  in  03  to  150  ratiiotn.s,  and  sometimes 
to  200  fathoms  or  more,  is  bathed  by  the 
waters  of  the  Gull"  Stream.  CoD8ef|ueutly  the 
t«MTiporalnrc  of  the  bottom  water  along  this 
lielt  is  decidedly  higher  than  it  is  along  the 
shallower  part  of  the  plateau,  nearer  the  shore, 
in  30  to  60  fathoms.  The  Gulf  Stream  itself 
is  usually  litnlted  in  depth  to  about  150 
fathoms,  and  often  oven  less,  in  this  region  ; 
below  this  the  tomperaliire  steadily  decreases 
to  the  bottom  of  the  ocean-basin,  becoming 
about  aS'-a?"  in  1.000  to  1.500  fathoms,  and 
falling  to  37''-3.')"'  in  l,.^)  to  2.500  fathoms. 
Wc  ma^',  therefore,  properly  call  the  upper 
part  of  the  slope,  in  about  Bo  to  150  fathoms, 
the  warm  belt.  According  to  our  observations, 
the  bottom  temperature  of  tlie  wanner  part  of 
this  belt,  in  f)5  to  125  fathoms,  is  usually  bc- 
tweeu  47°  and  b'i"  F.  in  summer  and  early 
aiiliiinn.  Between  150  and  200  fathoms  the 
teniixraturcs,  though  variable,  are  usually  high 
••nongh  to  show  more  or  less  influence  from 
the  Gulf  Stream.  ()u  the  warm  belt  we  took 
numerous  kinds  of  animals  that  were  previ- 
ously known  only  from  the  (Julf  of  Me.\ico 
or  the  Straits  of  Florida.  .Some  belong  to 
tribes  thai  have  always  been  considered  as 
tropical  or  subtropiciil,  such  as  Dolium,  Mar- 
gincUa,  und  Avicula,  among  the  shells.  In 
■  UooUnued  from  Mo,  H, 
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^^^^^^^H              made  on  three  different  days,  as  Indicated  by  the  letters  a-a,  6-6,  c-e.    The  dotted  linei  indicate  bret 
^^^^^^^^H              the  actual  serieti  of  observations. 

^^^^^^H         fact,  this  bflt  is  occupied  by  n  nortiiern  con-      is  mucli  nenrcr   this   const  thnn  it  is  lo 
^^^^^^H         tiiiiiation    of    the    southern    or    Weeit    Indian      on    most  nio<krn   charts.     According  to 
^^^^^^V         (iulf  Stream  fniiiia.     Uiir  observations,   both      experience,  the  influence  of  the  Gulf  St 
^^^^^^B          un  the  animal  life  and  the  temfXTature.  dcmou-      becomes  decidedly  marked  by  the  rise  in 
^^^^^^^B|'          atrate  that  the  western  edge  of  the  (iulf  Stream      peratiiro  at  a  few  falhoinB  below  the  am 
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RAM  3. — Temperature  ctirves  at  the  bottom  and  surface  (o),  and   at  5,  lU,  and  '20  fathoms  1 
le  localities.    The  curves  of  bottom  ti'inperatures  extend  from  the  shore  to  near  the  800-fathom  11 

Gulf  Stream  slope.    The  position  of  each  station  is  Indicated  by  the  total  depth  placed  at  the  lu 

vertical  columns. 
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^Hknd  niso  at  Uie  b<jttoiti.  along  u  bell  cone-      it  was  bigber  tban  tbit;  nearer  tbe  sbore,  and 
^Blpoiuliiig    nearly    with    the   Oo-lathotn  line  in      csiH;tiiilly  opposite  the    months   of  the    bays 
^^Autunicr.     This  is  shown   both  by   the  abun-      and  soumls.  where  the  tidal  flow  ra|iidly  mingles 
^^taant  oeeunence  of  the  various  [Kflagic  animals,      the  warm  stirfao- water  (70°  to  "."i")  with  tbe 
^^Bulf-weerl.    etc..    eharaeteiistie    of   the    fiulf     bottom  water.     On  the  cold  part  of  the  shorc- 
^^Sireani  water  farther  south,  and  by  the  lem-      plateau  we  also  found  an  abundan<?c  of  arctic 
^■jpiratures  taken  by  us.     The  diagiains  of  tern-      s|>ecies    of    animals,    such    as    are    found    at 
^«  peralure  curves  in. J,  lu. -20,  ;^0,  and  ■')0  fathoms,      similar  ami    less   depths    north   of  Cape  Cod 
^Bnll  illustrate  this,  as  well  as  those  of  the  surface      and  in  the  Ray  of  Fundy.     During  the  colder 
^Band   bottom.     The   recent   English  admiralty      season  of  the  year,  the  temperature  of  the  water 
^*  charts,  and  others,  place  the  inner  edge  of  the      over  thi.s  plateau  is  decidtnlly  lower  :  for  ood- 
f       fiulf  Stream,  in  summer,  entirely  outside  the      fish,  even,  are  taken  here  in  large  numbers  in 
1       stupe,  or  40  to  TiO  miles  farther  from  the  co.ast      winter.     This  plateau,  esi)eeially  over  its  shal- 
1       tban   we   have    found   it   in    this   region.     In      lower  portions,  has,  therefore,  a  variable  cold 
^^pummer,     as     is     well 

^^Known,     tbe     Gulf 

Srffc  (•     M           i<           iM          IM          m          iM         n>         ]«•         )w         «i'        <>•         «••                      ■ 

^^ Stream  is  noticed  near- 
er   the    coast   than    in 
winter;  but  thiM,  doubt- 
less, applies  strictly  or 
chiefly  only  to  the  sur- 
face   water.       Bu(     in 
summer,  owing   to  the 
heat  of  the  sun,  there  is 
often  very  litUe  diflTer- 
ence  lietwecn  th«  tem- 
perature   of   tbe    »tur- 
face  water  at  the  Gulf 
Stream  and  on  the  in- 
shore plateau,     tlur  in- 
vestigations show  that 
the  warm  belt,  in  6.")  to 
125  fathotus,  is  inhab- 
ited by  a  peculiar  south- 
ern fauna  that  could  n»)t 
exist  there  if  the  Gnlf 
Stream    did    not    flow 
iilong  this  area  at  the 
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bottom,  both  in  winter     ,^               ,      ...                               ......           ,.,,,., 

.                      Ti  -         ■       Diagram  4.  — leniperature  curves  ml  the  bottom  and  surface  (o),  and  at  the 

1 """  summer,     it  is  evi-         intermediate  deptlis  of  fi,  10.  20.  :50.  .')0.  and  100  falhoms.    These  ohsenix- 

^Kdent  that  what  many  of         tioiis  were  all  mude  .Sept.  14.  18SI.    This  illustrates  the  rise  lu  temperature 
^^Bthese  s|H>cies  require  is         between  30  nud  iyO  fathoins  from  the  surface. 
not  a  veiy  hit/h.  but  a 

neaili)  uniforin  tempernture  all  tbe  year  round,      climate.     Hut  the  deep  water,  below  3(10  futh- 
Such  an  eipiable  temperature  <;ould  not  exist      oms.  has  a  wni/orm?y  co/d  c/imai''.   It  is  evident 
in  this   region,   except  under  the  direct  and      that   the  warm  belt   is  here    a    comparatively 
constant  influence  of  the  (lulf  Stre.im.     On      narrow    zone    along    the    bottom,   we<lged    in 
the  lower  p.art  of  the  s1oim«,  in  300  fo  7W0      between  the  cold  waters  of  the  in-shore  plateau 
fathoms,  we  found  numerous  arctic  forms  of     and  the  still  colder  waters  that  cover  the  outer 
^_  Jife,  corrcBjiouding  to  the  lower  temperature,      and  deeper   part  of  the   Gulf  Stream   slope. 
^Bwhich,  at  300  lo  500  fathoms,  is  usually  41°      The  actual  breadth  of  this  warm  belt  varies, 
^Bto   40"  F.  ;    and,  at    500    to    1.200  fathoms,      however,    acwrding   to   the  steepness  of  the 
^■40"  to  38°  F.     On  the  in-shore  plateau,  which      b1o|k-,  and  in  consequence  of  vaiiations  iri  the 
is   occupied  by  a  branch    of  the   cold    arctic      curivuts.     Just  south  of  Martha's  Vineyartl, 
current,  about  :M  miles  wide,  we  found  that      as  will  Ite  seen  by  map  I,  the  slope  apinars 
the  tera|5erature  of  the  bottom  water  usually      to  be  less  rapid  than  it  is  either  to  the  east- 
varied  from  40"  lo   ti""  F.  in  August,  at  the      ward  or  southward,  and  consequently  there  is 
depths  of  30  to  60  fathoms.    In  some  instances      here  a  broader  area  occupied  by  tbe  warm  licit. 
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especially  bfetwi^en  the  (>o  «nri  InO  Ihthorn  lines. 
Probiihly  this  w.inn  lielt  liiiiilly  narrows  out 
ami  <lisa[»|ienr8  I'rotii  the  bottom  bi'fnre  reat-h- 
iiig  the  const  of  Nova  Scolin.  \Vc  have 
liilhei-to  ohtaiiii'fl  no  evidence  of  mich  a  belt 
oir  that  coast  fi'oni  tcrnpcrnturi'  obsLTvatioiis 
and  the  character  of  Dw  famia  :  therefore  it 
is  probalile  that  the  cold  water  of  the  greater 
depths  there  mingles  diroctly  with  that  of  the 
In-shore  plateau.  South wan.1,  the  warm  belt 
continiieB  to  the  Straits  of  Florida,  and  beyond, 
the  depth  of  the  water  i:haracterizc<l  by  iiieu- 
ticftl  tetn|)eraturcs  gradually  increasing  as  we 
go  south.  At  Cape.  Ilalteras  this  belt  be- 
comes very  narrow,  owinj;  to  the  fibrupt- 
nes3  of  the  slope,  and  approaches  much 
nearer  to  the  shore ;  but  otf  the  Carolina 
coasts  it  spreads  out  over  a  wide  area,  which 
is  inhabited  by  a  rich  fauna,  similar  to  th.it 
investigated  by  us  otf  Mnrlha's  Vineyard. 
Many  of  the  species  are  already  known  to  be 
identical. 

In  the  following  summary  table  are  shown 
the  usual  range  of  variation,  and  the  approxi- 
mate average  temperature  at  the  bottom,  in 
the  more  characteristic  zones  of  depth,  beyond 
20  fathoms,  in  summer  :  — 

Bottom  temperature». 


Psihonu, 

Dmal  nuige. 

ApproxInuW 
Bveragp. 

SO  in 

25 

46°- 51° 

Kah. 

40°  Fah. 

25  to 

.W 

42°- 40° 

440      " 

Oo  to 

130 

470-530 

50°      " 

65  10 

150 

4150-  530 

40.5°  " 

65  to 

100 

430-  .Vjo 

4S..'i°  " 

160  to 

2(K) 

43°-  50° 

47°      " 

200  to 

.300 

41°- 40° 

43°      " 

300  to 

4.-)0 

4(l°-  42° 

40  5o  " 

4.50  to 

000 

400-41° 

40°      " 

600  to 

MOO 

3»°-40.5 

3  .1 

30.5°  " 

600  to 

I,4U0 

;l8°-3n° 

.38.5°  " 

fProm  this  table,  and  from  the  diagrams  (2  and  .3), 
a  few  of  the  piiblislii'd  teinperatiiri!  observatioiiH, 
which  were  ithnormtilly  hieh,  have  been  excluded, 
because  they  were  probably  erroneous,  owbig  to  a 
displacement  of  the  index,  or  some  other  accident.] 

A  sin};ular  feature  of  the  serial  temperatures 
taken  at  many  stations  is  illustrated  by- 
diagrams  3  an<l  4.  In  twenty-nine  localities 
out  of  thirty-six.  where  sufflciently  full  scries 
of  temperatures  wore  taken,  the  temper.-iture 
was  lower  at  '20  to  .30  fiithoms  than  at  '»0  fath- 
oms. Usually  the  temperature  falls  pretty 
regularly  fi»in  ."i  to  30  fathomx ;  it  then  rises 
often  three  or  four  degree*,  and  sometimes  eight 


to  tea  degrees,  at  50  fathoms,  fulling  agaiti 
at  liJO  fathoms;  but  the  temperature  at  IO11 
fathoms  was  often  hi'iher  than  at  .30  fathoms. 
In  some  cases,  as  shown  in  diagram  4,  the 
temperature  was  lower  (4.i°  ]•". )  at  ^10  fUthoma 
than  even  at  the  bottom  in  200  to  'J.'jO  fathoms. 
There  is  often,  therefore,  a  stratum  of  colder 
water,  20  to  40  fathoms  beneath  the  surface, 
overlying  the  warmer  (iulf  Stream  water,  situ- 
ated between  .^0  and  100  fathoms,  below  the 
surface  in  this  region.  This  stratum  of  cold 
water  may  be  a  lateral  extension  of  the  cold 
water  of  the  in-sliore  plateau,  situatctl  at  sitni- 
lar  depths.  Perhaps  the  greater  density  of 
the  Gulf  Stream  water,  due  to  evaporation, 
maj"  so  nearly  balance  thi*  increase  in  density 
due  to  lower  temperature  as  to  make  this  a 
phenomenon  of  constant  occurrence  at  these 
depths. 

It  happened  not  infrequently  that  the  sur- 
face temperature,  early  in  the  morning,  when 
we  usually  began  dredging,  was  one  or  two 
degrees  lower  than  that  at  ■>  fathoms,  but,  dur- 
ing the  midiile  of  the  daj-,  the  surface  water 
was  generally  slightly  warmer  than  that  at  o 
fathoms.  These  changes  are  illustrated  by 
some  of  the  lines  on  diagrams  ;5  ami  4. 

[Til  bt  contlnu'tl.\ 


TRANSFERRED    r^fPRESSfONS     AND 
VISUAL    EXALTATION. 

TuERE  has  recently  ajipeared  in  the  Fort- 
nightly  review  an  article  hy  Messrs.  Kdinnnd 
Guriiej'  and  F.  W.  M.  "Myers,  regarding  the 
subject  of  what  is  popularly  known  as  cUiir- 
voyance.  By  these  authors  it  is  termed 
'transferred  impression.'  The  genllomen  in 
question,  working  under  the  auspices  of  the 
Society  for  physical  research,  have,  as  they 
claim,  collected  an  enormous  amount  of  evi- 
dence, all  tending  to  prove  that  the  mind  can, 
under  certain  conditions,  receive  im|)rcssioDS 
through  other  agencies  than  the  senses.  The 
mental  conditions  under  which  this  power  is 
developed  are  generally  abnormal,  either  as 
regards  the  Percipient  or  the  person  per- 
ceived, who  is  called  the  Agent.  The  eases 
are  classified  in  accordance  with  this  condition. 
I  append  here  a  specimen  of  the  stories  which 
these  gentlemen  attest  as  true. 

*'  A  mesmerist,  well  known  to  us,  was  re- 
qucste<i  by  a  lady  to  mesmerize  Iter,  in  order 
to  enable  her  to  visit  in  spirit  certain  pUicea 
of  which  he  himself  had  no  knowledge.  Hf 
failed  to  produce  this  eHeet,  lint  found 
he  could  lead  her  to  de-ocribe  places  urdo 
to  her,  but  familiar  to  him.       Thus,  on   uitu 
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occasion  ha  enablwl  her  to  descriVie  a  particular 
room,  wiiic'h  she  had  never  entered,  but  which 
8hc  <lescrilieil  in  perfeet  uonformity  with  ids 
recollection  of  it.  It  then  oei^urred  to  him  to 
iruagiiie  a  large  open  umbrella  as  Iving  on  ii 
talile  in  this  room,  whyroupon  the  la<l_v  imme- 
diately exclaimed,'!  see  a  large  open  um- 
brella" on  the  table.'  " 

Now,  the  facts  which  these  gentlemen  are 
trj'lng  to  estikblish  arc  entirely  antagonistic  to 
modern  physiological  views,  as  I  have  writ- 
ten elsewhere  { yew- York  medical  record) .  It 
is  now  believed  that  the  senses  were  devel- 
oped in  order  fo  enalile  the  animal  to  adjust 
itself  better  to  its  environment.  They  were 
evolved  primarily  by  the  environment  rather 
than  for  it.  And  in  the  history  of  animal 
evolution  there  are  aljsoliitely  no  data  to  en- 
able us  to  account  for  the  existence  of  super- 
or  extra-sensory-  perceptive  jwwers.  If  such 
powers  ilo  exist,  we  must  seriously  alter  our 
views  of  evolution  as  regards  physiological 
functions.  Their  existence  is  therefore  ante- 
cedently most  improbable,  and  the  evitlcnce 
for  the  same  demands  the  most  rigid  scrutiny. 
So  far.  it  by  no  means  carries  conviction. 
Messrs.  Gurney  and  Myers  give  us  specimen 
stories  which  :ui',  for  a  large  part,  told  by 
women,  or  even  by  children.  .Some  of  them 
•  are  legt,'ndury.  the  incidents  dating  hack  a  cen- 
tury. The  authors,  perhaps,  allow  for  uncon- 
scious ex.aggeraliou,  but  it  does  not  api>ear 
so.  They  cert-iinly  do  not,  in  their  estimate, 
allow  for  the  clement  of  coincidence.  Thou- 
sands of  '  imi)ressions,  dreams,'  etc.,  occur 
daily :  we  only  hoar  of  those  which  appear  to 
be  true. 

Finally,  and  it  is  this  ^loint  which  I  espe- 
cially wish  to  bring  out.  the  London  <|U.asi- 
scienlists  do  not  appear  to  be  aware  that  there 
is  most  likely  such  a  thing  as  an  enormous  ex- 
altation of  liie  sense  of  vision.  This  possi- 
bility ought  eerlainly  fo  be  taken  into  account 
in  studying  the  class  of  phenomena  under  con- 
'  aidcration. 

As  evidence  of  this  power  of  visual  exal- 
tation, 1  beg  to  relate  the  following  experi- 
ment :  — 

In  the  summer  of  1881,  the  late  Dr.  George 
M.  Beard.  Dr.  William  J.  Morton,  editor  of 
the  Journal  of  nervous  anil  mental  diseaaes, 
of  this  city,  anil  myself.  ctIIciI  by  ap|)ointment 
U|)on  a  Jlr.  Carpenter,  who  was  a  professional 
mesmerizer.  then  stopping  in  this  city.  Our 
objeet  WHS  to  lest  the  alleged  power  of  Mrs. 
Carpenter,  lii.s  wife,  to  read  and  see  objects 
when  blind-folded.  Mr.  Carpenter  was  a  man 
of  much   intelligence,  aod,  I  believe,  honest, 


though  necessarily  using  a  liule  humbug  to 
give  more  effect  to  his  dram.-itic  (lerrormances. 
lie  knew  ix'rfeetly  well  that  mesmerism  was 
merely  a  morbiil  jisyciiological  condition,  not 
involving  any  occult  force.  His  wife  was  a 
lady  of  about  thirty  years  of  ago.  of  vcrj' 
pleasing  appearance,  intelligent,  reOned  in 
manner,  and  evidently  of  a  highly  sensitive 
organization.  She  was  easily  susceptible  to 
her  husband's  itiHuencc,  anil  could  be  hynix)- 
tLzed  by  hira.  In  the  hypnotic  condition, 
at  certain  times,  her  visual  sense  n])peared 
to  be  enormously  exalted.  Dr.  Beard  had, 
on  several  occasions,  under  suitable  tests, 
seen  her  read  cards  with  eyes  closed  and 
bandaged.  Sometimes,  however,  she  had 
failed. 

On  the  present  occasion  we  were  ushered 
into  the  large  back-room  of  a  New-York 
boarding-house,  Mrs.  Cari»enler  and  her  hus- 
band being  the  ord\'  persons  i)resent  besides 
ourselves.  It  was  broad  daylight,  and  there 
was  no  attempt  to  darken  the  room.  Mr. 
Carjx'nter  hypnotized  his  wife  so  that,  while 
perfectly  conscious  of  every  thing,  she  could 
not  open  her  eyes.  Her  eyes  were  then  ban- 
daged with  four  handkerchiefs.  Two  were 
folded,  and  laid  as  pads  over  each  eye ;  the 
others  were  tied  around  the  head.  In  addi- 
tion, a  strap  was  lied  aroimd  just  below  the 
nose.  (I  have  bandaged  my  own  eyes  in  this 
fashion,  and  found  that  I  could  not  distinguish 
light  from  darkness.)  Jlrs.  Carpenter  was 
placed  in  a  chair  at  one  end  of  the  room.  Mr. 
Carpenter's  eyes  were  then  bandaged,  and  he 
was  placed  at  the  other  end  of  the  room,  so  as 
to  prevent  any  iwssible  collusion.  A  pack  of 
cards  which  had  been  brought  by  Dr.  Beard 
was  shullled,  and  placed,  with  faces  down, 
upon  a  table  besi<le  Mrs.  C.  One  of  us  then 
took  a  eanl.  and  handed  it  to  her.  .She  held  it 
in  one  or  both  hands  before  her  eyes,  sometimes 
pressing  it  upon  her  forehead.  Xo  questions 
were  asked  by  any  one.  Her  husband  remained 
silent.  She  wouhl  first  tell  the  color  (red  or 
black),  theji  the  kind  (diamonds,  spades,  etc.), 
then  the  number  of  8()ots.  Sometimes  she 
did  it  quickly,  sometimes  slowly :  occasionally 
she  failed.  .Sometimcb  she  could  only  tell  the 
denomination,  and  couhl  not  count  the  spots. 
Dr.  Morton  had  brought  in  his  i)Ocket  a  pri- 
vate dinner-card  with  '  B.  No.  '.• '  printed 
uiKjn  it.  No  one  but  himself  had  ever  seen  it 
in  his  possession  before.  Jlrs.  C.  took  this 
in  her  band,  and  read  it.  The  picture-cards 
were  sometimes  distinguished  also.  The  let- 
ters and  figures  looked,  she  said,  much  mngni- 
Ced.     It  general!}'  required  several  seconds 
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for  llie  impression  to  be  created.  lu  «ouie 
c»aea,  after  !>he  had  held  the  cni-d  for  soTne- 
tixno  and  failed  to  read  it,  sbo  laid  it  duwo. 
took  up  another,  and  cnllnd  it  bv  the  imme  of 
the  card  laid  down,  showing  llint  tlio  impres- 
sion from  it  had  just  been  received.  Any  en- 
tirely opnqiie  object  placed  between  her  eyes 
and  the  cnrd  prevented  her  roiulin^  it.  She 
could  not  see  objects*  to  one  side  of  the  rnngc 
of  her  eyes;  e.g..  behind  her  head. 

All  the  phenomena  seemed  to  point  to  the 
theory  that  she  had  an  extraordinary  exal- 
tation of  vision  rather  than  any  extra-sensual 
power,  .ind  I  am  at  present  inclined  to  adopt 
this  explanation. 

I  have  not  been  able  to  repeat  this  experi- 
ment. Mr.  Carpenter  refused  to  allow  his  wife 
to  repeat  it,  as  it  injured  her  health.  My 
ft-icnd,  Dr.  E.  ,S.  Bates  of  this  city,  has  a  lady 
acquaintance  who  has.  he  says,  the  :<nme 
power.  Or.  Board  told  me  a  year  ago  that 
siuilnr  exp(M-iment8  had  been  tried  by  some 
friends  of  his  in  Boston. 

I  believe  that  the  above  exijerimeiit  was  .the 
fii-st  successful  one  in  which  this  power  of 
clairvoyanci-  was  so  carefullj'  tested  in  broad 
daylight,  with  every  possible  source  of  error 
excluded.  We  were  none  of  us  able  to  see 
how  any  trick  could  have  been  played  ;  nor 
was  there  any  object  for  trickery,  as  no  money 
was  paid,  and  the  experiment  was  only  allowcti 
as  a  special  favor. 

I  venture,  therefore,  to  submit  the  account 
which  is  here  written  out  in  full  for  the  first 
time,  it  is  (|nite  possible  that  this  power  of 
exaltation  of  vision  may  explain  many  cai^es 
of  so-called  '  Ininsfcrrcd  imjiressioti ; '  at  any 
rate,  experimenters  like  Messrs.  Guniey  and 
Myers  should  be  aware  of  its  probable  exis- 
tence. C.   L.   Dana.  M.D. 


THE  WEATHER  IN  APRiL,  18S3. 

The  most  marked  storm  of  the  month  ap- 
peared on  the  North  Pacific  coast  on  the  18th. 
('rossing  the  Rocky  Mountains,  it  w-is  central 
in  Colorado  on  the  2l8t,  and  passed  off  the  ,Vt- 
lantic  coast  on  the  :.'3d.  On  the  21st,  pressures 
below  twenty-nine  inches  (lower  than  before 
noted  in  this  region  in  twelve  years)  wore  re- 
corded in  and  near  Colorado.  Attending  this 
depression  were  exceedingly  severe  local  storms 
and  tornadoes,  which  form  the  main  feature  of 
the  weather  this  month.  These  were  specially 
severe  in  Iowa,  Alabama,  Jlississippi,  and 
CSeorgla.  In  the  latter  two  states,  from  two 
hundred  to  three  hundred  people  lost  their 
lives.      In    Colorado    a    passenger- train    was 


thrown  from  the  track  near  Comoon  the  Slat : 
at   Pueblo  the  storm  began  at  i  p.m.  of  the 
same   date,  and  was   the   worst  ever   known 
there  :  several  houses  were  unr<x)fe<l.     Kansas 
reports  a  tornado  at  Kingman  on  the  night  of  tin- 
20ih  :  it  struck  Lun  City  at  2  a.m.  of  the  2l8t. 
destroying  five  houses,  and  killing  two  people  ; 
hailstones  nine  inches  in  circumference  fell  in 
Harper  county  ;  at  New  Bedford  three  houses 
were  blown  down,  ami  one  person  w.os  killed. 
Iowa    was  visited    by   tornadoes    during    the 
nights  of  the  2l9t  and  22d  :  these  destroyed 
farmhouses,  and  some  lives  were  lost.     .Mis- 
sissippi reports  a  tornado  at  1.10  p.m.  of  the 
22d.  near  Starkvillc  :  its  width  was  three  hun- 
dred  yards,  and    within   it  every   thing    was 
levelled  to  the  ground  :  one  life  was  lost.     The 
most  terrible  disaster  from  this  cause  occurred 
in  Wesson  and  Beauregard,  about  a  hundred 
and  forty  miles  south-south-west  of  .Starkvillc. 
Wesson,  a  town  of  seventeen  hundred  inhabit- 
ants, was   struck    at  .'J.l.'i    r.M.    of  the    22<l. 
Twenty-seven   houses   were   destroyed,    sixty 
people  injured,  and  thirteen  were  kiUevl.     .\t 
Beauregard,  with  six  hundre<l  inhabitnriLs,  ibe 
tornado,    lasting    fillccn    minutes,    destroyed 
every  dwelling    and    store,   seriously    injured 
forty,  and   kille<l   twenty-nine    people.      CIun 
county  was  visited  by  two  tornadoes, — one  nt 
noou,  and  the   otlier   at   1   r.M.  of  the    22«l : 
both  were  violent,  causing  loss  of  life  and  prop- 
erty.    In  Moiu'oe  and  neighboring  counties  to 
the  north,  a  number  of  persons  were  killed.     In 
Jefferson  county  the  toru."»<]o  is  reported  at    1 1 
A.M.  of  the  22d  :  it  was  two  hundred  yanls  wide, 
and  swept  every  thing  before  it.     There  wan 
some  loss  of  life.     Ten  people  were  killed   at 
llarrisville,  seven  near  Morton,  and  two  jit  Cal- 
edonia.    The  storm  passed  cast  of  NatchcJ'  !»t 
about  10.30  a.m.,  and  east  of  Monticello(ni-:    i 
destroyed  bj-  the  tornado  of  Ajiril  21,  \Shj 
11  A.M.,  22d.    The  track  was  about  two  him  ; 
yards  wide.     There  was  some  lo.ss  of  life.      i  ti 
Alabama,  at  Talledega,  a  train  was  blown  from 
the  track.     In  (ieorgia  the  storm,  aecoinpaniiil 
by  hail,  began  at  Aniericus  between  ii  .■tnd   ■^ 
P.M.,  22d.     As  fai'  as  known,  the   track 
narrow.    Buildings  were  blown  down,  and  - 
persons  killed.     The  next  morning,  belwcon  i. 
ami    7,   a   tornado    passed    through    Kmanuil 
county,  about  a  hundred  and  twenty  milea  • 
north-east   from    Americus :  nil  houses  ii: 
track  were  swept  away,  two  jjersons  killed,  -..u 
several  injured.     .V  like  storm-wind  was  IV 
Dodge  county  about  the  same  time.     In  Doi 
erty  county  the  track  was  about  a  quarter 
mile   \vide.     Eight   persons   were   killcl. 
twenty  injured.     Low  of  life  and  great  danu.;.- 
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lo  proi)erty  are  reported  from  Clark  and  Craw- 
ford counties.  Soiilli  Carolina  reports  a  tor- 
nado at  Bisliopville  about  8  a.m.  of  the  23d. 
The  main  tmck  was  about  a  hundred  and  fifty 
yards  wide,  and  within  it  every  thing  was  swept 
awa}'.  North  Carolina  reports  a  tornado  at 
7  A.M.  of  th'-  •23d.  with  a  path  a  liundred  and 
IJtXy  yards  wide  and  about  four  miles  long.  In 
Tennessee,  winds  of  great  violence  arc  reported 
fit  Chattanooga  from  4.40  to  5.10  p.m.  of  the 
22d.     At  Kuoxville,  3.7;')  ioches  of  rain  fell 


on  the  22d,  which  is  the  greatest  fall  in 
tweuty-four  hours  for  five  years. 

Accompanying  is  the  iceberg  chart  for  April. 
The  icebergs  appear  to  have  been  most  numer- 
ous between  latitude  1 1  .-i"  and  43.5°,  and  longi- 
tude 51°  and  4!t''  \V.  This  region  is  less 
extensive  than  in  April,  1882;  and,  wliile 
solid  field-ice  was  reported  as  far  as  latitude 
44°  last  year,  none  was  seen  this.  The  map, 
'p.  .'»37,  shows,  that,  as  usual  in  this  month, 
the  winter  area  of  high  pressure  in  the  Rocky 
Mountain  region  is  giving  waj'  to  the  sum- 
mer area  of  low  pressure.  The  mean  pressure 
is  generally  below  the  norm.al,  except  in  New 
England,  where  it  is  .07  inch  above. 

The  mean  temperature  east  of  the  100th 
meridian  was  1.95°  above  the  mean  for  the 
past  ten  Aprils,  the  Atlantic  states  and  the 
lower  lake  region  only,  having  temperature 
deficiencies. 

Deficiencies  in  rainfall  of  .05  inch  and  over 


are  found  in  New  England,  iipjier  lakes,  north- 
ern Uock}-  Mountain  plateau,  and  tlie  mi<l(ll« 
Pacific  roast  region.  Al)Ove  thirtv  inches  of 
snow  fell  in  Cisco  and  Summit,  Cal.,  and  on 
Mount  Washington,  New  Hampshire. 

A  total  air  motion  of  23,11(10  miles  is  rcport^-d 
from  Mount  Washington,  with  a  maximum 
velocity  of  88  miles  per  hour  on  the  1 1th.  At 
Cape  Mendocino,  CnUfornia,  on  tlie  15th,  the 
wind  rose  to  120  miles  [ler  hour,  when  the  ane- 
morhetcr  cups  were  blown  away.  124  cau- 
tionary signals  were  displayed,  of  whicli  Wl^ 
were  justified  by  winds  25  or  more  miles  j)er 
hour. 

Severe  freshets  occurred  in  Canada  and  New 
P^ngland  from  melting  snows  as  much  as  from 
rains.  The  Mississippi  was  .ibove  danger-lino 
at  Cairo.  Vicksburg,  and  New  Orleans,  but  no 
serious  damage  had  resultetl.  On  the  2lBt, 
Helena,  Ark.,  experienced  the  heaviest  rain  in 
many  years.  Nashville,  Tenn..  on  the  night 
of  the  21st,  had  five  inches  of  rain,  which 
raised  the  river  sixteen  feet  in  twenty-four 
hours,  causing  damage  to  bridges  and  rail- 
roads. 

Two  prominent  auroral  displays  maj-  li«» 
noted.  The  less  brilliant,  on  the  3d,  was  gen- 
erally observe<l  in  Canada  and  New  England  ; 
it  was  also  notcfl  in  Washington  Tenitory. 
On  the  24tli  was  observed  the  more  brilliant 
and  extensive  one.  This  was  seen  at  Nashville, 
Tenn.,  at  7.50  a.m.,  as  an  arc  of  wbitiah  lii;lii 
extending  to  the  height  of  !'°  and  over  in' 
of  the  northern  horizon  :  it  was  seen  as  fur  >v  ■  -; 
as  Fort  Benton,  Montana.  Less  impoii:;..; 
displays  were  seen  in  the  United  Stales  oo 
nearly  every  night. 

Prof.  D.  P.  Todd  of  Amherst  reports  sun- 
spots  most  prominent  on  the  15th,  and  least  so 
on  the  30th. 

At  8.50  A.M.  of  the  2d,  two  light  earthquakes 
were  felt  in  San  Francisco,  and  at  2.36  a.m.  of 
the  rith  a  heavy  shock  was  felt  at  Cairo,  111. 
The  New  York  herald  reix)rts  a  severe  shock 
in  Catania,  Sicily,  on  the  3d,  and  Nature  re- 
ports a  shock  in  Finland  at  9  a.m  of  the  8th. 


NEW  LABOIiATORy  FOR  PHYSICS  AND 
CHEMISTUY  AT  CORNELL  UNI V EH- 
SITY. 

The  new  laboratory  of  physics  and  chcii 
tr3-,  of  which  the  plans  and  pcrspcrtivo  di lin- 
ing are  given,  is  now  practically  completed,  and 
wiUbe  read}' for  occupancy  at  the  l)cginnln;r  •■'' 
the  next  autumn  terra.     The  general  arriin 
meut  of  the  building  will   be    readily  under- 
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x\  from  tlie  plans.  The  basement  contains 
ilie  liiliumtory  of  nssayiug,  tlio  Inrgc  physical 
Inlioriilorv.  iiiid  a  number  r»f  room*  dovotfil  to 
s|K'i;iftl  purposes  in  ihi'  fiepartincnt  of  pbysics, 
three  of  wiiii'li  have  rto<}r«  of  ceiiicut,  alfordiiig 
ut  auy  point  sutliciently  firm  foiitnlatioii  for 
giilvftnniri("t<'rs.     Ct'itaiii  dIIum'   lomiw   !U<'   pm- 


Powcr  from  a  large  turbine,  situated  in  the 
goi-go  north  of  tlie  building,  serves  for  driv- 
ing dynamos,  ventilating  machinery,  and  air- 
pumps  for  vacuum  and  blast,  as  well  as  for 
tlif  pnrjKJses  of  the  workshop.  The  latter  is 
Ailly  ei|«ippod  with  tools  and  machinery,  and 
i«    in   the  ehurgc  of  a  skilful  mechanic  from 
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vided  with  solid  masonry  piers  for  apparatus 
requiring  immovable  support 

The  large  physical  lecture-room,  with  its 
adjoining  apparatus-rooms,  occupies  one-half 
of  the  first  floor.  The  remainder  consists  of 
laboratories  and  work-rooms  designed  for  vari- 
ous purposes  of  in?*lruction  in  physics,  several 
of  which  are  iiNo  provided  with  masonry  piers. 
One  room  (without  windows)  is  for  photomet- 
ric work. 


Gottingen,  who  devotes  his  whole  time  to  the 
manufacture  of  apparatus. 

AH  the  principal  rooms  of  the  building  are 
supplied  with  water,  steam,  house-gas,  oxygen, 
hydrogen,  vacuum,  and  bl.ist.  The  oxygen 
and  hydrogen  arc  generated  by  electricity 
from  the  dynamos,  and  stored  in  large  gasom- 
eters, the  apparatus  employed  producing  hy- 
drogen at  the  rate  of  throe  cubic  feet  per  hour. 
In  all  the  rooms  where  time  observations  arc  to 
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be  made,  there  are  clocks  controlled,  ac- 
cording to  Jones's  method,  b}-  a  standard 
clock  provided  with  Professor  Young's 
gravity  escapement.  The  room  in  which 
this  beautiful  instrument  stands  is,  like 
the  constant  temperature  room  in  the 
basement  of  the  tower,  provided  with 
double  walls  to  prevent  fluctuations  of 
temperature.  Among  the  instruments  of 
precision  included  in  the  equipment  of  the 
laboratory,  may  be  mentioned  two  cathe- 
tometcrs,  a  standard  metre  and  yard  by 
Professor  Rogers  of  Cambridge,  one  com- 
parator, two  fine  chronographs,  three  sphe- 


nations    involving    measurements  of    the 
greatest  accuracy. 

On  the  second  floor  are  the  mineralogi- 
cal  laboratory,  furnished  with  blowpipe 
tables  covered  with  white  Minton  tiles, 
the  large  chemical  lecture-room,  the  mu- 
seum for  the  collections  of  mineralogy 
and  industrial  chemistry,  storerooms,  and 
private  laboratories.  Tlie  third  floor  con- 
sists of  the  laboratories  for  qualitative 
and  quantitative  analysis,  the  photo- 
graphic laboratory,  rooms  for  special 
work  in 'organic  chemistry  and  gas  anal- 
ysis, balance-room,  reading-room,  and 
storerooms. 


The  equipment  of  the  building  will  be 
complete  in  everj-  particular ;  and  no  pains 
have  been  spared  to  secure  the  most  per- 
fect apparatus  to  be  obtained  at  home  or 
abroad.  Many  important  improvements  in 
the  fixtures  and  arrangement  of  the  labora- 
tories, work-tables,  gas  and  water  supply, 
have  been  introduced. 

The  two  departments  have  been  rap- 
idly- outgrowing  their  accommodations  dur- 
ing the  past  few  years,  and  the  increased 
laboratory  space  the  new  building  will  af- 
ford will  effect  a  marked  increase  in  the 
amount  of  special  and  original  work. 
Spencer  B.  Newbury. 


rometers,  a  spectrometer  with  twelve-inch 
circle  reading  to  single  seconds,  two  mag- 
netometers, several  galvanometers  of  high 
and  low  resistance,  sets  of  resistance  coils, 
and  different  forms  of  ealorimetric  appara- 
tus. 

Students  entering  tiie  laboratory  begin 
with  simple  illustrative  experiments,  and. 
as  they  acquire  skill  iu  manipulation,  arc 
•assigned  experiments  requiring  the  use  of 
instruments  of  precision.  Some  of  the 
more  advanced  are  now  making  determi- 
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ST.    DAVID'S    nOCKS    AND    IfNIVEliSAL 
LAW. 

A    l>r^tOSl(lN    (i[     I  ho    St.     DiVVid  !*    rnrk>    Uw.-*    tn-ull 

o|)eiied  in  the  Gcolo(»iri\l  society  of  Loniloii  by  Hrof. 
A.  (jeikie,  director  i)(  the  Ufological  jiiivey  "'  Great 
Britain  anil  Ireland,  which  p4>g!)esies  grrat  inlert'gt  to 
nil  persons  engauied  In  Iho  study  of  tlii-  older  c.ryital- 
llne  rocks.  The  St.  Dnvid'n  riJok.s,  Kci-urding  to  Dr. 
Hicks,  consist  olf  thrive  dUllnrI  pre-Cambrinn  fomia- 

tlnr    ■   '■  .-  order:  the  Dlinetiun.  oomposed  of 

cr  ic.  and   granitoid   ropU*;  the   siii>- 

P"~  u  ililr  Arvonian,  formed  of    fvUitcs, 

k|uari/.  porphyries,  hiklle(lliita'«,  etc. ;  aiul  the  I'cliidian, 
supposed  to  be  uin'onforniiible  to  both  the  preced- 
hiK.  and  mailo  iiji  of  tnf.i<.  volcnuie  brecciiM,  nnd 
basic  liiva.<(.  The  Camhriaii  n  >?«ld  to  nverlir  all  lliese, 
and  to  have  a  b.i8t'iiient  congloinerale  comiio-ed  of 
their  ruins. 

Or.  Goikie  rnninlalns  that  the  OUnetian  is  an  erup- 
tive granite,  which  has  disrupted  and  alter>-d  the 
Cambrian  strata,  even  .^hove  the  horizon  of  the  snp- 
poBiil  ha-sal  conglomerate.  Besides  a  jjcbbly  qnnrt- 
lite  formed  of  fragments  torn  from  the  Cambrian 
couglomerate  and  greatly  Indurated,  no  rock,  except 
diabase,  is  found,  arcordinK  to  him,  in  the  granite 
iireii:  and  this  occurs  throughout  the  entire  clistricl. 
The  granite  cuts  through  successive  horizons  of  the 
Cambrian  strata,  and  U  youni:cr  than  all  of  that  for- 
matioti  in  the  district.  The  .Vrvonian  consists  of 
iiuortziferous  porphyries,  or  elvans  |aj<sociated  with 
the  granite),  ami  of  the  nietamorphoiied  strata  ad- 
jaceiit.  The  I'ebidian  consists  of  a  aeries  of  volcanic 
tufas  and  breccia'*,  with  interslratitied  and  intrusive 
lavas. 

Gelkle  boiils  that  the  Pebidian  is  on  integral  part 
of  the  Cambrian.  It  is  cut  by  the  .\rvonian  rH>rphyry 
and  Uimetlan  granite,  and  is  therefore  older  than 
these.  It  is  covered  quite  conforuiably  by  the  Cam- 
brian conglomerate,  and  not  unconformably,  as  Hicks 
alaimcd.  Seams  of  lufa  are  Interstratilied  at  various 
horizons  iii  the  conglomerate  nnd  strata  above.  This 
Cambrian  conglomerate,  instead  of  lieing  composed 
of  fragments  ot  the  Dimetian,  .Vrvonian,  and  Pe- 
bldlau,  consists  almost  entirely  of  i|uartz  atui  qiiarl- 
Kite;  "only  four  per  cent  of  fnigments  having  been 
found  to  have  been  derived  from  some  of  the  project- 
ing Uva-iilands  underneath  it."  Professor  Geikie 
then  claims  that  the  names  Dimetian,  Arvonian,  and 
Pebidian  "  had  been  foundeil  on  an  error  of  observa- 
tion, and  they  ought  to  t)«  dropped  out  of  geological 
literature." 

Prof.  X.  Reuard  also  states  that  he  liad  e.\amined 
these  rocks  microscopically,  in  concert  witii  Dr». 
Zirkel  of  Leipzig,  and  Wiclitnann  of  Utrecht;  anj 
their  conclusions  are.  that  the  so-called  Dimetian 
rock  Is  unquestioTiably  a  true  granite  (eruptive). 
The  <|uartzp'"  '  ~  ■ '  -  n>'relike  the  contact  specimens 
of  granite,  ;i  i  to  be  such.     The  tufa  found 

in  anil  aliovi'  jiieratc  is  a  true  tufa,  and  not 

a  mere  superliciul  Wiiste  of  older  volcanic  rocks. 
The  olwerved  foliation  existed  above  tlie  conglomer- 
ate as  well  as  below. 

That  the  nucstions  Involved  in  Dr.  Geikie's  puBi- 

tion  •"•■■■  I K-  .......-.•^t ><  manifest   U'""  '!•- fact 

til  I  oined  in  tl  'tig 

wli  :ji.    Thcv  are 

of  ei|U,il  ijitv-rest  lo  Amerii'iin  geologists  ikiid  petrog- 
ntplien,  since  they  are  the  v.mie  as  ilinse  thii  present 
Wli"      '  '  '    .      '  ■■  '        '■-.  — 

a  to 

tliu       _......;. , ...      ;  .1     ...lan, 

Monuilboii,  and  Uuroulan,  in  New  England;  by  Dr. 


Setwyn,  conceniine  the  Norian,  Montnlban,  nnd 
Tv-riiiin.  In  Canada;  by  Mctsrs.  Whitney.  Selwyn, 
W  •  ;1.  and  Wadjw.irth,  with  rcspt-et  to  llie  Lake 

>ii|  '  II'  1  geology;  and  by  Geikie  nnd  Wadsworlh,  re- 
garding the  i''orlielh  parallel  exploration. 

The  writer  ha*  nowhere  seen  any  general  state- 
ment of  the  Ixrnrings  of  these  questions;  and  it  may 
be  briefly  indicatei]  liere  wiiat  jiorae  of  them  seem 
to  him  to  be.  They  seem  to  be  involved  in  the  dis- 
tinction between  one  nnlversal  law,  moving  in  a  uni- 
form, dellnlte  direction,  and  recnrrent  phenomena 
or  special  creations  and  conditions.  Under  the  lat- 
ter view  there  seems  to  belotig  the  belief  thai  detri- 
tal  or  chemical  sediments  are  returneil  to  ei'uptive 
fi'mis;  that  erniitive  rocks  an-  of  eheinical  or  sedi- 
mentary origin ;  that  these  were  clifferent  in  pre-ter- 
tiary  lime  from  what  they  were  in  llie  Ici-tiary;  that 
certain  geological  periods  an?  marked  l>y  certain  kinds 
of  rock;  that  the  azoic  system  lias  been  subiiivided 
upon  natural  principles:  that  there  have  been  recur- 
rent periods  of  heiit  and  cold.  This  view  includes  the 
theory  of  the  metamorphic  origin  of  gniiiite,  the  pres- 
ent gecdogico-raineraloglcal  chissillcatlon  of  rocks, 
and  embraces  uniforraltariauisni,  catustrophism,  plu- 
tonism,  and  neplnnism. 

The  other  maintains  the  existence  of  a  universal 
law,  which  should  be  the  guide  in  all  investigation.*, 
—  a  law,  which,  in  its  more  special  applications,  Pro- 
fessor Whitney  has  endeavored  to  iiluslrate  in  his 
(!!;iimatic  changes,  and  Sir  William  Thomson  in  his 
papers  on  the  age  of  tlie  earth  and  sun, — a  law 
whioh  the  present  writer  h.is  tried  to  express  in  his 
petrogrnphicnl  work.  It  is  regarded  as  the  law  which 
will  one  day  be  eotnplelely  worked  out,  and  in  accord- 
ance with  which  our  views  in  lilstory,  philosophy, 
science,  —  all  branches  of  human  knowledge, — will 
then  be  reconstructed.  The  expression  of  the  law 
varies  in  different  ages,  but  for  the  physical  universe 
it  seems  best  formulated  at  the  present  time  by  Sir 
William  Thom.son:  The  degradation  and  dissipation 
of  energy,  the  passage  from  the  unstable  towards  a 
more  stable  condition,  the  tendency  to  harmonize 
with  the  environment,  —  tlie  law  under  which  the 
universe  tias  moved  from  the  beginning,  and  under 
which  it  will  continue  Its  course  uniformly  towards 
the  end;  it  assumes  that  no  turjiliig-back  can  occur, 
and  that  no  energy  onco  lost  can  be  restored,  except 
bv  the  same  .\lniighty  Power  wliich  gave  It  hirlh. 

M.  E.  W.^uswoKTH. 


TIIK  HUMAN  REMAINS  OF  THE  BONE- 
CA  VERNS  OF  BRAZIL. 

Tbe  discovery  by  the  lale  Dr.  Lund  of  liuman  re- 
mains associated  with  the  extinct  mamninllun  fauna 
of  the  caverns  of  Lngoa  .Santa  in  the  province  of 
Minos  Geraes,  Brazil,  mmle  famous  by  bis  researches, 
has,  until  recently,  passed  almost  unnoticed  among 
ethnologists.  Dr.  Lund's  statements  in  the  communi- 
cations which  aceompanie<l  the  human  bones,  sent  to 
the  soi'ieties  of  Rio  de  Janeiro  and  Copenhixgcn,  are,  I 
tielleve  (I  write  without  the  documents  for  reference), 
uii<|ualilicil  ai*  to  the  direct  ns«ociatiim  of  the  human 
witli  the  extinct  mammalian  remains,  and  have  been 
received  as  conclusive  by  prominent  ethnologists. 
There  can  be  uo  question  of  Dr.  Lund's  perfect  good 
faith  In  the  matter;  but  it  may  he  asked  whetlier, 
forty  years  ago,  such  care  as  Is  now  considered  neces- 
sary in  such  investigations  would  have  been  exer- 
cised, even  hv  so  able  and  conscientious  an  observer 
as  Luiul  is  recognized  to  have  been. 

So  long  a  time  has  elai>sed,  that  it  is  now  difficult 
to  verify  the  exact  conditions  under  wliicb  tlie  bones 
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'  111  tlying  trip  througli  llie  Lngoa 

■'■'  !H|uiiies  111  reg.ird  to  the  mutter, 

^' •     •   ■■..  .luy   very  (Infinite   itifcirinatiou. 

Accorftiiiit  to  tliL'  reporu  of  the  comraou  peoiilo,  miiny 
cuveriis  wiTO  explored  by  Lund  and  liis  assistants  In 
person  for  the  express  purpose  of  collei:tln^'  fossils, 
while  others  were  worlted  by  tlie  people  of  llie  vicinity 
for  saltiiulrf:,  wlio.  under  instructions  from  Lund,  and 
prubably  us  far  as  possible  under  his  supervi4ion. 
saved  tlie  fossils  disinterred  in  llieir  opi'r.«tior>5.  I 
could  learn  nothing  as  to  the  conditions  under  which 
the  human  skull  now  in  the  museum  at  Rio  de  Ja- 
neiro, and  slated  to  have  been  found  with  remains 
of  extinct  mammals,  was  met  with.  More  delinite, 
aud  aiiparently  reliable  information  win  given  in 
reifard  to  a  complete  human  skeleton  which  was  one 
of  a  lot  sent  to  Copenhagen.  .\  Workman  in  one  of 
the  saltpetre  caves  at  some  distance  from  Lagoa 
Santa  found  the  skeleton  in  his  work,  and,  to  gain 
the  reward  offered,  took  it  to  Lund,  who  gave  him 
tlie  sum  of  forty  milreii  (about  twenty  dollars).  This 
ni.in  is  still  alive;  but,  from  lack  of  time.  I  was  unable 
to  see  him.  It  is  said,  that,  on  his  recent  visit  to 
Jfin.is.  the  emperor  had  an  interview  with  him  ou 
the  subject. 

Recently,  while  in  New  York,  I  had  the  good  fortane 
to  meet  .Mr.  Nicholas  Brandt,  son  of  the  late  Prof. 
P.  A.  Brandt,  who  was  for  many  years  the  secretary 
and  companion  of  Dr.  Lund.  Mr.  Brandt,  who  had 
spent  some  time  at  Lagoa  SSanU  in  company  willi 
his  father  anil  Dr.  Lund,  kindly  gave  ine  the  fullow- 
lni{  note:  "The  remains  of  the  prehist/irie  man, 
discovered  by  Dr.  Lund  in  Minas  before  1  caine  to 
Brazil,  and  about  which  the  professor  sent  his 
memoirs  to  the  InslUuto  Mutorlco  e  yeograpliico  of 
Rio  de  Janeiro  in  January,  ll<42,  and  April,  1844, 
were  often  the  suiijects  of  our  conversation.  The 
doctor's  opinion  was  positive  that  the  skeletons  be- 
longed U)  the  same  period  as  the  fossil  fauna  with 
which  he  enriched  the  knowledge  of  natural  history 
U<  aiioh  a  larife  extent.  The  opinion  of  Cuvior  and 
Humboldt,  Dr.  Lund's  friends,  was  fully  justified  in 
urging  the  doctor  to  go  to  Brazil,  and  use  his  energies 
In  the  service  of  tliis  branch  of  science.  The  doctor 
was,  of  course,  a  pure  follower  of  his  friend  Cuvler. 
Darwin  and  Darwinism  were  at  that  time  hardly  heard 
of,  as  his  Blikpna  Braselleiui  Di/reeerden  fully  shows." 
Mr.  Brandt  adds,  that  but  for  the  loss  of  all  his 
private  papers.  Including  his  Brazilian  journal,  and 
many  letters  from  his  father  and  Dr.  Lund,  in  the 
Atlantic  ilisastcr  some  years  .igo.  he  would  have  been 
»ble  to  give  a  much  more  deftnite  aiul  detailed  ac- 
count of  Lund's  life  and  work  at  Lagoa  Santa. 

Okvili.c  a.  Dcubt. 


LETTERS   TO   THE   EDITOR. 

Solar  constant. 

This  term  is  becoming  prominent,  and  Us  use 
has  given  rise  to  some  confusion.  I  find  some  au- 
thorities, taking  the  value  given  by  Forbes,  give  28.2 
calories,  while  others  give  'J.82  calories.  Since  a  ca- 
lorie is  the  delinite  amount  of  heat  required  to  raise 
a  kilogram  of  w.itor  1°  C,  It  Is  evident  that  one  of 
these  is  in  error. 

Professor  Young,  in  his  '  Sun,'  p.  20;!,  defines  the 
polar  constaut  as  the  amount  of  heat  received  per 
minute  by  one  square  metre  e.xpo»ed  perpendicularly 
to  the  sun's  rays  at  the  upper  surface  of  the  atmos- 
pbore.    Nomeution  is  niadeof  til'  .receiving 

the  heat.     In  corre<pondence  w.  r  Young, 

I  have  received  the  following  eiiu.:, :..c  solar  con- 


«    "  m' 

surface,  t  =■  quantity  of  heat,  m  =  unit  of  time. 
On  this  b.tsi«  we  may  deline  the  solar  constant  as  tb© 
amount  of  heat  received  in  a  unit  of  time,  by  a  unit 
of  muss,  .spread  upon  a  unit  of  surface,  exposed  as 
above.  In  this  equation,  however,  we  may  divide 
te  by  .t,  and  obtain  U  =  depth,  and  we  shall  have  the 

solar  constant  =  — — ;  I.e.,  the  solar  constant  equals 

the  quantity  of  heal  received  from  the  sun  at  the 
limit  of  the  earth'x  atmosphere,  by  a  unit  of  depth 
of  water,  in  a  unit  of  lime. 

We  may  express  this  numerically  as  follows:  take 
a  square  metre  and  spread  upon"  it  a  kilogram  of 
water;  it  will  lie  1  mm.  deep.  Since  the  kilogram 
is  the  unit  used  in  defining  the  calorie,  we  may  say, 
using  Forbes's  value,  that  the  solar  constant,  'J.S.a  ca- 
lories. Is  the  amount  of  heat  received  by  1  mm.  depth 
of  water  exposed  as  above.  The  use  of  the  term  '  ca- 
lorie' seems  unfortunate;  and  we  might  adopt,  as 
more  satisfactory,  a  centimetre  as  the  unit  of  depth, 
and  degrees  as  expressing  heat.  We  would  then  have 
the  solar  constant  equal  to2.82Centigrade-centimetre- 
niinute  degrees,  or  2.82  ccm°.;  i.e.,  the  sun's  heat 
falling  upon  a  centimetre  depth  of  water  would  raiso 
it  2.S2°  C.  in  one  minute. 

This  will  be  recognized  as  of  the  same  foi*™  of  ex- 
pression as  adopted  by  Herschel,  who  describes  the 
sun's  heat  as  sufficient  to  melt  a  coaling  of  ice  an 
inch  thick  In  2h.  13  m.  nearly.  H.  A.  Hazem. 

Spanish  folk-lore. 

In  the  account  of  folk-lore  in  Europe,  in  Sciie:tcK 
for  May  2."),  I  see  no  notice  of  Spanish  efforts  in  that 
Held.  My  acquaintance  with  tlic  sul)ject  Isbiit  slight, 
yet  it  has  extended  to  the  important  and  intereBling 
works  of  Antonio  de  Trueba,  who,  In  187S,  sjMjke  of 
himself  as  "almost  tlie  only  writer  of  our  country 
who  has  given  liimself  with  ,iny  diligence  to  thU 
task  (the  cnlle<'lion  of  popular  stories),  especially  now 
that  the  illustrious  Fem.in  Caballero  rests  fmm  fab 
most  glorious  labors."  The  method  of  Trueba  dif- 
fers from  that  of  the  brothers  Grimm,  for  example, 
in  that  he  adds  the  polish  of  his  admirable  style  to 
the  rougli  form  of  tlie  stories  as  they  fall  from  the 
mouth  of  the  people;  such  a  process  being  necessary, 
he  maintains,  in  order  to  fit  them  for  a  place  ainons 
the  products  of  the  literary  art.  I  subjoin  a  list  ot 
his  publications  in  this  department:  CncntoH  de  color  < 
de  roaa.  CuentoK  campeiiiioa,  Caentns  poi>ulares,  Cuen- 
tot  de  viton  y  muertos,  Cuentot  de  varlos  colores,  and 
Narrnclonca  pnpularet.  RoLLO  Ogdkn. 

Clovolnn.l.  <).,  May  is. 

Capture  of  the  created  seal  on  the  coast  of 
Maaaaohusetts. 
At  various  times  large  seals  havi>  lieen  Men  or 
taken  on  the  coast  of  Massachusetts,  and,  although  In 
no  case  jmsitively  identitieil,  presumed  to  be  exam- 
ples of  the  crested  seal  (Cystophora  cristata),  luaiuij- 
because  a  specimen  of  this  species,  described  lonjc 
since  by  Dr.  DeKay,  was  taken  in  18J4  in  a  small 
creek  emptying  into  Long  Island  Sound  at  East 
Chester,  about  fifteen  miles  from  New- York  City. 
As  two  other  large  seals  —  the  gray  seal  ( Kali  ' 
grypus)  and  the  bearded  seal  ( Kri:,'niilhns  li 

—  are  almost  as  likely  to  occur  on  the  Ne«-l     ^ 

coast  as  this  one,  it  is  some  satisfaction  to  be  .'vble  to  j 
record  the  capture  of  a  well-identified  example  of  the  | 
crested  seal   in    Newburyport   liarlior,  -May  2,   1S62. 
Mr.    E.    C.    Greenwood   of   Ipsuich.    by    whom    thai 
specimen  was  secured  and  mountetl,  informs  tn«  that  I 
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,  it  was  a  Hne  niiult  nml<:,  elglit  (eet  In  i"".-'i.  ..-<.;._>|i- 
jlog  very  iioarly  one  thoinaiifi  poi  i  i- 
Inirii  Wiis  purclmsed  by  Dr.  G.  K.  >i  m* 
(museum  at  Charleston,  S.C  ,  where  ii.  U  now-  pre- 
■erviHl. 
'fh.li  ihii  spfcies  is  prouo  to  wander  far  from  its 
[iLsual  h.iuiits  —  llie  Ici'fielils  eastward  of  Xcwfouiid- 
Jlaud  and  northward  —  isaltestifd  by  Its  captur*?,  not 
(only  near  New-York  City,  but  also  .it  Canibriilge, 
1  Aid.,  in  an  arm  of  Chesapeake  Bay,  as  recorded  some 
^  twenty  years  ago  by  I'rofessor  Cope.  The  present 
frecord,  however,  is  llie  first  of  the  capture  of  a  posl- 
uriple  of  any  seal  on  the  Xew- 
(liau  the  common  nnall  harbor 
0.                           J-  A.  Al.LKS. 


'  lively  id' ; 
I  England 
fseal  tPhu>:.. 

Flight  of  the  flylng-fisb. 
On  a  recent  trip  from   New   Vork  to  Galvf-ston, 
I  with  the  weather  at  the  start  cold  anil  chilly,  wind 
north-east,  and  ending  in  the  Gulf  with  clear  sunnv 
I  liaya  and   summer  breezes,    there  was  every  oppor- 
'  tunity  afforded  for  watching  the  (light  of  flyinii-fliih. 
I  The  tirst  (ish  were  seen  two  days  out  of  New  York ; 
I  and  on  every  day  thereafter,  save  on  one  when  off 
I  the  coast  of  Florida,  numerous  brown  pelicans  were 
lobjerved.     Probably  the  flyine-fl<h  found  the  atmos- 
phere a  trifle  heavy,  flittini;  about  with  pelicans  fur 
liitere-iled  specl.itom.  and  attendeil  strictly  to  their 
domestic   duties.      The   act   of   flying   is   somewhat 
startling,  the  fish  emerging  with  much  energy,  and, 
from  the  very  start,  buzzing  its  wing:)  like  ahumming- 
bird:  and  in  no  instance  dhl  the  buzzing  cease  unlil 
the  flth  disappeared  in  the  sea  at  the  end  of  its  (light. 
The  longest  (light  observed   continued,  without  any 
contact  with  the  water,  for  nirre  seconds;  estimated 
distance,   si\   hundred   to   eight  hundred    feel.      In 
some  cases  the  (light  was  nearly  horizontal  ;  in  most 
<:a»e»,   however,   it  was  arched  vertically.      Flying 
across  the  winil.  it  wivs  noticed  that  contact  with  the 
water  did  not  apparently  retard  the  movement  of  the 
(ish  ii>   the  air.     Some  of  them  made  four  contacts 
before   finishing   the   flight.      The   wind    had    some 
effect  upon  the  direction  and  charncter  of  the  (lying; 
hut  dsh  were  noticed  going  with  the  wind,  and  cross- 
ing It  in  every  direi.'tion.  and  a   few   flying   diroclly 


against  it:  .V  Ix-ing  the  sl.irllng-points;  H.  the  end, 
and  the  lino  of  (light  being  shown  at  It  appeared 
from  a  point  in  a  vertical  plane  connecting  A  and  U. 

Gbobgk  J.  Carney. 
(.owell,  Mif. 

Ban's  radiation  and  geologio  climate. 
It  seems  to  me  that  Mr.  Warring,  in  his  objection 
(ScilcSCE,  p.  31).))  to  Ihe  assumption  that  the  dissi- 
pation of  solar  energy  from  loss  of  beat  diminishes 
the  tupply  of  suu-heat  receivetl  by  the  earth,  has 


overlooked  the  very  Important  factor  of  the  variable 
area  of  the  contracting  sun.  To  make  this  clear, 
let 

^  =  Quantity  of  heat  incident  normally  on  a  unit 
surface  in  a  unit  of  time,  at  the  earth's  dis- 
tance from  the  sun. 
J?  =  Railiating  or  heat-emitting  power  of  each  physi- 
cal point  of  the  sun. 
A  =  Area  of  projected  surface  emitting  heat  normally 
=  .\rea  of  great  circle  of  sun  reganJed  as  a 
sphere. 
Then  evidently,  at  a  given  distance,  we  have,  Q  varies 
as  Ry-  A:  lienee.  taking  the  example  citeil  from  New- 
comb  (as  ^-1  varies  directly  as  the  «i|uare  of  the  sun's 
diameter),  if  the  temperature  of  the  condensed  gas- 
eous mass  is  doubled  by  contraction  to  one-half  its 
primitive  diameter,  its  area  (or  A)  would  be  reduced 
to  one-fourth  Its  original  area;  so  that,  notwith- 
standing the  assumed  augmentation  of  temperature 
of  the  sun,  the  supply  of  heat  received  by  the  earth 
(or  R>^A)  would  not  be  increased,  unless  R  aug- 
mented in  a  ratio  greater  than  the  square  of  the 
temperature.  It  is  difficult  to  assign  precisely  what 
function  R  is  of  the  temperature  of  the  radiating 
body:  some  physicists  (liossetti)  make  it  propor- 
tional to  the  siiuare  of  the  absolute  temperature; 
while  others  (Slephan)  make  it  as  high  as  the  fourth 
power  of  the  absolute  temperature. 

Joii.v  LeCi.ste. 

Sphere  anemometer. 

I  am  rather  anmsed  to  see  in  Sciexce,  p.  228,  that 
Dr.  Sprung  of  Hamburg  has  re-invenlcd  an  ane- 
mometer well  known  (but  not  used)  in  this  country; 
viz.,  Howlelt's.  Dr.  Sprung,  and  all  who  wi»li  to 
help  forwards  our  knowledge  of  wind-force,  should 
begin  by  making  themselves  acquainted  with  what 
has  already  been  done.  In  the  tjuartCTli/  journal  o/ 
tlin  iiu'tcoroliKiiriil  xovletj/,  viii.,  p.  101,  will  tte  found 
an  Uisioric^il  sketch  of  anemometr-y  and  anemometers, 
by  .1.  K  Lttugliton,  M.A.,  F.K.G.S.,  president  mete- 
orological society,  and  In  It  will  be  found  notices  of 
about  two  bundled  patterns.  The  full  description  of 
llowlett's  is  glveu  in  the  Proceedinnii  Rrlixnh  rnvtmrit- 
to[)\ciil  societj/,  iv.,  p.  101 ;  but  even  Howlelt  was  not 
the  first  to  use  the  sphere;  for  In  Mr.  Laugliton's 
address  he  remarks,  '"  The  sphere  as  a  prc-^snrc-plate 
at  the  end  of  a  swinging  rod  had  been  siigui«ied, 
and  possibly  u«cd,  many  years  before  Mr.  llowl-tl's 
time,  as  a  rude  anemoscope.  It  is  mentioned  vaguely 
by  Hiilse  ( /l//yemeine  niaacliinen  rncyclujii'idie,  nn<ler 
anemometer)  in  1841,  and  is  said  by  Mr.  Bender 
{Proc.  init.  cietl  enijineerg,  March  14.  1SW2)  to  have 
been  used  by  Parrot;  but  this  I  have  not  been  able 
lo  verify."  G.  J.  Sviioss,  F.K.S. 

43  Camden  Bqunrc.  l>iDdon  N-W., 
.Mny  19.  ISM. 


SCIENCE  AND  RELIGION. 

StmlitB  in  tcience  and  religion.  Uy  G.  Fkedrrick 
Wright.  Andover,  £>>a;»<r,  1882.  ia+3D0p. 
10". 

We  Imii  the  .tpponrnnce  of  a  iKJok  oti  this 
subject  l>3'  one  wlio  is  an  earnest  woiker  in 
both  tl)colog3'  nnd  science  aa  a  sign  tbut  the 
unnatural  conflict  between  these  two  great 
deparlmoats  of  thought  will  speedily  abate, 
and  their  dilTei-cnces  be  adjusted  on  a  rational 
basis.     The   coullict   is,  in   our   opiuiou,  the 
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result  of  narrowness  and  <logmatisin  on  both 
aldcB.  and  will  never  end,  nntil,  on  the  one 
hand,  theologians  not  only  acquaint  them- 
«elvo9  with  the  facts,  but  deeply  sympathize 
with  the  ipirit  of  science,  and.  on  the  other, 
scientitlo  men  not  merely  retain  in  memory 
from  eiiildisb  days  some  extreme  forms  of 
religious  dogmas,  but  enter  deeply  and  lov- 
ingly into  the  profound  tnitiis  which  lie  at  the 
root  of  these  dogmas.  The  author  certainlj- 
deserves  ttie  tlianka  of  all  fair-minded  men  for 
the  judicial  spirit  In  which  he  treats  the  points 
in  dispute. 

As  indicated  by  the  title,  tho  book  is  not  a 
systematic  treatise,  bnt  rather  a  collection  of 
essays  written  at  dilTcrent  times,  bat  following 
a  continuous  line  of  thought.  Chapter  i..  as  in- 
troductory to  all  the  rest,  treats  of  the  grnuiid 
of  validity  of  induction.  In  this  the  author 
shows  that  both  scientifle  and  religious  beliefs 
rest  on  induction.  In  both  we  attain,  not 
demonstrative  certainty,  but  probabilities  of 
all  degrees,  in  both  we  demand  only  tho  best 
working  hypothesis.  Having  thus  in  his  Sret 
chapter  laid  a  foundation,  in  his  second  and 
third  he  takes  Darwinism  as  an  example  of 
scii'iitilic  induction,  and  gives  a  discussion 
which  is  so  fair  that  Darwin  himself,  we  are 
sure,  would  bo  satinfied.  In  the  fourth  chapter 
he  iliacusses  the  question  of  evidence  of  design 
in  nature,  and  shows  llint  Darwinism  is  not, 
as  some  supiKJse.  destnictive  of  the  doctrine 
of  design  and  (iiud  causes,  but  only  elevates 
and  ennobles  our  conceptions  of  the  designer, 
or,  to  us<'  his  own  words,  that  '•  there  is  a 
divinity  that  shapes  the  ends  of  organic  life, 
let  natural  selection  rough-hew  them  how  it 
will." 

The  impression  received  from  reading  these 
chapters  is  that  the  author,  whih;  not  cham- 
pioning the  cause  of  Darwinism,  believes  that 
some  f'irm  of  evolution — i.e.,  the  origin  of 
species  l)y  derivation  with  mo<liHcation  —  is 
extremely  probable.  Yet  he  dearly  sees  (as 
every  one  ought  to  see)  that  the  origin  of 
»|H'cie8  by  derivation  need  trouble  the  theo- 
logian no  more  than  the  origin  of  any  thing  else 
by  secondary  processes. 

In  the  fifth  chapter  the  author  runs  a  re- 
markable parallel  between  Darwinism  and 
Cnlvinisra.  showing  how  both  insist  on  absolute 
continuity  and  reign  of  law,  how  in  both  indi- 
vidual ends  are  sacrificed  to  gentjral  ends,  antl 
how  both,  if  carried  to  extreme,  tend  to  fatal- 
ism. In  both,  .ilso,  we  are  brought  face  to  face 
with  the  same  irreconcilable  antithesis  ;  for,  if 
one  strives  in  vain  to  reconcile  the  freedom  of 
man  with  the  absoluteness  of  God,  the  other 


must  strive  in  vain  to  show  how  the  free  will 
of  man  is  consistent  with  tho  invariableness 
of  law.  Our  own  view  on  this  subject  is  brieflj' 
this :  there  are  two  modes  of  viewing  natuft'» 
which  may  be  called  the  religious  and  tho 
scientific.  Acconling  to  the  one,  God  in  naturd 
operates  nature,  but  according  to  reguhir  Inw?. 
which  we  call  the  laws  of  nature  ;  m 
to  the  other,  nature,  for  all  practical  [jh 
may  be  regarded  as  operating  itself.  Both  of 
these  views  are,  wc  believe,  legitimate.  When 
we  deal  with  nature,  we  practically  must  hold 
the  latter ;  when  wo  retire  to  the  inner  sanc- 
tuary of  philosophic  thought  or  religious  emo- 
tion, we  must  hold  the  former.  Tlie  one  is 
the  necessary  work-clothes  of  our  outdoor  life. 
which  we  must  [)ut  olf  when  we  return  home 
to  enjoy  our  inner  life.  Vox  liuitc  nrnn  lUi*. 
apparent  inconsistency  —  this  daily  change 
of  clothing  —  is  the  truest  wisdom.  But  those 
who  MtiW  be  logically  consistent  in  detail,  even 
at  the  expense  of  one-li.-ilf  of  all  philosophj', 
run,  on  the  one  hand,  into  ertrcme  Calviniittn, 
or,  on  the  other,  into  universal  automatism,  — 
the  one  a  spiritualistic,  the  other  a  materialistio 
fatalism. 

Chapter  \i.  is  a  really  admirable  r^sumfi  of 
the  question  of  prehistoric  nmn.  —  his  relation 
to  the  glacial  eiM>ch,  ami  his  probable  antiquity. 
This  being  the  field  of  his  own  scientific  work, 
the  author  Is  here  at  home  ;  and  geologists 
will  read  this  chapter  with  especial  interest  as 
an  authoritative  statement  of  the  latest  antl 
best  views  on  the  subject  of  the  glacial  epoch 
in  America,  and  especially  of  the  course  and 
character  of  the  ice-sheet  moraine.  In  fact, 
it  is  to  our  author,  in  connection  with  Pro- 
fessors Chamberlin,  Uphnm,  and  Lewis,  that 
we  are  chiefly  indebted  for  tracing  the  ice-sheet 
moraine  through  the  United  .States,  and  tliitft 
generally  settling  the  fact  of  the  former  exist- 
ence of  such  an  ice-sheet. 

As  to  tho  antiquity  of  man  :  while  his  exist- 
ence during  the  latter  [)ortion  of  Uie  quater- 
nary, and  his  coexistence  with  a  now  extinct 
mammalian  fauna,  is  admitted,  yet  rciisons  are 
given  for  the  belief  that  the  time  elapsed  t^inc;** 
the  glacial  c|ioch  is  much  less  than  usually  sup- 
|)osi'd  by  geologists.  The  author  thinks  that 
the  flooded  rivers  and  lakes  which  characterized 
the  close  of  the  glacial  eiK>ch,  and  which  wkto 
undoubtedly  seen  by  man,  may  not  have  boon 
more  than  ten  thousand  years  .igo.  For  oar 
own  part,  while  we  believe  that  some  years  ago 
there  was  too  strong  a  tendency,  on  the  part 
of  many  geologists  of  the  uuiformitariau 
school,  to  stretch  the  time  beyond  reiisonablc 
limits,  yet  recently   iti  this  country  the    Win- 
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deacy  bus  l>een,  perhnpe,  too  much  the  oUilm- 
rwaj'.  Ten  thouBand  years  seews  a  short  time 
for  the  conipletiou  of  such  great  chi(nge»  us 
we  find  in  river-beds,  in  lake-margins,  and  in 
inammalian  species. 

In  the  last  chapter  the  anthor  discusses  the 
relation  of  the  Jlible  to  science.  Perhaps  the 
time  i.*  not  yet  fully  ripe  for  final  a<ljnstment 
here.  But  one  thing  is  ineanwhiU"  certain : 
.ill  the  haiTD  which  has  come,  or  will  ever  come, 
of  the  discussion  of  this  subject,  comes  only 
of  a  narrow,  intolerant  spirit  on  both  sides. 
Nothing  but  ijoixi  can  come  of  the  freoftt  in- 
quiry, if  only  it  is  conducted  in  a  simple,  iw- 
erent.  truth-loving  spirit. 

But  as  many  will  think  that  a  reviewer  is 
'  nothing  unless  critical,'  we  must  lind  some 
faults,  even  if  they  be  but  errore  of  typographj-, 
or  slips  of  the  pen.  Of  the  former,  we  find 
one  on  p.  ;J29,  where  7U^  instead  of  20"  from 
pole  is  triv»rn  as  the  position  of  the  antarctic 
continental  ice-foot.  Among  the  latter,  we 
notice  on  p.  .TU)  that  the  lilutf-deposit  of  the 
Mississippi  Kiver  is  8i)oken  of  as  the  '  orange 
gand.'  The  bhitl-deposit  is  a  very  fine  wilt 
(loess)  overly iriii  the  coarse  orange  sand. 
Again  :  the  transition  from  paleozoic  to  meso- 
zoic  caji  luirdly  be  culieil  '  one  from  water- 
breathing  to  air-breathing  animals,'  since  air- 
breat.hing  insects  liveil  in  the  Devonian,  and 
air-breatliing  insects  and  amphibians  were 
abundant  in  the  carboniferous. 

Finally,  we  should  state  that  the  book  is 
illustrated  by  several  plates,  which  greatly 
inorease  its  value. 


THE    TOPOGRAPHICAL    MAP    OF  NEW 
JERSEY. 

A   topographical   map  of  a  pari   of   northern   New 
Jer»ei/ ,  Jrom  surveys  and  lei'tUiniji  mitde,  and  local 
iurveijn  corrected        By   (JKoiioK    W.    Howki.l, 
C.E.,  Hiul  C-  C.  Vrrmsulk,  C.E.    JuUua  Bien, 
Uth  ,  1S8'2.     87.5x88cm. 
All  of  our   stale   geological  surveys  have 
been  hampered  by  a  lark  of  topographic  maps 
fui  which  to  record  and  publish  their  results. 
The  geological  maps  thus  far  completed  have 
iu  nearly  all  c.nscs  been  i>asefl  on  compilations 
of  county  and  other  surveys,  execuletl  at  dif- 
ferent tim>'6,  on  different  iil.-Jns,   and  seldom 
with  sutlicicnt  geodetic  triangulation  to  insure 
accuracy.     Kepresentation  of  mountain  form 
is   iu    nearly  all   ease*  excessively   incorrect. 
When  wirefid  topogi-siphie  surveys  have  been 
made,  they  have  unfortunately  Um  often  fol- 
IowmI  instead  of  precedeil  the  geological  ex- 
amination.    As  it  is  now  loo  late  to  go  back 
and   perforin    the  work    in  proper  order,   the 


next  best  plan  is  at  least  to  carry  on  topo- 
graphic surveys  wherever  possible,  and  secure, 
as  soon  as  may  be,  the  good  results  of  a  close 
knowledge  of  the  form  of  the  various  states. 
Such  work  is  going  on  in  New  York,  and  a 
careful  triangulation  has  been  carried  across 
the  state  ;  but,  with  the  appropriation  at  pres- 
ent grudgingly  affonied  this  work,  nuiny 
years  must  pass  liefore  it  is  completed.  New 
Hampshire  has  taken  advantage  of  a  trian- 
gulation executed  for  it  liy  the  U.  S.  const- 
survey,  and  constructed  a  large  six-sheet  map 
on  a  scale  of  two  and  one-half  miles  to  the 
inch  (1  :  lof<,4U0),  with  contour  lines  every 
hundred,  and  in  parts  every  fitly,  feet ;  but  these 
latter  are  by  no  means  of  final  accuracy.  This 
map  was  issued  with  geological  coloring  in 
1878  :  and  that  part  including  the  WhiteMtiun- 
tains  has  been  jtublished  apart  in  Appulachia. 
vril.  i.,  uncolored.  and  also  by  the  surve\or, 
Mr.  H.  F.  Walling,  with  hypsometric  coloring. 
Another  notable  contour-line  map  is  thai  oC 
'  Miirrison's  Cove,'  surveyed  by  Mr.  K.  II. 
Sandei-8,  to  illustrate  Mr.  Fr.  Piatt's  re|>ort 
on  Blair  and  Huntingdon  Counties,  Penn. 
(5econd  gpol.  sum.  Penn.,  T..  1881).  It  is 
prinle<l  in  fourteen  large  sheets,  on  a  scale  of 
sixteen  hundred  feet  to  an  inch  (1  :  111,2(10),  or 
about  three  and  one-half  inches  to  a  mile,  with 
eimtours  every  twenly  feet,  and  is  colored 
geologically.  Being  in  a  region  of  typical 
Apiialachian  fonn,  it  has  an  especial  value 
in  showing  Ihis  remarkably  interesting  style  of 
mountain  surface.  A  i.ihotograi)hie  plate  from 
a  mo<lel  constructed  from  this  map  by  Mr.  E. 
II.  Harden  has  been  published  ( Proc.  Amer. 
phil.  soc,  six.  1881 ),  and  gives  a  liner  view  of 
the  intricacies  of  Pennsylvaniau  topography 
than  any  thing  else  that  has  yet  appeared.  It 
is  to  be  hoped  that  the  other  models  constructed 
for  the  Pennsylvania  survey  may  be  treated 
in  the  same  way.  A  second  example  of  fine 
to|)ographie  work  on  the  same  largo  scale  is  in 
the  lately  issued  map  of  the  I'anthor  Creek 
basin  by  Mr.  R.  P.  Uolhwell  (see  Soilx'e, 
p.  ;H0).  which  makes  the  first  of  a  series  of 
maps  that  will  illustrate  the  survey  of  the 
anthracite  district  of  Pennsylvania,  in  charsre 
of  .Mr.  .\shburner.  The  large  number  of  ac- 
curate surveys  of  private  property  in  this 
region,  and  Ihe  numerous  railroads  crossing  it. 
will  furnish  a  valuable  basis  for  the  final  work 
of  the  stale  geologists,  and  its  interesting 
form  and  uni(|iic  structure  will  at  last  find 
adequate  representation. 

The  to|K)grapliic  maji  now  in  courae  of  con- 
struction ami  publication  by  the  Geological 
survey  of  New    Jersey,    under   the   direction 


546 


SCIENCE. 


IVoL.  I.,  No.  1». 


of  Prof.  G.  IT.  Cook,  bids  fair  to  oulr.ink 
tho3«  .tlrcndy  mentioned,  ns  it  alone  combines 
all  the  eicmenia  for  successful  completion.  It 
tins  the  ndviiutago  of  thorough  trlangulntion, 
including  twent.v-six  [jiinmry  stiitioiis  fur- 
nished b_v  the  U.  S.  eoHSl-8ur\'ey.  —  a  work 
still  in  progress,  but  approaching  an  end. 
This  is  illustrated  by  a  verj-  delicately  pre- 
pared map  in  Professor  Cook's  annual  refiort 
for  18H2.  The  process  of  local  triangulalinn 
and  levelling  was  begun  in  the  nortJHTii  [lart 
of  the  state,  and  field-observation  is  already 
done  for  most  of  the  area  lying  north  of  a 
line  IVom  IJclvidcre  to  .Sandy  Hook.  The 
area  of  which  the  sheets  have  been  published 
contains  847  o  miles  of  New-Jersey  land,  ami 
laps  eastward  on  New  York.  Its  centre  is 
near  Orange,  and  it  includes  Paterson  und 
Perth  Aralioy  north  and  south,  and  Brooklyn 
and  Boonton  east  and  west.  The  scale  is 
one  mile  to  an  inch  (1  :  »j.3,360),  sntticicntly 
detAiled  to  show  all  the  artificial  topography 
even  in  the  city  portions  of  the  map,  and  to 
include  many  of  those  mythicjd  rectangular 
streets  laid  out  on  town  plans,  and  '  ac- 
cepted '  hy  the  local  authorities,  although 
often  entirely  regardless  of  the  lay  of  the  land. 
The  contours  are  drawn  in  faint  red  lines, 
showing  dilferences  of  level  of  ten  feet  in  plain 
country,  and  twenty  feet  in  the  hilly  jwrtions. 
Water-surfaces  are  colored  lilue.  and  depth- 
lines  are  drawn  at  intervals  of  ten  feet.  The 
chief  topographic  features  thus  shown  are  the 
strong,  regular  lines  of  the  triassic  trap-ridges, 

—  the  Palisades  and  the  double  Wachung 
Mountains,  —  with  their  bold  eastern  face  and 
long  slope,  on  the  west ;  the  more  irreg(dar 
highland  country  of  the  azoic  rocks,  on  the 
north-west ;  the  great  area  of  salt-inarsh  lands, 
built  up  to  tide  level  along  the  Ilackensack 
River  and  Newark  Hay  ;  the  extensive  fresh 
marshes  and  llats  on  the  upper  course  of  the 
Passaic,  within  the  curve  of  the  Wachung  range. 

—  I  he  remains  of  an  old  lake  held  bydritl-bar- 
riers,  as  explained  in  the  report  for  1880  ;  and, 
finally,  the  line  of  the  terminal  moraine,  espe- 
cially- .13  it  crosses  the  flat  sandstone  country 
from  Metuehon  northward  to  Locust  Orove, 
where  it  climbs  the  trap-range.  Even  in  this 
short  distance,  over  forty  of  its  characteristic 
little  ponds,  that  would  be  quite  unnoted  on 
onliuary  maps,  are  shown  upon  its  rolling  back. 
The  comi)lelion  of  this  map  for  the  entire  state 
will  be  nn  immense  gain  for  its  people. 

The  distinctly  praetic.il  ends  that  m.irk  the 
work  of  the  New-Jersey  survey  justifv  the  sub- 
ordination of  natural  to  artiHoial  topography; 
the  former  being  mostly  indicated  in  the  fainter 


red,  and  the  latter  in  the  stronger  hlnck  lines. 
It  would  be,  however,  of  much  pruclical  as  well 
as  scientific  interest  to  try  a  reversal  of  these 
colors  on  a  special  edition  of  the  map,  in  order 
to  show  more  distinctly  the  natural  features  of 
the  state,  and  give  n  properly  secondary  placv 
to  the  towns,  I'ailroads,  and  lettering.  As  now 
printed,  the  ridges  of  the  Wachung  Mountains 
arc  rivalled  hy  the  Central  railroad  with  the 
parallel  roads  beside  it;  and  the  mountain 
form  is  oliscured.  except  to  a  very  close  search, 
among  the  streets  of  Orange  and  Paterson. 
And.  as  where  so  much  gootl  work  has  been 
accomplished  we  naturallj-  look  for  more,  it 
seems  not  too  much  to  hope  that  future  years 
may  see  the  entire  map  appear  with  geological 
colors,  in  which  the  detrital  surface-deposits  are 
shown,  .as  well  as  the  consolidated  underlying 
formations,  the  latter  being  indicated  only  where 
they  outcrop,  or  are  covered  by  an  insignifi- 
cant soil.        

CRUSTACEA   OF  THE  BLAKE  AND  TftA- 
VAILLEUR  EXPEDITIONS. 

Recueil  ile  figiiret  ile  cnmlaa'-i  noiii'eauz  ou  pen  con- 
nwi  Par  M.  A.  Milse-Edwabds.  li>re  li- 
vraison.    [Pari.«i],  April,  1883.    3  p  -1-44  pi.    4°. 

The  coast-survey  dredgings.  under  the  tliree- 
lion  of  Pourtalt's,  in  the  Straits  of  Florida,  first 
revealed  the  wonderful  richness  of  the  crus- 
tacean fauna  beyond  the  shallow  waters  of  our 
southern  coast.  The  earlier  collections  of 
PourtaK's  were  unfortuiuitely  lost  in  the  great 
Chicago  Ore  ;  but  .Stimi)son's  preliminary  rc- 
]K)rt  on  the  IJrachyura,  published  in  1870,  • 
gives  some  indication  of  their  extent.  The 
subse<pient  explorations,  under  the  direction 
of  Pourtalcs,  the  elder  Agass^i/..  and  Stimpson. 
more  th.in  replaced  the  collections  destroy«l 
at  {.'hicago  ;  while  the  work  of  the  Blake,  under 
the  direction  of  Alexander  Agassiz,  in  ly"", 
1878,  1879,  has  far  excelled  all  earlier  ex- 
plorations in  bringing  to  light  great  numbers 
of  new  and  remarkable  forms.  All  the  cma- 
tacea  from  these  later  explorations  have  been 
submitted  to  Alphonse  Milnc-Kdwarda  of  Paris, 
who  has  from  time  to  lime  described  and  fig- 
ured a  considerable  number  of  the  Brachyura 
in  his  great  work  on  the  Crustacea  of  Cerilr.il 
America  and  the  Mexican  region.  The  l)rog- 
ress  of  this  work  lias  been  exceedingly  slow, 
however,  the  Carcinoi)lacidae  not  yet  hoiog 
reached  ;  so  that  the  groups  conlainiug  the  most 
remarkable  forms  were  left  untouciied  until  the 
appearance  of  the  prelin)inary  report  on  th« 
Blake  Crustacea  in  the  bulletin  of  the  Miiscutn 
of  comparative  zoology.  This  short  re|>ort, 
though  extending  only  to  the  higher  Mucrura, 
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enumerates  over  two  liundred   spt'cies,   and 

characterizes  as  new  to  science  twenty -eight 

,  of  tiio   genera  and   more  than  a   hundred  of 

[the  species.     As  a  coutinuation  of  this  report, 

jpreliminary  notices  of  more  of  the  Marrura 

(appeared  in  tlie  Annales  den  sciences  naUirellea 

Ifor   1M81.     The   explorations  of  the  Travnil- 

[leur  on  the  other  siile  of  the  Atlantic  in  1«H0. 

{l»'<l.  1882.  have  also  brought  to  light  niiiner- 

lous  new  forms,  vvhich  have  been    briotly  de- 

I'scribed  or    mentioned    by    ililne-Edwards    in 

I  several  reports  u|)on  ttie  work  of  the  Trnvaii- 

leur.      These    preliminary    reports  of  Jlilne- 

Edwards,    though    they    revealed   astonishing 

discoveries,  gave  very  little  idea  of  the  strange 

new  forms  discovered  i  and  the  accumulation  of 

such  a  mass  of  imperfectly  described  genera  and 

.  Bpeoics  was  fast  becoming  a  serious  obstruction 

[to  the  work  of  others  in  the  same  department. 

[The  work  which  is  the  subject  of  this  notice 

I  begins  to  obviate  this  difficulty  by  the  issuiug  of 

advance  figures  of  the  new  fonns  referred  to. 

This  first  fasciculus  of  the  work  consists  of 
!  a   titlepage   and    a    two-page    list    of    plates 
[printed    by   some    autographic    process,    and 
forty-four  plates,    of  which   thirteen   are  en- 
graved, and  the  rest  printed  like  the  titlepage 
and  list  of  plates.     'J'he  engraved  plates  arc 
all  proofs  before  letter,  and  represent  species 
from  the   Travailleur  expedition  only,   while 
the  autographic  plates  represent  "species  from 
both  Travailleur  and   Blake  expeditions,  and 
a  few  from  other  sources.     None  of  the  plates 
are  numbered  in  any  way.  —  an    unfortunate 
omission,  which  renders  references  to  them  dif- 
ficult ;  but  the  names  of  the  species  are  printed 
Ion  thera,  and  on  the   autographic  ])late8  the 
I  station  and   depth   are   usually   added.     The 
J  whole  number  of  six'cics  figured  is  sixty-one  ; 
[of  which  thirty-one  are  from  the  Travailleur, 
[iwenty-six    fl'Oin   the   Blake,    three    from   the 
Jtl.    S.    lUh-commission,    and    one    from    the 
[(TOilell'roy  museum.     The  autographic  plates, 
jihough   loiigh  in  appearance,  are  apparently- 
l^quite  as  accurate  as  the  highly  finished  engrav- 
ings, and  have  the  great  advantage  of  showing 
the  work  of  the  draughtsman  only. 

The  most  remarkable  forms  figured  arc  from 
[the  Blake  oillcction.  Phobcrus  caecus,  one 
[of  these,  a  M.acruran  as  large  as  the  lobster, 
resembles  Palaemon  in  external  form,  but  has 
rudimentary  eyes  not  projecting  beyond  the 
carapax,  and  is  said  to  have  branchiae  like  the 
Aslacidae.  Xylopagurus  rectus  is  a  hermit- 
crab,  which  inhabits  tubular  stems  of  plants 
open  at  both  ends,  has  a  bilaterally  symmetrical 
abdomen  with  the  pennllitnaie  somite  «level- 
oped  into  a  calcarous  operculum,  which  closes 


the  posterior  opening  of  the  tube.  Pylochele* 
Agassizii,  another  hermit-crab,  lives  in  cavities 
in  hard  fragments  of  agglutinate<l  sand,  and 
has  a  well-developed,  symmetrical  abdomen 
like  the  typical  M.aernra.  Une  of  the  most  in- 
teresting types  is  Glyphocrangon,  represented 
b3-  three  species,  the  figures  of  which  well 
illustrate  the  utility  of  figures  and  the  slight 
value  of  Milne-Edwards's  preliminary  descrip- 
tions. The  figures  show  Glyphocrangon  to 
be  the  same  as  my  Rhachocari^,  figured  and 
described  in  a  report  on  the  Blake  Crustacea 
of  1iH80  (Bull.  nuts.  comp.  zooL,  x.).  The 
genus  was  described  by  Milne-Edwards  as 
having  the  telson  completely  consolidated  with 
the  preceding  somite ;  which  is  not  the  case, 
the  telson  having  a  movable,  though  jieculiarly 
constructed  articulation,  which  is  like  the 
articulations  between  the  three  preceding 
somites  of  the  abdomen.  The  structure  ot 
these  articulations,  which  seem  to  have  been 
wholly  overlooked  by  Milne-Edwards,  is  so 
remarkable  that  I  quote  the  following  from  my 
original  description:  — 

"  In  addition  to  the  onlinnry  hinge  at  each  of  the 
articulallons.  there  is  a  procMs  arising  from  llie  an- 
terior somite  just  below  the  hinge,  ami  curved  back- 
ward and  upward  conceiilricilly  with  the  hinge;  and 
tliis  process  fits  accurately,  and  Is  "iliehlly  overlapped 
along  its  edjtes  by  a  ?luill»rly  curved  groove  In  the 
posterior  somite.  When  the  aWomen  is  completely 
flexed,  the  ends  of  these  curved  processes  project 
dorsnlly  considerably  beyond  the  grooves;  but,  when 
the  atnloraen  is  fully  extended,  the  processes  are 
withdrawn  so  as  to  exjiose  tlie  dorsal  part  of  the 
groove;  and  iu  tliis  position,  in  the  contracted  alco- 
holic specimens,  the  somites  are  firmly  clamped,  ap- 
parently by  the  pressure  of  the  ends  of  the  processes 
ufnm  the  concave  posterior  walls  of  the  grooves,  and 
held  rigidly  iixtended,  so  that  it  is  very  difHcult  to  Hex 
the  somites,  unle-s  the  tip  of  the  abdomen  Is  pulled 
backward  with  coiisiilerable  force,  when  the  processes 
slide  easily  tbroiiLrh  the  Kroovc",  and  the  somites  are 
reailily  Hexed.  It  is  probable  that  in  life,  while  the 
extensor  mascles  of  the  abilomcn  an*  relaxed,  the 
processes  move  easily  through  the  grooves;  but,  when 
the  extensor  muscles  are  strongly  contracted,  the 
hin:;e»  are  clamped,  as  in  the  alcoholic  specimens,  so 
thu  the  animal  can  voluntarily  hold  the  telsim  and 
the  spiny  lerniinal  nomiles  of  the  abdomen  rigidly 
extended  as  a  means  of  self-defence." 

Another  remarkable  peculiarit3'  of  the  geuns, 
ni)t  noticed  by  Milne-Edwards,  is  the  articula- 
tion of  the  coxae  of  the  external  maxillipeds 
with  the  edges  of  the  carapax.  PonlO[)liilus 
Jnc<|ueti,  from  the  Travailleur  expedition,  ia 
evidently  not  a  Ponlophilus,  but  a  Ceraphi- 
lus,  and  is  apparently  identical  with  my  C. 
Agassizii  from  this  side  of  the  Atlantic. 

Nearly  half  of  the  species  figured  apparently 
belong  in  or  near  Pnndalinne  and  Ephyrinae, 
which  seem  to  be  the  most  abundant  of  the 
deep-water  Macrura,  S.  I.  SMira. 
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ASTRONOMY. 

Siemens  on  solar  physics.  —  In  a  recent  lecture 
at  the  ICoyal  in.siitiilioii,  .sir.  \V.  .Siemens diaeutses  the 
subject  of  8ol.-tr  radiation.  He  eives  reasons  for  fix- 
ing the  temperature  of  the  photusphvre  at  about 
2800®  C,  baSKd,  first,  upon  the  behavior  of  a  roil  of 
carbon  and  a  gas-flame  in  the  focus  of  a  reflector 
exposed  to  the  sun:  second,  upon  a  comparison  be- 
tween spectra  of  diffi^renl  luminous  intensities;  and, 
third,  upon  iMperimenls  for  determininf;  the  relation 
between  temperature  and  ruiliation  made  by  means 
of  an  iridio-plalinum  wire  a  metre  long,  heated  by  an 
electric  current.  He  finds  the  rndiation  to  l»e  expres- 
sible by  the  formula,  Radiation  =  iW  r  ^l,  M  being 
a  coefficient  due  to  the  radi.tting  substance.  He  dis- 
cusses also  the  eflect  of  diminished  pressure  in  lower- 
ing thp  diasooiation  tenip«?ralurc  of  compound  gases, 
und  restates  and  advocates  anew  his  lost  year's  theory 
of  the  maintenance  of  the  solar  heat.  —  (Sature,  May 
3.)    c.  A.  Y.  [1061 

Scintillation  of  stars  as  affected  by  the  aurora 
borealis. —  .M.  Ch.  Montigny,  obacrvinu  for  many 
years  at  llrussels,  has  noticed,  as  previous  observers 
have  done,  that  the  scintillation  of  stars  ia  much  in- 
creased during  the  occurrence  of  an  aurora.  He  has 
notii-cd.  further,  that  every  aurora  '  produces  imme- 
diately its  etTects  upon  the  scintillation,'  that  stars 
in  the  north  are  most  atlected,  .and  that  the  influence 
of  the  phenomenon  is  most  marked  for  the  sMirs 
which  are  ol)served  across  the  upper  regions  of  the 
air.  Magnetic  disturbances  also,  even  when  accom- 
panied by  no  aurora  visible  at  Brussels,  increase  the 
scintillation  to  a  marked  extent.  On  two  occasions 
during  July,  IWl,  the  effect  of  magnetic  disturbances 
was  observed  with  no  aurora  visible  in  Brussels,  or 
even,  so  for  as  can  be  learned,  in  any  part  of  \)an- 
niark. —  (C(/;n//tf«  rfnJud,  Feb.  26.)     E.  H.  H.     [1062 

Deviation  of  axis  of  meridian-circle.  —  M. 
Loewy  of  the  Paris  observatory  gives  two  new 
metlioil?  of  detennining  the  a/:iniiilli  constant  of  a 
meridian-circle.  The  first  method  depends  on  the 
following  ]>rinclple  :  if  we  lake  two  points  in  the  path 
of  a  star  so  that  the  chord  joining  them  Is  approxi- 
mately at  right  angles  to  tbe  instrumental  plane,  and 
not  greatly  different  in  length  from  the  polar  distance, 
the  inclination  of  the  in.'itrumental  axis  to  the  equa- 
tor can  be  determined  by  readings  of  the  Instnmien- 
tal  declination  and  distances  from  the  instrumental 
plane.  Owing  to  the  limited  field,  only  those  st.-irs 
whose  polar  distances  are  about  1°  40'  or  less  can  be 
used.  About  one  hour  and  forty-six  minutes  before 
meridian-transit,  simidtaneons  readings  of  ihn  right 
ascensiofi  and  declination  micrometers  are  made, 
and  also  a  re;iding  of  the  circle.  It  is  not  necessary 
to  record  the  time.  After  an  interval  of  about  three 
iiours  and  a  half,  the  series  is  repeated.  The  chord 
of  the  path  described  by  the  star  during  this  interval 
will  equal  its  polar  distance.  From  tiiese  observa- 
tions, we  can  deduce  the  inclination  of  the  instru- 
mental axis  to  the  e<|iiator,  and  by  tneans  of  this  the 
a/.imnth  constant,  willioMt  u<iiiig  the  right  .tscension 
of  the  star.  The  method  gives  thus  an"  independent 
determination  of  the  azimuth.  The  olil  method, 
that  of  upper  and  lower  culminations  of  tlic  same 
star,  rec|uires  an  interval  of  twelve  hours,  thus  great- 
ly increasing  Ibe  uncertainly  of  the  determination 
on  account  of  inslnimentui  changes  ;  besides,  for  a 
large  part  of  the  year  it  can  be  applied  to  only  one 
star,  a  Ursae  Mliioris 

M.    Loewy's  second   luelhud,  which  be  does  not 


consider  as  good  as  the  first,  depends  on  observations 
of  the  distance  of  the  star  from  the  instrumental 
plane,  time  of  observation  being  accurately  n..i.l 
VVlien  both  right  ascension  and  indination'of  :im- 
are  sought.  It  is  best  to  ol)serve  these  polars  at  jui 
hour  angle  of  about  three  hours.  When  tlie  intervAi 
between  observations  is  twelve  lioura,  the  inclination 
of  the  axis  can  be  dctenuined  independent  of  the 
right  ascension. 

M.  I-oewy  gives  some  results  of  determinations 
of  inclination  by  his  first  method  which  show  a  very 
close  agreement  with  the  results  given  by  that  ordi- 
narily employed.  He  believes  that  the  probable  error 
of  his  method  will  not  exceed  (l'.02.  —  (Con/plc  cfii- 
du»,  April  Itt  and  23.)    m.  U(  m.  [1063 

MATHEMATICS. 

Spherical  represeutatioa  of  surfaces. —  In  a 
series  of  previous  communications.  M.  Darb.-.ux 
treated  the  particular  case  dl  spherical  representa- 
tion when  the  spherical  imagi-s  of  the  lines  of  cur- 
vature form  an  orthogonal  and  isothermal  system. 
In  the  present  communication,  he  shows  how  thr 
methixl  previously  employed  conducts  to  the  com- 
plete solution  of  the  problem  of  spherical  repre>enta- 
tion  whenever  this  solution  can  be  obtained  in  llnilc 
terms.  Employing  certain  propositions  due  to  M. 
Montard,  the  author  arrives  at  the  concin 
we  can  obtain  all  the  cases  in  which  the  i 
spherical  representation  is  susceptible  of  a  >.miim.ii 
in  finite  tenus.  and  that,  whenever  llie  problem  of 
spherical  representation  has  been  solved  in  any  mon- 
ner  for  a  system  of  orthogiuml  curves,  we  can  de- 
rive from  the  obtained  solution  an  entire  unliniiteii 
series  of  orthogonal  spherical  systems. — (C'yr/i;)(r« 
rendu.*,  Feb.  hT)    t.  c.  [1064 

Motion  of  a  material  point  —  In  con' 
jiaper  on  a  ceri^iin   jieculiar  case   of   the  : 

a  material  point,  M.  G:i.scheau  considers  \.W  

of  finding  the  equations  of  motion  of  a  material 
point  acted  upon  by  a  central  attractive  force,  vary- 
ing inversely  as  the  cube  of  the  disumce  from  tlie 
point  to  the  centre  of  action.  Tlie  trajectory  is 
shown  to  be  an  hyperbolic  spiral.  The  curve  itself 
is  cliscussed,  ami  a  formula  is  obtained  for  its  rectifi- 
cation. Special  phases  of  the  motion  of  the  point 
are  also  investigated. —  (Auil.  lute.  mcUh.,  x.  no.  7.) 
T.  c.  [1065 

Partial  differential  equations.  —  It  is  impossible 
to  do  more  than  call  attention  to  this  memoir  by  M. 
Lemonnier.  which  treats  of  the  Integration  of  iinrliul 
dilTerenlial  equations  of  the  first  order  in  n  indc(K"iid- 
ent  variables.  The  process  followed  is  new,  iui«f 
decidedly  simple  and  interesting;  but  an  ahslinct  ci  ' 
scarcely  be  given  here  without  introducing  a  gou 
deal  of  algebraical  work.  —  ( Hull.  toe.  tnatJi.,  .x.  no 

1.)      T.    C.  [IC 

A  differential  equation.  —  Capt.  MacMatum 
considers  the  ilillerenlial  equation, 

A' '  \lx  -H  Y    *Jii  -(-  Z  "  <cl8  =  0. 
where  X  and   Y  are  cubic  functions  o{  x  ami   v   rr- 
spcctlvely.     The  equation  obtained  from  ' 
by  dropping  out  the  terra  in  z  has  l>een  iip. 
by  Allegret  iComi>lv»  rendun,  Ixvl.  p.   1144),  n  U.j  ha 
obtained  the  integral  in   an   irrational   form.     If 
denote  the  constant  of  integmli'"    *  ii.,,..^..i'. 
is  symmetrical  in  7,  y,  and  a,    ( 

o  equal  to  z,  and  obtains  a   ioh  .^g 

equation  in  the  form  of  a  rational  algebraical  liib^n).' 
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L'ajlej  uUiU  ftn  Interesting  note  to  Ihw  paper. 
■{Quart.  jiAirn.  ninth.,  Feb.)     T.  r.  [1067 

PHYaiCS. 

Optio*. 

RevetBal  of  bydrogen-lines.  —  Liveing  and 
Dcwar  comniiinicale  to  the  Hoyal  society  an  intoreat- 
Ing  note,  »bowing,  that,  wlien  the  induction-spark  is 
taken  between  electrodes  of  aluminium  at  a  pressure 
of  two  or  three  atmospheres,  the  reversal  of  F  is 
easily  oJ?lain''d;  that  of  C,  only  with  difficulty.  By 
ipirting  flue  drops  of  water  with  a  pipette  into  the 
lectric  arc,  the  hydrogen-linei  l>ecorae  brilliantly. 
Jid.  so  to  speak.  *  explosively  '  visible  for  an  instant, 
bnt  without  any  reversal.  —  ( .Va^ure,  May  :V )  c.  .v.  y. 

[1068 

[Phntograpfiy.'\ 

Iodide  of  silver  in  the  emulsion. —  (lerrScbu- 
haa  been  experinieiiting  on  emulsions  .'cnsi- 
Ued  by  Combination"  of  ilie  iodide  and  bromide  of 
ilvcr.  ("apt.  Abney.  Dr.  Edt-r,  and  Dr.  Vogel 
foimd  thai  the  introduction  of  ioilidc  diminished 
rather  than  increased  the  sensitiveness  of  the  emul- 
.  while  Ilerr  Schumann  obtained  the  opposite 
ult.  lie  now  finds  the  cause  of  this  discrepancy 
he,  that  while  the  former  auihorilies  prepared 
their  iodide  ami  bromhle  emulsions  separately,  and 
then  mixed  them,  in  oivler  to  obtain  accurate  i|U!in- 
tltative  results,  he  has  been  in  tlie  habit  of  precipi- 
tating the  two  together  In  one  anil  the  same 
solution,  as  would  be  clone  in  tlie  practical  workini; 
of  tlic  process.  .\s  prepared  by  the  former  method, 
the  emulsion  is  of  a  pale  yellow  color;  while,  by  the 
latter,  it  is  darker  and  of  a  citron-yellow  tint.  The 
sensitiveness  of  the  mixed  emulsions  is  at  a  maxi- 
mum in  that  p'Mtion  of  the  spectrum  lying  between  F 
and  f!.  It  h.i~  n  lower  mnxhnnin  in  the  vicinity  of 
the  II  line,  and  is  practically  insensitive  to  the 
regio;i  half  w.iv  l>etw<?en  G  and  li.  The  spectrum 
of  the  C'lnbincd  emulsion  differs  from  the  above  in 
liavin;;  a  distinct  maximum  between  '<  and  F,  and 
In  its  much  greater  sensitivenes'i  to  the  lets  refrangi- 
ble r»y». — {liril.  Juiirn.  phot.,  April  27. )    vv.  ii.  p. 

[1069 
Photographing  the  vocal  organs.  —  Messrs.  H. 
T.  Wood,  l!ilink,e,  and  ('adctt  have  recently  suc- 
ceeded in  photographing  tin-  vncai  org:ins  in  action. 
An  electric  light  ami  laryngoscope  were  employed. 
It  wai  necessary,  in  tliese  experiments,  to  so  arrange 
the  light,  that  the  singer  should  at  the  same  time  be 
enubleil  to  »i:e  that  the  mirror  was  in  the  proju'r 
{toHltion,  and  also  that  the  iinaue  was  reflected  di- 
rectly into  the  camera  lens.  The  light  was  placed 
by  the  side  of  the  camera,  and  a  little  in  front  of  it  ; 
and  till'  i.'iys  were  directed  by  means  of  a  condenser 
upon  a  mirror  placed  immediately  above  tlie  lens  ; 
thiM  mirror  being  set  at  an  angle  of  +'>''  so  .is  to  di- 
rect the  light  upon  the  subject.  The  condenser  was 
furnished  on  the  siile  next  the  lamp  with  a  water- 
jacket,  through  which  a  current  of  water  w.is  Kept 
flowing  to  prevent  Injury  to  the  lens  from  the  heat 
of  the  lamp.  The  rays  from  the  first  mirror  were 
received  upon  tlic  small  larynaoscopic  mirror  placed 
at  the  back  of  the  thmut,  and  the  image  formed  In 
this  was  reflected  upon  another  small  mirror  fixed  to 
the  front  of  a  diii()-»hnttcr  :  the  object  of  this  ar- 
raiigfuient  being  to  enable  the  person  whose  orsrans 
were  being  pliolograidied  to  see  wlir--  ■'  ,=; 

profMM'ly  directed.     \Vlicn  this  was  . 
signal  to  the  operator,  and  the  exp- 
In  some   of    the   latt«r  experiments,   arrangements 
were  adopted  by  which  a  pair  of  stereoscopic  lenses 


could  be  used,  one  lens  serving  as  a  finder,  and  the 
other  producing  the  i)iclure,  —  (  finX  joiirn.  phot.. 
April  1.3.)     w.  II.  P.  [1070 

Eleotridty. 

Resistance  of  the  electric  arc  — Ayrton  ami 
Perry.  ex(ienmenting  upon  the  electric  arc  between 
carbon  poles,  employing  at  times  a  battery  of  Grove 
cells,  and  at  others  a  Brush  dynamo,  find,  like 
ScUwendler,  that  the  resistance  of  the  arc,  including 
under  this  liead  both  the  resistance  proi)er  and  the 
opposing  electromotive  force  at  the  carlion  surface^-, 
is  nearly  inversely  [iroportional  to  tlie  current.  Tlie 
following  is  given  as  a  sample  of  the  results  obtained 
from  a  number  of  tests  with  Grove  cells :  — 


Xn.  of  ci'lie. 


Currinl, 
In  nmpun'*. 


DIBi'ivno*  of     i         Work, 
potcntiiil  In  ruui-p*>iind*. 

btitwwn  ciirbun*,  <      (icr  8,.-coik1 
in  volti*.  In  nrc. 


.1 


no 


l>M« 
ll.tK> 


W.4 

■Vt.* 

ai>.t 


IM.K 
■M7.i 


i»,ii.i  experiments  showed,  that,  when  a  given 
curi-enl  wa«  trebled,  the  dillereni'c  of  potential  be- 
tweeji  the  poles  wa*  slightly  increaseil.  The  author-t 
have  also  tested  tlie  relation  between  length  of  the  are 
and  the  difference  of  potential  between  the  poles.  A 
large  number  of  experiment"!  were  made  fortliispnr 
l>ose  with  o  Brush  machine,  giving  currents  varying 
belween  5..'>  and  10.4  amperes,  the  distance  between 
the  carbon  (loiiits  vnrjing  belween  0  ami  If  inches, 
and  llie  difference  of  potentials  from  0  to  140  volts, 
the.  carbons  being  0,2-i  inch  thick.  The  results  are 
plotted,  giving  a  curve  for  which  the  approximate 
equation  is,  — 

£  =  88  +  53a  -  88  X  10  - '"", 
where  E  Is  the  difference  of  potentials  In  volts,  and  « 
the  distance  between  tlie  points  in  inches. —  {Phit. 
mag.,  May.)     K.  ii.  H.  [1071 

ENOINEBRINO. 

The  steamer  City  of  Fall  River.  —  The  steamer 
City  of  Fall  Rivi-r.  which  has  been  recently  added  to 
the  Fall  Hiver  tine  tielwcen  New  York  and  Boston, 
exhibits  sonic  decided  innovations.  The  engine,  of 
:2,n(_K)-lior3e  power,  w.as  deigned  and  built  by  Messrs. 
A.  i  W.  Fletcher  of  New-York  City.  It  is  a  com- 
pound beam  engine,  fitted  with  tlie  Morgiui  feath- 
ering paddle-wheeb,  and  supplied  with  steam  by  a 
Redfieid  boiler,  all  of  which  features  are  unusual. 
The  sleam-cvllnders  are  44  inches  diameter  by  8  feet 
stroke,  and  fe  Inches  by  12  feet  stroke.  The  wheels 
are  25  feet  (5  inches  in  diameter.  The  boilers  are 
of  Otis  steel,  and  are  tested  to  l.^I  pounds  pressure 
per  square  Inch.  The  boat  is  aid  feet  long.  41  feet 
beam.  17  feet  deep.  Over  the  guards  the  bre.idth 
is  7:(  feet  Tlio  draught  of  water,  loaded  with  (KXl 
tons  of  freight,  is  12  feet.  This  steamer  has  made 
the  181  miles  from  port  to  port  in  10^  hours,  and 
has  made  17  miles  an  hour^  Tho  coal  onnsnmptioo 
is  small,  —  20  tons  per  round  trip.  —  (.Sc  Amir., 
Mays.)    It.  u.  T.  [1072 

CHBMI8TKT. 

( Orfjdrttc.) 

Oxidation  of  'aromatic  mouamines  and  dia- 
mines. —  When  eiiual  molecules  of  dlniethylpara- 
phenylendiainine  and  dimethylaniline  in  an  aijneotis 
solution   with  zinc  uUloiide  were  Ireatetl  with  the 
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Till'  ancient  ivnii  iuo<lerii  iilluvlal  deposits  are  very 
extensive.  Tlio  explonitit-n  fniled  to  find  tho  zinc 
itnd  copper  locniiliet  lliat  wore  luentionod  to  iheiu 
ill  Toiiniiie,  and  did  nut  i.'X(«iid  so  fur  a?  to  reach 
tliB  inipfirtant  tin-veins  of  Im»s  and  Vim-Nan. 

Mr.  Z«ilier.  in  Ills  study  of  the  fossil  flora  of  the 
ooal-bedii  of  Tung-Kins;,  fiuni  material  brought  back 
by  Mr  Fiiclis,  iind  In  part  collected  by  .Mr.  Douzaus, 
reports  tweuty-two  species,  of  which  two  are  new. 
Out  of  the  twenty  remaining,  ten  are  Identical  with 
Eiirope.'iu  iipoclea,  confined  exclusively  to  rhetic 
beds.  Of  llie  remaining  fpecies,  five  belong  lo  the 
lower  Gondw/inas,  and  four  to  the  upper  Gon(}- 
Wiina*,.  wliile  one  belong*  to  lioth.  From  this  there 
Would  swui  to  1)6  utron"  ren-son  for  considering  the 
coals  of  Tong-King  as  of  rhetic  (upper  triaasic)  age, 
having  ari*logie»  with  tlie  coals  of  India  (Gond- 
wdnas),  of  South  Africa  (Karoo  series).  The  coal- 
bjusin  of  (lie  Teincra  in  the  desert  of  Atacania.  be- 
tween Cliili  and  Bolivia,  also  contained  only  rhetic 
species;  and  in  our  own  country  we  have  probably 
analogous  beds  in  the  Uichmond  and  Nortli  Carolina 
tria*  (cf.  1086).  —[Ann.  de*  mines,  (8),  it.  llvr.  5.) 
J.  n.  M.  [1079 

Glacial  depression  of  Scotlaud.  —  R.  Richard- 
son reviews  all  the  localities  at  wliieh  arctic  shells 
have  been  found  associated  with  the  drift  in  Scot- 
land, and  shows  lb.it  arctic  species  not  now  living 
in  tlie  Britisli  seas  have  been  discovered  at  various 
high  levels  throughout  Scotland,  ranging  from  0<)  to 
flit)  (cet  above  tide  at  fourteen  stations.  At  low^er 
levels,  tiicli  discoveries  have  been  much  more  fre- 
quent. The  shells  are  generally  referred  to  inter- 
glacial  deposits.  A  neatly  drawn  map  illustrates  the 
jinper  {Tinim.  EJinh.  ijeul.  hoc.  \v.  1882,  ITUj.  In 
the  same  volume,  D,  Milne-Home  de\otes  part  of  his 
inAU;;iirai  address  to  the  evidence  favoring  the  ice- 
burg  theory,  stAting,  that,  when  due  regard  is  paid  to 
tlie  general  south-easterly  transport  of  bowlders  at 
various  parts  of  the  United  Kingdom,  it  is  ditlieult 
to  account  for  such  an  extensive  operation,  except 
bv  horga  floating  in  the  soa  over  the  submerged  land 
(/6..  124). —  w.  11.  D.  [1080 

Olaolation  of  Norway.  —  H.  M,  Cadell  describes 
the  plateau  mountains  o(  Norwdy  as  an/>ld  surface  of 
denudation,  now  lifted  above  its  former  b.ase  level  of 
erosion,  and  greatly  roughened  by  subsequent  erosive 
action.  He  agrees  with  I'encic  in  maintaining  that 
there  is  a  fundamental  difference  between  .Swiss  and 
Norwegian  glaciers  :  the  former  originating  In  slopi- 
Ing  fields  of  necf,  while  the  latter  are  overflows  of 
upland  ice-sheets.  Three  glaciers  descend  from  the 
lee  of  the  Folgefond,  and  twenty-three  from  the 
great  Justedal  ice-]ilateau.  These  upper  sheets  are 
regarded  as  small  examples  of  the  present  Greenland 
Ice,  and  as  remnants  of  what  once  'extended  over 
the  whole  of  northern  Europe,'  The  fiords  are  de- 
scribed as  '  most  typical  examples  of  true  ice-formed 
roclc-basins,'  and  it  is  slated  that  there  Is  no  evi- 
dence of  fracturing  or  faulting  in  the  rockjs  about 
them  (although  Kjerulf  lias  shown  the  contrary 
stati*inent  to  be  true).  — {Trnnx.  Eilinh.  i/eul.  nor.,  iv. 
IWe,  2-27  I     w.  »i.  I>.  [1081 

OEOOBAPHY. 

;.l'/"""l 
Hygiene  of  mountain  climbine.  —  Dr,  Brenner 

adviH  ;ii v,i.  .N,-  II,  ri,,-  i.i.'li,  tine  air  of  mountains 

a*  '  ibc  itise,ise»  contracted 

in  i^ilcs  of   the   mountain 

cliiuuie  aru  tliu  low  icinixrature  and  air-pn!ssure, 
the  low  relative  humidity,   the  high   per   cent    of 


ozone,  the  strong  light  and  insolation,  the  freedom 
from  dust  and  li.icteria.  All  these  act  well  on  the 
bodily  health.  The  lungs  work  with  greater  strength, 
the  heart  beats  faster,  the  blood  eirculatea  more 
quickly,  appetite  is  increased,  perspiration  becomes 
freer,  the  muscles  become  more  cnei-getic,  and  tlie 
whole  body  gains  in  strength  and  endurance,  — {ifit- 
Iheil.  deiUnch.   oest.   Alneiic,    ISSa,  :!84.)    w,  »l.  n. 

[1082 

Oeographic  nomenclature.  —  A  chapter  of  defi- 
nitions of  Alpine  woi\ls  used  in  Trient  is  contributed 
by  .Apollouio,  with  a  valuable  pictorial  supplement  of 
thirty-seven  figures,  showing  as  many  types  of  moun- 
tain form.  Six  cuts  illustrate  passes,  and  sixteen  are 
given  to  peaks,  the  latter  being  chiefly  of  the  acute 
form  cbaraclerislic  of  the  dolomites,  "Unfortunately 
it  is  not  specified  whether  the  figures  are  taken  from 
nature.  The  style  of  work  may  be  commended  to 
our  own  mountain  clubs.  —  (Ann.  soc,  alp.  trident., 
vlii,  1S82,  .T.'9,)     w.  m.  d.  [1083 

(ArcHa.) 
Arctic  notes. —  Kumleiu's  researches  among  the 
Eskimo  oi  Cumberland  Inlet  during  tlie  Uowgatc  ex- 
pedition arc  summarizejl  and  reviewed  in  the  Vnutsche 

<ieo;iraiihUehe  hlciller.  heft  ii.  172-178,  For  the 

promotion  of  traffic  with  Siberia,  it  is  proposed  to 
construct  »  canal  in  about  latitude  ."iSi^,  connecting  the 
Yenisei  and  the  Ket  branch  of  the  Obi  Kiver.  The 
distance  is  about  twenty  miles  from  water  to  water, 
but  much  improvement  of  the  Ket,  and  a  small 
branch  of  the  Yenisei  called  the  Kas,  will  be  neces- 
sary before  tlirough  navigation  will  be  practicable. 
An  investigation  by  official  engineers  is  in  progress; 
and,  if  tbedilliculties  are  no  greater  than  anticipated, 
the  work  can  be  rapidly  finished,  and  at  a  reasonable 
cost.     At  present,  there  are  more  than  fifty  steamers 

on  the  t>bi,  while   in  18.'i4  there  were  but  two, 

Tlie  U.  S.  coast-survey  has  issued  several  new  cliarts 
of  the  Alaskan  coasL  One  covers  part  of  the  coal- 
fields of  Cook's  Inlet,  and  several  gUiciera  bordering 
on  Kachekmak  Day;  another  includes  the  codSshing 
grounds  of  the  Shumagins,  the  sea-otter  region  of 
the  soutli  shores  of  Aliaska  peninsula,  and  the  pe- 
ninsula itself  from  Coal  Cape  to  Issannakh  Strait. 
It  is  partly  compiled  from  published  data,  but  in- 
cludes much  new  and  important  Infonnutlon  on  both 

sides    of    the    peninsula.  The    position    which 

should  be  taken  by  Germ.any,  in  regard  to  polar  re- 
search, was  discussed  at  the  first  day's  meeting  of 
the  Cierman  geographers  at  Frankfurt,  in  March, 
Karl  Pettersen  has  printed  a  scheme  for  inter- 
national polar  expeditions,  which  includes  stations 
at  Bering  Strait,  North  Spitzbergen,  and  the  north- 
east coast  of  Novaia  Zemlaia,  which  should  be 
occupied  during  summer,  for  ten  years,  making  ob- 
servations, watching  the  changing  character  of  the 
seasons  each  year,  making  short  expeditions  north- 
ward, and  annually  visited  by  recruiting  vessels, 
which  should  bring  back  the  staff  of  observers  at  the 
end  of  the  season.  Something  of  this  kind  has  been 
done  by  the  more  intelligent  traders  and  whalers 
who  annually  visit  these  seas,  but  whose  observa- 
tions are  rough,  not  comparable,  and  often  lost 
entirely.  Still  more  near  to  Tettersen's  idea  is  the 
plan  adopted  by  the  Dutch,  whose  little  schooner, 
the  Willem  Barents,  hxs  just  sailed  on  her  sixth 
cruise  in  the  arctic  Kuropean  seas,  and  has  each 
season     brouglit    back    carefully    system.atized    and 

comparable    observations, The   fourth    number 

of  the  MUlhKUuwjtn  of  the  international  polar  com- 
mission contains  a  number  of  notes  and  letters  from 
various  stations.     The    Lena   station,  on    Sagastir 
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Island,  is  comfortably  huuietl  on  the  right  banic  of 
Mio  Sa^'ostir  mouth  of  tlie  river  In  Intitiuie  73''  22' 
:'.0"  north,  anil  i-nsl  longitude  12«'-''  .'M'  60".  Klrt-- 
wocnI  imd  whili'fish  wore  nbtitidant.  November  was 
very  i-lcar,  with  llltle  snow,  wliidi  interfered  with 
mlndcijr-^i.ilkinc  Dr.  BiinRe,  the  surgeon,  liad  the 
misfortune  of  breaking  a  rit)  IhrouKli  a  tall,  but  was 
doing  well,  Kiid  was  visited  by  miuiy  Tiingusl,  who 

wished  for  raedieal  advice. The  last  number  of 

the  Irkutsk  bulletin  contains  four  mouths'  observa- 
tions of  the  temperature  of  the  air,  by  Ivan  W. 
Pavloff,  an  exile,  at  the  village  of  Marsha,  the  period 
covering  August  lo  November,  1882. A  communi- 
cation from  the  Danish  ministry  to  the  Parliament 
gives  an  account  of  the  condition  of  the  colonies  in 

\Ve»l  Greenland   for  the  year  1882. It  is  st.atcd 

that  the  plans  of  Dr.  Bti.is  for  his  siudius  of  the 
Innuit  of  (Jumberland  Inlet  and  vicinity  embrace 
a  visit  this  fall  lo  Iglulik,  and  a  return  to  Cumberland 
Inlet  till  the  nnknoivn  west  shores  of  Baffin  Land, 
wintering  .it  the  station  ;  and,  next  year,  an  investi- 
gation of  the  lltllc-known  tribe  of  Eclipse  Sound 
and  Pond  Inlet,  reluming  by  the  most  convenient 
whalcsiilp.  —  w.  II.  t).  [1084 

{South  Jmrrkn.) 
Bove's  Patagoniaii  voyage.  —  Lieut.  G.  Bove 
gives  a  narrative  of  bis  unfortunate  voyage  south- 
ward from  .Montevidi-n.  whence  he  sailed  Dec.  25, 
18S1,  to  Santa  Cruz,  on  the  eastern  coast  of  Pata- 
gonia, Stalen  L^land,  the  eivsternmost  of  the  Fuegian 
Archipelago,  and  other  islands  near  Cape  Horn,  until 
Ills  wi-eck  In  Hammacoja  ISlogeelt's  Bay)  on  May 
ill,  1882.  f<anta  Cruz  isdcMcrlbed  as  the  fittest  cen- 
tre for  the  |>opulation  of  soulliem  Patagonia,  having 
A  tolerable  anchorage,  and  fair  supply  of  water  and 
wood,  and  a  climate  not  loo  severe.  Hut  it  is  a  poor 
place  at  best;  for  the  surrounding  eounlry  is  di7  and 
r)e.solate,  and  the  strong  currents  are  continually 
shifting  the  sand-bars  in  its  river-channel.  The  spring 
tides  rise  10  met.,  and  produce  a  violent  bore.  Korty 
<laya  were  given  to  a  careful  exploration  of  Stateh 
Island:  it  is  very  mountainous,  with  peakt  rising  to 
S>0  met.,  and  a  deepiv  indented  shore-line;  its  rocks 
are  mostly  schists  and  quartzites,  with  nothing  more 
recent  than  carboniferous  strata;  eviilenee  of  glacial 
action  is  distinctly  found  in  old  moraines  and  numer- 
ous lakes;  and  peat  bogs  of  great  area  occur  not  only 
near  scvlovel.  but  on  the  mountain  Hanks  as  well. 
l''urther  dcseriptlon  of  this  region  may  be  given  in 
later  reports.  The  Islands  next  explore<l  near  Cajie 
Horn  are  seldom  visited;  and  one  regrets  to  find  so 
little  descriplion  given  of  them  in  Bove's  account, 
although  as  a  simple  narrative  it  possesses  murh  In- 
terest. While  tlie  southern  Islands  were  exirenicly 
barren,  a  better  country  was  found  farther  unrth  ward 
along  the  deeji  fiords;  a*,  for  example,  about  the  suc- 
cessful English  mission  at  l'*tchiuvaja,  —  a  fine  site. 
with  good  ai\clioragc.  and  sufficient  wood  and  water, 
and  pa.sturage  for  cattle,  on  theOn-astchiaga  (Bcngle 
Channel).  Bove  compares  the  snowy  Sarinlento 
peak  (2,300  met.)  to  the  finest  of  Alpine  scenery:  it 
gains  from  contrast  with  tlie  sea  what  it  loses  in 
absolute  height.  Extended  glacial  action  is  often 
referred  lo;  but,  in  the  mention  of  rounded  rocks  ami 
abandoned  moraines,  tlicre  is  again  need  of  more  defi- 
nite statement.  Kecent  glacial  retre.it  was  shown 
by  the  interval  of  1(X)  met.  between  the  foot  of  the 
Negri  glacier  and  its  nearest  terminal  innralne. 
The  final  wreck  of  the  vessel  was  occasioned  by  the 
selection  of  an  anchorage,  unprotected  on  the  soutli- 
<rast,  where  a  rising  stonn  exposed  It  to  such  severe 
weather  and  waves,  that  It  was  hastily  decided  that 
lli«  only  chance  of  safety  lay  in  running  ashore. 


This  was  accumplishe<l   without   loss  of    life,    u  ' 

much  was  saved   from   tlve   strand'-d   vessel.      v  " 

five  days' xvaiting,  their  only  bi"  i 

a  few  men  returned   in  il    to 

aboved    named,    whence  the  nn— imi    w 

Ganllner,  was  at  once  despmched,  .ind  !• 

entire  party  on  .June  10,  after  they  liad  i 

what  disturbed  by  a  band  of  natives.     A  > 

line  map,  and  some  views  of  ilonblful  nr. 

among  the  few  illustrations;  tl. 

accompanying  tlie  author's  sp«;' 

Jagan    tribe   of   the  southern 

better.     Re|>ortB  on  zoology,  bo; 

Vincigucrrn,  SpeaazzinI,  and  I." 

of  the  expedition,  give  information  o(  lei-b' 

(cf.  1100).  —  {Unil.  HOC.  r/eofjr.  ilnl.,  vlil.  1 

W.    M.    11.  1XU»5 

lAtta.) 
ludo-Chlua.  —  .\  successful  searcli 
of  this  neniusula  for  coal,  iron,  au'i 
Edmond  Fuclis  opportunity  to  note  -m;.. 
h'al  peculiarities.     Its  larger  features  ni' 
ley  of  the  Red  River  (.Song-  k.i)  or  Tonking. 
open,  occupied  by  1'2,IX)0,000  inlmbitants.  kuU  con- 
taining valuable  coal  of  early  mesozoic  age:   next 
westward,  the  granitic  plateau   of   Laos      ' 
flanked  with  ranijes  of  ancient  slates,  al 
Bcending  to  the  coast  on  the  east,  and  v\ 
slope  to  the  west  Into  the  valley  of  the  M' 
great  river  1,800  miles  long,  with  a  r»pi4!. 
delta,  wliich   is   included   in   French  Cochiu-C  liin.v. 
The  daily  discharge  of  this  stream   is  estiinated  at 
almost  4,00l),0(M,0(X)  cubic  metres,  with  a  th  ■• '; 

part  of  silt.     By  the  extension  of  the  di' 
bay  between  mountain  spurs  on  the  nortl; 
been  shut  off,  and  now  appears  as  the  great  C.i 
dian  Lake,  nearly  two  hundred  miles  inland.     .A 
time  of  high  water,  the  Mekong  rises  some  forl^ 
and  rt.'verses  the  current  in  the  lake's  outlet,  fli" 
it  with  muddy  water,  and  thus  filling  the  lake  fr'iin  lij 
lower  end.     interesting  notes  are  added  on  the  na- 
tive population,  and  further  details  arc  given  on  the 
geologv   and  mineral   resources  of   the  vast   r 
(cf.    1079).  — (/.'te.    sclent.,  1883,    482.)     w.  .-.i 

[1086 

BOTANY. 

Experiments    upon   variation  in  plants.  —  In 
the  hotiinical  garden  in  Gics-eu,  Prof.   11.   llofTm.inn 
has  conducted  fur  many  years  an  int)?restii 
re.searches  upon  variation,  the  results  of  v. 
been    published    from   time  to  time,  wilii    n 
no  comment.     The  last  notice  gives  a  few  faci'- 
tive  to   constancy   of    color,  wliich   may    !■•' 
stated  as  follows:   Adonis  aesli\al!B,  piir. 
sown   for  15   ye.irs,   410  plants   In    l."i    y 
without  any  change  of  color:  same  specie^  yalUw 
variety,  no  change  in  13  generations. 

Ilieraeluui  alpinum   Is   regarded   by  Kc-- 
plant  which  iMiinot  thrive  on  a  lime  .soil. 

obtained,  however,  goixl  seeds  from  speciui-  .    _ 

in  soil  rich   in   lime,  and   afterw.ir^ls  carried   on   a 
series  of  observations  relative  lo  the  variation  of  the 
species   in   soil   both   with   and   without   lime.      i' 
found  the  widest  v.iri»l>ility  as  i-egards  the  lo  • 
ing  ami  loaves;  but,  with  ilie  most  divergent  i 
he  had    also   in   every  generation   a    few   pc 


typical  plants.  —  (liol.  tell.,  April,  Moy. | 


o.  1. 


PoUiaatlon  of  Rulingia.  — Aceorfllnir  to 
several  species  of  this  Anstralian gen ' 
ceae  possess  curious  adaptations  to  i  i 
aid.     The  flowers  are  small  (one  cm.  ..r  i.-v 
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knitfter)  kitd  whilish.   The  pistil  itt<cr«lo.!i  iivclHr.  wbicti 

■     '      ■ 'i  orin  tliL'liolIow  '      ■   '        \'i    ■•'ir 
I V  covcreil  liy  li 

<  "vcr  it  for  u  til'  , ■:. 

In  I:  '   lliere  in  woll-i:;  i.inJry,  llio 

iSlaiii'  -iepsratiiii;,  n<ir  *  iiiaturing, 

|liiitil  tliu  sUiucns  ur)<  all  iluliiscoiit.     K.  corylUolia, 

6n  till!  other  haiiil.  is  syiiacmic,  Uiu  expatisioii  of  tin; 

'      -  '   ■'       ■  ■  ■  ,'  of  thf  Btamcns  occurring 

I  Ijciny  closely  followi'J  by 

I    till.'  slaiiiinodia  from  lln? 

niikti  K.  pars  Itlora  \a  itil»rmcdiate  hotwven 

tlto  I  -  alri'atly  iiii.'ntloiicd.     Its  flowpr*  as- 

laiiinr  ;i  im;)  color  witli  ngn,  like  those  of  Trillium 
(rauilllloriim.  \Vi'ij»clia,  etc. — {SiUunyxh.  tinilxch. 
hot,  iji't.,  I.ssa.  i.)     w.  T.  [1088 

Pinua  koraiensis  Sieb.  and  Zucc.  —  Tliroiigli 
ltli«  kitirlrii'ss  of  riiief  Kngiiiecr  Ci.  W.  Melville. 
J.S.X.,  Mr.  Joslah  Hoopt>'!  had  received  some  speci- 
^^ilHIl^^  of  lids  iiiterestinj;  species  of  pine  collected 
during  the  voyage  of  the  unfortunate  .Jeaiin«tte. 
They  consist  of  a  branch  clothed  with  follai;e,  two 
tlnimaliire  cone».  and  a  few  mature  need'*  from  cist- 
ern Sil>erla.  The  tre«is  were  seen  almi;;  the  banks  of 
tlio  Lena,  the  Yenisei,  and  (lio  Obi  rivers.  ;jrowlng 
a  height  of  about  thirty  feel,  with  trunks  about 
leu  inelies  in  iliametcr  at  base.  The  collector  fur- 
ther states  that  It  fruits  abundantly,  and  thai  the 
edible  senls  are  used  by  the  natives  as  food,  and  by 
travellers  as  nuts.  It  is  interesting  to  note  that  this 
heretofore  comparatively  rare  sptxiea  has  a  wider 
habitat,  and  is  more  numerous,  than  hA.s  generally 
been  supposed.  ?«iebold  fouml  it  in  Kamtchatka, 
and  various  authui-s  have  described  it  in  the  list  of 
Japanese  Coniferae  as  a  rare  inlro<luced  species. 

This  nut-bearing  pine  is  well  marked  throughout, 
and  especially  so  in  Its  cone*  and  seeds,  the  latter 
being  wingless,  sub-angulate,  flatly  compressed,  leav- 
ing on  both  sides  of  the  scjile,  when  removed, 
remarkably  deep  impressions.  The  cones  are  very 
distinctive,  with  long  reflexed  scales,  terminating  in 
an  abrupt  mucro-like  a)>ex.  Murray,  in  his  Pines 
and  firs  of  Japan,  records  its  height  as  from  ten  to 
twelve  feel;  but  Parlalore,  on  the  authority  of  Per- 
fetli.  gives  it  as  'sometimes  thirty  to  thirty-three 
feet.'  The  latter  is  corroborated  by  Mr.  Melville, 
thus  indicating  that  the  tree  is  a  iruu  northern  spe- 
cies, attaining  its  greatest  si/.e  only  near  the  extreme 
limits  of  arboreal  vegetation,  It  will,  no  doubt, 
make  a  valuable  adilition  to  our  list  of  ornamental 
conifers,  as  its  hardiness  la  unquestioned,  and  the  foli- 
age is  as  attrai-tive  as  any  oilier  of  the  white-pine 
?roup,  with  the  exception,  perhaps,  of  P.  excclsa. 
n  England  it  has  proven  reliable,  and  the  small 
plants  cultivated  by  Mr.  lloopes  .show  evidences  of 
success.  —  (Acad.  nat.  sr.  Philad.;  metUng  Mav  >>.  1 

[1089 
ZOOLOOT. 
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Recent  reBeaxchea  upon  the  Pennatulida.  —  As 

Hie  ti-iili  of  a  prolonged   study  of  Kenilla,  Dr.  Wil- 

■  <■  brief  summary  of  his  n.'sults  .iml  conclu- 

■  tlic  following  topics  :  liie  segmenuition  of 
i.i-  ■  ^^  .iiid  the  formation  of  the  gonn-layer-i,  the  for- 
mation of  the  organs  and  tissues  of  the  axial  poly]), 
the  origin  of  the  community  by  budding  from  the 
axial  polyp,  the  siguiticance  of  the  |)olymorphism 
aud  bilateral  svmmatryof  the  community. 

During-  'i- division  of  the  nucl"i  .•»!►- 

pears  to  In  but  the  vitcllus  may  cjiher 

divide  will.  .... „ian  of  the  nuclei,  or  it  may 

remain  at  rest  itnlll  ■  mnnh  later  stage.     In  some 


eggs  the  drsl  division  of  the  vitellus  was  Into  thirty* 
two  spheres.     After  segmentation  tlj     .        "  rm  jg 
separnti'd  by  delaminatlon  from  the  ^  U  en- 

ilodermic  mass,  and  the  sujjporting  l.i^.  .  ..  .. ,  reted 

from  the  inner  end«  of  the  ectoderm-cells. 

The  gastric  cavity,  wliich  has  at  first  no  commu- 
nication with  the  exterior,  is  formed  by  absorption 
of  the  central  emloderm-cells  by  those  which  are 
more  peripherally  [ilaced.  and  the  oesophagus  i* 
form(Hla3a  solid  ini  ;(::inalion  of  ectoderm.  Itscen- 
tral  end  is  not  simply  perforated,  but  absorbed,  during 
the  formation  of  the  mouth.  Tlie  peduncular  septum 
consists  of  three  layers  of  endoderm-eells.  .ind  the 
author  therefore  believes  that  it  is  morphologically  a 
fused  pair  of  septa.  The  muscles  are  developed  as 
processes  from  the  bases  of  the  endodenn-cells:  and 
the  cell-body.  In  many  casesar  least,  becomes  reiiuced 
to  a  small  granular  mass  enclosing  tlie  nucleus,  and 
closely  applleil  to  the  side  of  the  muscular  tibre.  The 
aplcules  are  ileveloped  in  the  interior  of  cells,  and 
are  of  two  kinds  (retodermic  and  eudodermic),  which 
differ  much  in  form  and  »i/.e 

The  buds  which  are  to  form  the  sexual  polyps  are 
developed  along  tlie  axial  fwlyp  in  pairs,  .x5  two  sim- 
ple lateral  rows,  and  each  of  them  soon  becomes  a 
secondary  axis  for  two  rows  of  buds  which  appear  in 
the  angles  between  the  older  buds.  The  law  of  bud- 
ding is  the  s.ame  for  the  zooids  and  polyps. 

The  hauptzooid  is  formed  at  an  early  stage  as  a 
median  bud  upon  the  axial  polyp;  and  its  function 
is  to  disch.irge  water  from  the  colony,  while  the  other 
zooids  draw  in  water,  as  do  also  the  young  sexual 
polyps,  but  not  the  adults.  Wilson  therefore  con- 
cludes that  the  zooids  .ire  homologous  with  young 
sexual  polyps;  that  they  are  polyps  in  a  state  of  ar- 
rested development.  He  believeji  that  the  polymor- 
phism of  the  community  has  not  been  brought  about 
by  the  gradual  spociallzation  of  an  undifferentiated 
i-ommutiity,  but  that  the  ancestors  of  the  zooids 
never  possessed  a  liigher  org-.inization  than  at  pres- 
ent. He  believes  that  the  bilateral  symmetry  of  the 
community  ha.s  tieen  directly  determined  by  the  bi- 
lateral environment,  and  be  holds  that  Kenilla  is  de- 
scended from  a  form  like  the  Bathyptileae,  and  not, 
as  Kolliker  believes,  from  a  primitive  simple  'Archyp- 
tilum.' 

The  paper  is  an  abstract  of  an  extended  monograph 
which  is  to  be  published  in  the  Phil,  tranii.;  but  the 
author  is  an  American  naturalist,  and  the  researches 
were  made  upon  the  coast  of  North  Can>lina.  —  ( Pro<-. 
royitlnoe.,  no.  2'J'J.) 

Living  specimens  of  the  very  rare  genus  Funicu- 
lina  have  been  obtained  near  Llsraau  Island,  and  they 
have  been  observed  and  studied  by  A.  Milnes  Marshall 
and  William  P.Marshall.  The  immature  or  young 
specimens  have  all  the  characteristics  of  Fuulculina 
Forbesii  (Verrill),  while  the  full-giown  ones  are  typ- 
ical specimens  of  F.  ■luadrangularl',  (Pallas);  and  the 
authors  therefore  reject  Verrill's  ideutiHcatioii  of  the 
northern  fonn  as  a  new  species.  The  paper  contains 
a  revision  ot  llie  literature  of  the  Pennaiulidae.  and 
an  account  of  the  geni'ral  anatomy  of  Kunlculina, 
Vi  —  i,.i  .  :x,ij  Pennatula,  but  it  adds  very  little  to 
t'  I'S  of  K'illikerand  others. — (Jtep.  Ohan 

!■:  ■•(-.)      W.    K.    B.  (1090 

Hydro-medusae  without  digestive  organs. — 

Dr.  Leudenteld  describes  a  new  sub-family  of  liydroids, 
Eucopelllnae.  in  which  the  medusa  has  no  digestive 
organs,  and  lives  only  a  short  time  after  its  escape 
from  the  genophore.  Only  one  species,  Eucopella 
campanularia,  is  known,  and  this  is  found  in  Austra- 
lia. The  larva  is  a  campanularian  whose  hydranths 
arc  carried   upon  short,   unbranched  stems,  which 
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sprine  from  a  creeping  root.  The  medtisn  bus  a  veil, 
well-nevelopi'd  niariiinal  sense-organs,  radial  and  cir- 
cular chymiferous  tubes,  and  lanje  reproducllve  or- 
gans, but  it  h.is  no  iiiiiulli,  stoniacli,  or  tentacles.  It 
discharges  Its  re[irodiiclive  elements  wllliin  twenty- 
four  hours  after  its  liberation,  and  it  lives  only  about 
thirty-six    hours.  —  (Zoo/,  anz.,  April   ItJ.)     w.  K.  u. 

[1091 

Orvitaoeaiu. 
Monograph  of  the  Caprellidae.  —  In  the  sixth  of 
the  aeries  of  beautiful  Z(xilogical  and  botanical  mono- 
graphs published  by  Dr.  Dohrn's  station  at  Naples, 
Dr.  Paul  Mayor  treats  of  the  bizarre  crustaceans  be- 
longinK  to  the  family  CaprelUdne.  The  systematic 
part  of  the  work  (pp.  lt!-90)  Is  the  most  Important, 
being  not  barely  descriptions  of  the  species  found  In 
the  Bay  of  Naples  and  its  neieUborhood,  but  a  revision 
of  all  the  known  species  o?  the  world.  The  syste- 
matic part  is  followed  by  an  account  of  the  anatomy, 
histology,  and  habits.  The  few  pages  (105-108)  de- 
voted to  development  do  not  add  much  to  the  little 
previously  known  through  the  studies  of  Gamroth. 
Slayer  concludes  that  the  families  Cyamldae  and 
Caprellidae  are  closely  related,  and  form  a  iiatiu'al 
group,  Lacmodipoda:  that  tJie  Cyamidae  are  a  later 
group  than  the  Caprellidae,  and  arc  derived  from  a 
genus  very  near  Caprella;  that  the  Laenmdipoda  form 
a  group  of  the  Aiuphipoda,  .ind  are  mosL  closely  re- 
lated to  the  ganiniuroid  Auiphipo<la.  The  author's 
conception  of  the  relationship  of  the  eight  known 
L;euera  of  Caprellidae  is  expressed  in  the  following 
genealogical  tree. 


Fodallrlua? 


\ 


At<|{lni*lLn? 


(.^iprrlln. 


AciLfhia. 


CaprelllDa. 


i'raivUu. 


Corcopa. 


Pntrjiprvltltl. 

As  nothing  is  known  of  the  paleoutologlcal  history 
of  these  animals,  and  but  little  of  the  development, 
this  phylogcuy  is  founded  almost  exclusively  upon 
the  adult  structure.  The  sp)ecles  found  in  the  Bay  of 
Naples,  together  with  anatomical  and  histological 
details,  are  figured  on  ten  lithographic  and  photo- 
lllbographlc  plates.  —  (Faunuu.  flora  yolfea  Neapel, 
vi.  1882.)    w.  F.  [1092 

iDMOtl. 

Color-preferences  of  insects.  —  Miiller  gives  a 
eeneral  rcnumt-  of  the  re.sults  sm  far  reached,  with  a 
brief  account  of  the  literature.  —  {Bioloy.  centrnlbl., 
1883,  no.  4. )     w.  r.  [1093 

UlustrationB  of  American  butterflies.  —  In  the 
eleventh  part  of  his  LtuttiTtlies  of  North  America, 
Mr.  W.  IJ.  Kdwards  furnishes  plates  of  more  than 
usual  interest,  luid  of  a  fidelity  to  nature  which  we 
have  come  to  expect  from  this  source.  They  have. 
Indeed,  never  been  surpassed,  and  It  would  be  diffi- 
cult to  jjolnt  nut  an  error  of  delineation.  The  plates 
of  this  particular  number  do  not  iliow  such  a  wealth 


of  varietal  illustration  as  some  of  the  prevlmw  on**.*; 
but  each  of  them  presents  new  biological  f^T^turf*. 
The  first,  represents  four  species  of  Pieris.  w        ' 
and  chrysalis  of  two  of  them  (Sisymhri  aih 
from  drawings  maile  in  southern  ('aliforni.i  ...   >...•; . 
the  egg  of  the  former  is  also  given.    The  second 
plate  is  entirely  given  to  Limenilis  Oos,  and  illus- 
trations are  given  of  every  stage  of  tiie  larva  (seven 
figures),  of  the  egg  and  chrysalis,  beside*  enlarged 
drawings   of  the   details  of  structure  in   i' 
Considerable  space  is  given  to  the  natural 
the  Insect,  largely  fmm  the  observations  ni 
in  Florida;  Its  relations  to  L.  Disippus  at. 
cussed,  as  far  a<  the  preparatory  stages  are  ■ 

The  third  plate  has  the  highest  Interest,  b«...,iu»e 
we  are  for  the  first  time  introduced  t«  the  natural 
history  of  any  of  our  native  eryclnld  butterflies. 
Through  tiie  etfort-s  of  Mr.  Doll  at  Tucson,  Arizona, 
Mr.  Edwards  lias  been  able  to  trace  anil  figure  the 
entire  hlstorj'  of  one  and  the  earliest  stages  of  an- 
other species  of  Lemonias,  feeding  naturally  on  mes- 
cjuite  (Prosopis  juliflora),  but  which  he  managed  to 
raise  in  West  Virginia  on  wild  plum,  after  repeal4!d 
failures  on  other  plants.  Of  U.  Nais,  three  ngurvs 
are  given  of  the  egg,  or  part-i  of  thi>  egg,  seven  of  the 
four  stages  of  the  larva,  l>esides  four  plain  tlgiaes 
of  structural  detail.s,  two  of  the  chrysalis,  and  four  of 
the  butterfly;  of  L.  Palmerii,  the  egg,  young  larva, 
and  butterfly  are  flgureil.  These  figures  show  the 
larva  to  have  a  head  scarcely  smaller  than  the  body 

behind  it,  partially  covered  by,  but  not,  as  In  ' '. 

butterflies,  retractile  within,  the  segment  i 
to  be  clothed,  when  just  from  the  egg,  i' 
sweeping  hairs,  and  in  after  life  by  clusters  of  short 
spreading  hairs  arranged  in  longitudinal  rows,  con- 
tinuous without  deviation  over  tlioradc  an<l  abdom- 
inal segments.  Neither  egg  nor  chrysalis  shows  any 
dilTerence  of  importance  from  lycaenlds.  Another 
number  will  complete  the  second  series  (or  volume) 
of  this  excellent  iconography.  [109* 

Fossil  insects  from  (Greenland. —  Eleerdescrilxn 
ami  figures  a  fragment  of  a  largo  elytron  from  the 
cretaceous  beds  of  Ivn.inguit,  besides  a  small  serieo 
of  tertiary  insects  from  Atanekerdluk  and  Hasenin»»l. 
Five  of  those  are  elytra  of  Coleoptera of  vail 
lies,  one  a  Locusta   compared   to   L.  viri>l 
Europe,  and  one  a  fragmentary  Phryganea.     . 
er  new  fossil  Phryganeae  are  also  figured  from  Pur- 
Bohlug  and  from  Aix,  and  a  Helops  from  the  MolaMe 
of  Lausanne.     The  number  of  tertiary  insects  so  far 
found  In  Greenland  is  recorded  as  thirteen.  —  {Hfer't 
Flora foM.  groenl.,  II.  U.l.  pi.  K«l.)  [10*5 

VBBTEBBATBS. 

Flib. 
New  southern   marine   fish.  —  Uescrii' 

twenty-five  new  fish  from  the  southern  Uni 
have  been   published    by    Messrs.  G.   B.  '  ■ 
T.  II.  Bean.    The  new  generic  forms  are  ■ 
interest.     loglosstis  is  a  Gobiid  allied  to  tli' 
Oxymetopon  of  Bleeker.  although  apparently  not  so 
'  closely '  as  supposed  by  the  authors.     It  is  much  U-as 
compressed   than  Oxymetopon,  h.is  no  keel  on  the 
head,  and  almost  all  the  scales  are  cycloid.     The  indi- 
viduals  described  were   obtained  at  l'--" '■      I'- 

Chriodorus  is  a   Uemirliamplilne   cl"- 

.^.rrhamphus,  —  so  closely,  inilee<l,  thai 

between  the  two  (if  any)  remain  to  be  shown,      i  In- 

two  have  not  been  compared  bv  the  HUtl)'»r«.     Tli" 

new  type,  C.  athcrinnldes,  v  ....       .,. 

Fla.     Letharchus  is  a  new 

to  Sphagebraurhus,  but  dit^....^     ^. j    •■,■ 
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iBbscnce  of  an  anal  flu.  U»  species,  L.  velifrr.  waa 
ldl.icovcrt>cI  In  West  Floriiln,  stiil  attains  n  lenglli  of 
|»bont  a  fool  ancl  it  liiilf.     Atnmu;  the  oilier  note- 

>\ror;'' ' —      pt'cipsr.f  Porcy  (SieiiotoTiiiii 

jcnpi  I  from  two  S(i('cirneiis  found 

[In   s;  I   .Snapper  at  Pviisacola.  — 

]{Proc.  U.  a.  nal.  ohm.,  iv.  ll^i.)    T.  o.  [1096 

Characters  of  the  centropomida.  —  The  family 
[CenlropiiMiidae  lias  been  diagnosed  by  Tlipo.  Gill. 
Ills  most  marked  distinctive  characters  seem  to  be 
[the  elongntioD   of   tlic  poslorbUal    portion    of   the 

Bkiill,  "ft  well  differentiated  (Kinterior  oblong,  pcii- 
Itajjoiml,  or  haslifonu  area,'  resullin!;  from  con- 
|stricllon  of  the  pariotals  near  their  middle,  and  pccul- 

iarilieii  of  the  Tertebrao  and  their  apophyses.  — ( Prnc. 
[V.  8.  not  miia.,  Iv.  4*t.)  11097 

The  bottle-DOsed  whale. —  Capt.  David  Gray, 
Ihroiigli  the  agency  of  Prof.  Flower,  has  recently 
|inade  known,  in  a  brief  but  interesting  manner,  the 
Iresiilts  of  some  observations  on  the  whales  of  the 
lgenu.>i  ny|>ero6don.  It  appears  that  the  male  lioltle- 
Inosed  whale  iiiidergoes  great  changes  in  form  with 
t»i;p.  particularly  as  regards  the  head.  The  shape  of 
llhls  part  of  the  body  in  females  and  young  males  is 
ftlmilar,  the  plane  of  the  forehead  making  an  acute 
Mngle  with  the  plane  of  the  mouth.  As  the  male 
Igrows,  however,  the  forehead  becomes  more  and  more 
Iprominent,  ami  In  old  age  its  anterior  surface  stands 
|*t  rlylit  angles  with  the  plane  of  the  mouth.  Prof. 
"Flower  makes  use  of  these  observations  to  reduce  the 
lapecies  hitherto  recognized  to  a  single  one.  —  {Prnc. 
f »<»",/.  «<><•.  Lf/nJ..  1h3'.',  7l'(i.)    F.  w.  T.  [1098 

Development  of   the  intermaxillary  boae. — 
Xt»  an   nrtiele  puMished  with   greal   luxury  of   type 
Land  illustration,  Th.   Ktilliker  gives  the  results  of 
Ibis   investigations   on   the  intermaxillary  bone,  anil 
Ithe  develoiiinent   of   harelip   and  cleft  palate.    The 
l&iemoir  is  one  of  special  interest  to  the  dentist  and 
(urgeon.     We  may  mention  here  the  following  con- 
IcIusioDs:    1.  .Since  the  human  embryo  hiu  a  separate 
■  itermaxlUary.  we  may  consider  the  same  to  be  a 
^ypical  structure  in  facial  clefts:  2.    The  Intennax- 
^llary  is  composed  of  two  bones;  8.  The  united  hone 
■Is  destined  to  carry  the  four  incisors,  and  many  of 
jtlie  irregularities  of  the  teeth  in  position  and  num- 
ber are  due  to  the  fact  tliat  thny  are  developed  inde- 
endently  of  the  bones  destined  to  carry  them.     For 
further  details  we  must  reter  to  the  original,  which 
"only  partially  comes  within  the  scope  of  this  journal. 
—  I-Voea.  acta.  iicaiJ.  nat.  cur.,  xliil.  32.").)    c.  s.  m. 

[1099 
ANTHROPOLOGY. 

Bove  on  the  Fuegiaiis.  —  \n  interesting  account 
of  the   Pnegiuns   has  apiieared  at  Genoa   under   the 

n 'f  the   committee  of   the  Italian  antarctic 

It  is  prepared  by  Bove,  and  illuHtrated 
Ll'  ,  ,:  iphical  chart  of  Tierra  clel  Kuego  ami  Pat- 
Ignnia,  and  an  ethnological  chart  showing  the  distrl- 
1)111100  of  the  different  races  inhabiting  the  Land  of 
Tire.  The  latter  are  divided  into  two  very  distinct 
locks,  separated  by  Admiralty  Sound  and  Beagle 
Channel.  The  Ona  reside  on  the  ejwt  and  north  of 
|hese  passages,  on  the  largest  of  the  Kuegian  I'lamls, 
'  nd  comprise  about  two  thousand  souls.  To  the 
rest  and  south  are  the  Tamana  (J.tgan),  a  race  com- 
prising about  three  thousand,  and  the  Alkaluf,  about 
my  more.  These  pi-ople,  perhaps  of  identical 
B,  now  fonn  two  well-differentiated  races,  who 
Dnstantly  at  war.  The  Ona  and  Alkaluf  have  a 
BiigU  and  guttural  language,  while  that  of  the  Ta- 


mana Is  soft,  and  rich  in  vowel-gonndg.  A  very  vivid 
•  !•  ■  of  the  eharneterof  the  Fueglan  country^ 

1  'Ople  is  given  by  Bove,  who  describes  thcli 

ill-  M  ■'  v'.ical  ehanicteristicB,  habits.   dres8,( 

anil  w  their  birch-bark  canoes,  with  which ^ 

they  !■;  IMS,  and   pursue  the  seals  and  even 

whales;  the  wretched  position  of  the  women,  who  are 
practical  slaves,  living  in  polygamy,  and  yet  unusually 
fertile,  though  a  majority  o(  tlie  children  succumb  tn 
exposure  and  Insufficient  food:  their  marriage  cus- 
toms, and  IreatnienC  of  their  familioi. which  appear  to 
be  cliioHy  remarkable  for  a  slrmy  sellishness  unmiti- 
gated by  afTeetion  or  pity  on  the  part  of  the  males; 
their  Shamanism  and  blood-revenge,  the  latter  strictly 
on  Mosaic  principles;  their  weapons,  camps,  and  or- 
naments; the  tie.itmcnt  of  the  dead,  linguistics  and 
the  ameliorating  inlluenceof  the  faithful  missionaiies 
in  that  desolate  land.  The  language  appeai-s,  like  that 
of  many  barbarous  peoples,  to  be  rich  In  wonis.  Over 
thirty  thousand  vocables  are  enumerated  fn  the  Ya- 
maiia  tongue,  besides  agglutinations.  They  appear  to 
have  no  reverence  for  the  dead.  One  follow  sold  his 
father's  skull  to  Bove,  and  wished  it  a  pleasant  jour- 
ney over  the  sea  (cf.  1085).  — w.  ij.  n.  [1X00 

Aboriginal  soapstoue-quarriea.  —  Not  many 
years  ago  the  oconireiiee  ot  copper,  mica,  and  soap- 
stone  vessels  in  the  Imllan  graves  of  our  eastern 
states  pointed,  it  was  supposed,  to  a  vast  aboriginal 
commerce,  cmliracing  the  whole  continent  in  its  net- 
work of  communications.  The  researches  of  prac- 
tical areheologists,  however,  arc  constantly  bringing 
to  light  new  sources  of  supply,  that  were  formerly 
worked  much  nearer  to  the  mounds  and  graves 
where  their  productions  found  their  last  resting- 
place.  The  finding  of  many  half-tinlshed  pots  and 
rude  tools  at  Cliula,  In  Virginia,  whs  soon  fol- 
lowed by  the  discovery  of  several  large  soapstone- 
(jnarrics  in  the  District  of  Columbia.  To  the  subject 
of  this  class  of  Indian  work,  Mr.  J.  D.  McGuire 
of  Ellicott  City,  Md.,  has  given  much  attention. 
He  has  fniiiid  soapslone-quarries  in  Maryland,  and, 
after  considerable  research,  has  discovered  the  meth- 
oils  of  this  aboriginal  handicraft.  —  (Amer.  nat,, 
June. )     J.  w.  p.  [1101 

■Words  for  color.  —  Lauirus  Gelger,  In  one  of  his 
suggestive  lectures,  attempts  to  show  that  sense-per- 
cepiloiis  have  had  a  very  recent  evolution  by  tracing 
downward  from  the  Ilomcric  poems  the  terms  em- 
ployed to  designate  color.  A  very  much  more  learned 
discussion  of  the  same  subject  is  that  by  Prof. 
Tliorn&s  U.  Price,  respecting  the  color-system  of 
Virgil.  In  this  ess.iy  it  is  not  maintained  that  the 
words  for  color  indicate  the  state  of  the  color-sense, 
but  the  adaptation  of  language  to  the  color-percep- 
tions of  the  eye. 

What  idea  had  the  ancients  of  color  ?  Certainly 
they  dill  not  hold  it  to  be  a  subjective  sensation  pro- 
duced by  three  sets  of  m-rves  within  the  eye  by  three 
kinds  of  waves  iliCferiiig  In  length.  Itather,  in  the 
Indo-Gcrmaulc  languages,  the  color  of  a  thing  is  the 
cover  or  skin  that  overlies  or  hides  the  true  suh- 
Btance. 

In  nature,  seen  under  ordinary  daylight,  there  are 
for  the  healthy  human  eye  about  eh-ven  huiidreii  dis- 
tinguishable colors.  For  a  huudn-d  and  two  of  these, 
Koget  ha5  names  ;  but  the  number  of  color-names  in 
modern  French  1«  said  to  Iw  not  shoft  of  live  hun- 
dred. Alma  Tadema  repnxliices  hU  color-impres- 
sions of  the  antique  world  by  a  palette  of  twelve 
colors,  while  the  palette  of  Virgil's  vocabulary  con- 
tains twenty-seven  terms  of  hig1i  colon,  and  fifteen 
more  for  shades  due  to  excess  or  deficiency  of  illu- 
mination. 
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An  tnK9iiiou<  aul  of  I'ompnrlsoiis  Ica'ls  tlie  author 
np  U)  Uie  ratio  of  the  occurrence  n(  earli  set  ot  color- 
terms  ti)  tlif."  i.Mitire  eleven  liumlrod.  "  HI9  perceptions 
of  color  art'  cIo;ire»t  anJ  Btron;;o5t  In  Itir  miilillc  of  tlin 

" :   I'Vfii  In  bis  scnsiiom  linmiiiatloti,  lie  is 

anil  ri'serveil,  nvolillna  llin  extremes  of 
.  mil  (Iwellini;  l>v  prefep'ncc  upon  the  mciin 
iMriiiA.  the  media  via  of  visual  perception." 

Prof.  Price  ilraws  attention  to  the  striking  co- 
incidence of  scientific  accuracy  with  proplictic  genius 
in  thr  phrase  of  Virijil,  AfiUe  crdoribus  arcum  (EcL, 
V.  OOii),  and  the  discovery  of  Auberl  [Hood,  p.  +>), 


that  in  the  solar  spi^clruin  the  unaided  eye  may  dlj- 
tlnguish  a  thnu^anil  colorii.  Tin;  followinj;  terms_ 
are  traced  to  their  origin,  and  their  fundiimp.nl 
idea  fixed  ;  ruber,  riiiilus,  sanguineus,  crucntuij 
sandix,  uiinium,  ferrugo,  rosem.  viridls.  vitreiu 
hyalus,  igneus,  8p:tdix.  flavui,  fulvin.  croceas,  li 
teas,  auruin,  cereua,  pallidus.  lividus,  caeruleus,  pur 
pureus,  puniceuv,  murex,  ostrum.  ulbus.  CAndidu* 
niveus,  argenteus,  Uutcus,  marmoreuj.  ilecolo 
canus,  glaucus,  aler,  niger.  fuscus.  fuineua.  pullus 
piceus.  —  {Aiiur.journ.  phil.,  v.  1.)    o.  t.  m.     [IIC 
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QOVBBNMENT  OBQANIZATIONS. 

Bmithioiiiaii  inititutlon. 

Ezi>loralionx  in  LouMJann.  —  C.ipt.  H.  W.  Shufeldt, 
medical  corps  U.  S.  A.,  has.  since  October  last,  as- 
sisted by  grants  from  tlie  Smithsonian  institution, 
been  exploring  the  country  in  the  vicinity  of  the  city 
of  New  Orleans,  La.  Tlie  collection  that  this  officer 
has  made  has  just  been  forwarded  to  the  institution 
at  Washington.  It  consists  of  some  three  thousand 
specimens  of  very  interesting  forms  of  the  represen- 
tative vertebrates  .and  invertebrates  of  tliat  region, 
besides  the  contents  of  the  Indi.in  shell-mound  situ- 
ated in  the  rear  of  Carrolton,  — an  antiquity  suspected 
to  exist  by  Foster,  from  reports  he  had  heard  when 
engaged  in  his  explorations  in  tliat  locality.  Among 
the  vertebrates,  some  very  uncommon  forms  of  bats 
have  Lx^en  forwarded,  and  six  or  «even  specimens  of 
the  rare  Dascanium  anthicum,  and  one  of  the  Aspi- 
itonectcs  asper,  the  soft-sbelleil  turtle,  so  eai;erly 
sought  afliT  by  collectors.  Of  the  llsh.  Dr.  T.  11. 
Bean,  curator  of  the  department  of  fishes  at  the 
Smitlisonian  institution,  says.  "  Two  of  the  determi- 
nations are  uncertain.  Tlio  examples  of  Lepomis 
324 lU  and  8241!l  are  so  small  tliitt  I  ruiuiol  be  sure 
what  they  are.  the  lower  pharyngeals  beliis  little  de- 
veloped, and  with  Incomplete  dentition;  .'5'J41:'.  :!2414. 
and  Ai-i'M  agree  wjtli  the  published  descriptions  of 
Zyeonccles  clirysoties  Giintli.,  but  they  may  represent 
a  species  (|Uite  distinct  from  lliat.  I  will  try  to  get 
fuller  information  about  (tiintlior's  types  throui;h 
some  one  of  my  friend's  wlio  will  visit  the  Urltisli 
museum  next  summer.  Tlie  species  called  Mollienesia 
laMplnna  would  be  regarded  as  M.  lineolata  by  our 
friends,  .lordaii  ami  Gilbert;  but  I  tliinlt  your  series 
will  prove  that  lineolata  is  not  distinct  from  lalipinna; 
and,  .IS  latiplnna  is  the  older  name,  wc  should  use  it. 

"Tlie  lot  of  Elassoma  zonalum  (3^42:5  =  No.  lOS) 
is  the  largest  and  finest  ever  known  In  this  museum, 
and  there  is  no  probability  that  any  i-o|lector  has  se- 
cured a  lietter  series.  The  range  of  variation  is  great- 
ly extended  by  them,  and  a  new  locality  is  found.  O. 
P.  Hay  had  the  species  from  Mississippi:  it  is  known, 
also,  from  Alabama,  Texas,  and  South  Illinois." 

Dr.  Shufeldt  will  work  this  material  tip  for  pub- 
lication by  the  Smithsonian  institution  as  soon  as 
the  opportunity  offers. 

8TATB  INSTITUTIONS. 

8t«l«  oaiverslty  uf  Kaniuu,  Lawrence. 

Weather  ri-piYft  for  Hay.  — This  month  had  the  lar- 
gest rainfall,  the  greatest  aggregate  wind-velocity,  and, 
with  one  exception  (l.HSi),  the  lowest  mean  tempera- 
ture, recorded  In  any  May  of  our  sixteen  years'  ubser- 


votions.  The  light  white  frost  of  the  22d  did  n^ 
damage  to  vegetation,  and  the  growing  crops  are  II 
prime  condition  at  the  clo.se  of  the  month. 

Mean  temperature,  ti'-'.Do",  which  is  4.08"  lielow  I 
average  May  temperature.     The  highest  temperatur 
was  1)1°,  on  the  2d ;  the  lowest  w:i3  30',  on  the  S'.'dl 
monthly  range,  Wl°:   mean    temperature   at   7  A.M.f 
50.10°;  St  2  f.M.,  71.1.3°;  at  0  r.n.,  1SO.450. 

Rainfall.  7.03  Inches,  which  is  3.50  inches  abot 
the  May  average.  There  were  five  tliunder-showrn 
Hail  accompanied  the  rain  of  tlic  13lli  without  dar 
age  at  this  station.  On  tlie  l.'ilh  the  rainfall  wn 
three  and  one-half  iiidies,  which  daily  register  ha 
been  but  twice  exceeded  in  the  past  sixteen  year 
Of  this  amount,  two  inches  fell  in  one  hour  and  lhrc< 
quarters,  from  3.4.i  to  5..30  i'..M.  The  entire  rnlnfa.^ 
fin-  the  five  months  of  l.'«;t  now  completed  has  bee* 
14.07  inches,  which  is  L'.25  inches  aliove  the  ave 
for  the  same  period  in  the  past  liftecn  yean. 

Mean  cloudinex-i,  47.03%  of  the  sky,  the  month  b^ 
ing  1.7-')  %  clearer  than  usual.  Number  of  clear  dat 
(less  than  one-third  cloudy),  11;  entirely  clear,  3 
half-clear  (from  one  to  two  thirds  cloudy),  14;  ciouil] 
(more  than  two-thirds),  0:  entirely  cloudy,  3;  meal 
cloudiness  at  7  A.M.,  40.77";  at  2  l>.M.,  66.43%;  ntl 
P.M..  30.0.S%. 

Wind:  N.W,,i.-)  times;  !S.K.,  20  limes;  S.W., 
times;  S..  14  times;  N.E.,  13  times;  W.,  8  times;  S\ 
twice.  The  entire  distance  travelled  by  the  wind  wa 
I.'j.OOl  miles,  which  is  3,;i.S4  miles  above  the  M.iy  ad 
erage.  This  gives  a  me.in. daily  velocity  of  ."lO.'i  miled 
and  a  mean  hourly  velocity  of  21. U4  miles.  The  higtl 
est  velocity  was  Of)  miles  an  hour,  on  tlie  13th. 

Mean  height  of  barometer,  20.010  inches;  aXl  A.» 
29.017  inches;   at  2  r.M.,  2K.080  inches;   at   0   I'. 
20.020  inches:  maximum  29.;)5.^  inches,  on  the  StS 
minimum,  28.400  inches,  on  the  13lh:  range,  0.8 
inch. 

Relative  humidity :  mean  for  month,  64.5 ;  at  7  - 
75.3;  at  2  p.m.,  4.V9;  at  0  P.M.,  72.3;  greatest,  100,  oil 
13th ;  least,  14,  on  the  Qth. 


NOTES  AND  NEWS. 

The  American  association  for  the  advancement 
of  science  will  hold  Its  thirty-second  annual  meet- 
ing at  Minneapolis,  Minn.,  Aug.  15  and  following 
days.  The  president-elect  is  Prof.  C.  A.  Voung  of 
Princeton,  and  the  following  is  the  list  of  the  general 
officers  ot  the  meeting:  section  A  (Mathematical 
and  astronomy),  vice-president,  W.  A.  Hogers  of 
Cambridge;  secretary,  W.   W.  Johnson  of  Annapo- 
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,)!».    B  (Physics),  vicD-presidetit,  H.  A.  Rowlnntl  of 
Baltimore;  secretary,   C.  K.  Wead  of  Ann    Arltor. 
C    (Clietuiitry),    vieo-president,    E.   W.     Morley  of 
rlevi^laud;  stcreury,  .1.  W.  Langlry  of  Ann  Arbor. 
D   (Meohanlcnl   science),   vice-president,    DeVolsen 
Wood  of  Iloboken;  secretary,  (to  be  chotcn  at  meet- 
ing].    E  (Geology  and  geography),   vice-president, 
tC    n.    Hitchcock  of   Hanover;    secretary,    A.    A. 
Julicn  of  New   York.    F  (Biolo;j:y),  vice-president, 
W.  J.  Deal  of  Lansiuu;  «ecrct.iry,  S.  A.  Forbes  of 
Iformal.     Olllistology  and  microscopy),  vlci'-presi- 
Ident,  J.  D.  Cox  of  Cincinnati;  sooretary,  C.  Seller 
I  of  Philadelphia.     H  (Anthropology),  vice-president, 
O.  T.  Mason  of  Washington;  secretary,  U.  H.  Per- 
kins of  Burlington.    I  (Economic  science  and  sta- 
tistics),  vice-president,  F.  B.  Hough  of   Lowville; 
secretary,  J.    Cummlngs  of    Evanston.      The  per- 
[manent  secretary  is  F.   W.  Putnam  of  Cambridge; 
I  tlie  general  secretary  (of  the  meeting),  J.  R.  East- 
1  of  Washington ;  assistant  general  secretary,  Al- 
I  Springer  of  Cincinnati;  and  the  treasurer,  Wil- 
'Itam  Lilly  of  Maiich  Chunk. 

The  headiiuarters  of  the  association  will  be  at  the 
■  fitate  university;  the  hotel  he.idquarters  of  the  per- 
imanent  secret.iry.  the  Nicollet  House.  Members 
lexpecting  to  attend  the  meeting  are  requested  to 
fliotlfy  the  local  secreUiry,  Prof.  N.  H.  Winchell. 
rMlnni'iipolij,  as  early  as  possible.  Badges  of  raem- 
[  bership  will  be  distributed  to  all  who  register. 

The  following  arc  the  principal  officers  of  the  local 
Icommlttce,  Chairman  and  treasurer,  Hon.  Oeorge 
jA.  Plllshury;  secretary,  Prof.  N.  H.  Winchell:  and 
Ichairmen  of  the  several  sub-coraraUtees,  as  follows: 
[tnvltntloui  and  reception,  President  W.  W.  Folwell; 
Dnauce.  J.  C.  .Seeley,  Esq. ;  transportation  and  e.x- 
Fcurtilons.  Thomas  Lowry,  Esq.;  entertainment, 
|}iot<.>ls,  lodgings,  and  luncheons,  Hon.  A.  C.  Baud ; 
uoms  and  places  of  meetlngi,  Hon.  Eugene  M.  Wil- 
on;  prititing.  David  Blakply,  Esq. 

—  Tl»e  annual  meeting  of  the  Society  for  the  pro- 
Qotlon  of  agriculturul  science  will  be  held  In  Minne- 

rkpolls,   Aug.  13  and   14,  just  previous  to    the   meet- 
ing of  tlie  American  .issoc-iallon, 

—  It  is  announced  that  Lieut,  Schwatka,  accom- 
panied by  Assistant  Surgeon  Wilson,  C.  A.  Homan, 

S.  engineer  corps,  and  three  private  soldiers,  left 

or  Chllkat,  Alaska,  M.iy  22,  from  Portland,  Or.,  on 

■"the  steamer  Victoria.    They  are  provisioned  for  a 

six-months'  cruise,  will  employ  Indians  for  packers, 

L«tc,,  and  intend  to  ascend  the  Chllkat  River  to  its 

llead,  make  the  passage  to   Ihe  head  wnters  of  the 

t<ewis  River,  and  descend  the  same  to  its  junction 

rith  the  Yukon,  and  descend  the  Yukon  River  to 

Its  mouth.     It  is  said  to  be  their  intention  to  sur- 

Irey  the  course  of  these  rivers;  and  there  is  no  doubt 

that  a  properly  quallHed  and  diuipped  party  would 

,  And  abnndance  of  useful  work  ready  to  their  hands. 

lie  whole  route  has  been  travelled  before,  but  not 


by  persons  in  search  of,  and  qiialitied  to  obtain,  geo- 
graphical Information,  except  in  very  small  part. 
The  explorations  of  the  Krauso  brothers  on  tlii>  Chll- 
kat and  vicinity  have  been  alluded  lo  before.  The 
Yukon  has  been  superficially  examined  by  McMurray, 
Ketchum,  Zagoskin,  Dall,  Whymper,  Raymond,  Nel- 
son, and  others,  and  a  few  points  have  been  astro- 
nomically determined;  but  nothing  like  an  exact 
map  ha»  been  attempted,  nor  do  the  data  for  It  exist. 
.Vstronomical  and  nuignetic  observations  anywhere 
along  lis  banks,  and  especially  any  data  for  a  map 
of  the  Lewis  River  and  \l»  feeders  (which  are  only 
known  from  the  reports  of  prospectors  and  natives), 
would  be  of   the  highest  interest. 

—  The  treasurer  of  the  American  committee  of 
the  Balfour  memorial  acknowledges  the  following 
additional  subscriptions:  Prof.  L.  A.  Walt,  Cornell 
university,  $5;  Dr.  M.  J.  Roberts,  post-graduate 
medical  school,  New  York.  W;  Prof.  E.  A.  Birge, 
University  of  Wiscimsin,  $10;  Adam  Brnce,  Prince- 
ton college,  $4;  W.  M.  Rankin,  Princeton  college,  *2; 
W.  B,  Scott,  Princeton  college,  $lo;  Lyceum  natural 
history,  Williams  college,  $5;  classes  'S3  and  'iSft, 
Williams  college,  flO;  .S.  F.  Clarke,  Williams  college, 
jilO:  Warren  E.  Dennis,  Newark,  N.J..  $4;  Abraham 
.Jacobi,  New  York.  |ilO;  T.  M.  Prudden.  New  York, 
*.">;  L.  Waldstein,  New  York,  810;  William  H.  Welch, 
New  York,  »10;  Miss  G.  A.  Lewis,  Phil.idelphi.i,  *1 ; 
.loseph  Leidy,  Phil.ideiphia,  M;  C.  .S.  Mitiot.  Har- 
vard medical  school,  f  5;  E.  Burgess,  Boston  society 
natural  liistory,  ?5:  J.  B.  Steore,  rnivcrsity  of  Michi- 
gan, $4;  A.  WincheJl,  tTnlverslty  of  Michigan,  $7; 
Students'  literary  deportment,  Univcrsilyof  Michigan, 
$.■1.70.     Previously  acknowledged,  $')lS.'i5. 

—  Mr.  .V.  H.  Keanc.  whose  recent  appointment  as 
lecturer  in  Hindustani,  at  University  college,  Lon- 
don, bat  been  raised  by  the  council  lo  full  professor- 
ship, '  in  consideration  of  Mr.  Keane's  great  pmitience 
as  a  scholar,'  has  just  issued  a  prospectus  for  a  work 
entitled  '  A  classification  of  the  races  of  mankind,' 
which  will  fonn  two  large  r)ctavo  volumes  of  about 
six  hundreii  pages  each.  He  alms  In  it  to  provide  the 
student  of  ethnology  with  a  comprehensive  treatise  ou 
the  races  of  mankind,  which  shall  correspond  with  the 
present  state  of  anthropologic  knowledge,  and  super- 
sede all  previous  attempts  of  this  sort,  however  well 
done.  To  tise  his  own  words,  "  In  the  general  intro- 
duction such  broad  questions  will  be  dealt  with  as  the 
evolution  of  man,  the  antiquity  and  specific  unity  of 
the  species,  the  present  varieties  of  mankind,  the 
physical  and  moral  criteria  of  race,  the  fundamental 
human  types,  their  evolution  and  dispersion,  the 
peopling  of  the  continents,  the  origin  of  articulate 
»l>eech,  the  morphological  orders  and  families  of 
speech,  the  problem  of  specific  linguistic  diversity 
within  the  same  ethnical  group.'' 

He  will  then  deal  with  the  great  physical  divis- 
ions of  the  human    family,  discussing  each  of  ita 
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in»in  necUons  nnder  three  separate  lieads,  —  first,  the 
ptiyslcikl  and  moral  cbaraclorislics  of  tUo  typo;  second, 
the  main  brunches  of  each  (under  this  bead  the 
olMsificalion  will  be  carried  out) ;  third,  nn  alphabet- 
ical Index  which  wUl  form  a  complete  ethnologic 
gazetteer,  collecting  all  known  races,  tribes,  and  Ian- 
(juages  nnder  short  descriptive  titles,  alphabetically 
arranged,  and  full  of  references  to  authorities.  The 
Asiatic  domain  alone  furniibes,  according  to  Mr. 
Keane,  !ome  four  tbousanil  entries. 

The  work  will  be  published  only  upon  the  condi- 
tion of  there  being  five  hundred  subscribers. 

—  The  annual  meeting  of  the  American  academy 
of  arts  and  sciences  was  held  in  Uoston,  Tuesday,  May 
20.  The  following  officers  were  elected  for  the  ensu- 
ing year:  president.  Professor  Joseph  Loverlng;  vice- 
president.  Dr.  Oliver  Wendell  Holmes;  correspond- 
ing secretary,  Professor  Josi.ib  P.  Cooke;  recording 
secretary.  Professor  John  Trowbridge;  treasurer, 
H.  P.  Kidder;  librarian,  S.  II.  Scudder.  Four  new 
members  were  elected:  Prof.  J.  W.  Mallet  of  the 
University  of  Virginia,  and  Dr.  Altlcus  O.  Ilaypood 
of  Oxford,  Georgia,  as  associate  fellows;  George  II. 
DIxwell  of  Bt^ston  as  resident  fellow;  and  Adolph 
Wurtz  of  Paris  as  foreign  honorary  member. 

The  list  of  members  of  the  academy  imw  includes 
one  hundred  and  ninety-two  resident  fellows,  ninety- 
two  .associate  fellows,  and  seventy-two  foreign  hon- 
orary members.  The  loss  by  death  this  year  has  been 
as  follows.  liesident  fellows:  Augustus  A.  flayes, 
Brookllno;  William  B.  Rogers,  Chandler  Kobbins, 
and  Nathaniel  Thayer,  Uoston.  Associate  fellows: 
Charles  Avery,  Clinton,  N.Y. ;  Oentr  Draper,  New 
York;  Isaac  Kay,  Philadelphia;  George  P.  Marsh, 
Rome.  Koreign  honorary  members:  Joseph  Llou- 
ville,  Paris;  £nille  Plantamour,  Geneva;  Friedrich 
Kohler.  Gotllngen;  T.  L.  W.  Bischoff,  Muniili. 

The  academy  voted  unanimously  to  confer  the 
Rumford  gold  medal  upon  Professor  Henry  A.  Row- 
buid  of  Baltimore  for  hia  researches  in  light  and 
beat. 

The  following  papers  were  presented  by  Mr.  W.  T. 
Brigham:  1.  Keceiit  rolcanic  phenomena  on  the 
Bawaiian  Islands;  2.  The  flow  of  lava-streams  as 
illnslrated  by  the  Hawaiian  eruption  of  1S81.  Profes- 
sor Cooke  presented  the  following  contributions 
from  the  chemical  laboratory  of  Harvard  university 
by  title:  1.  On  tumerol,  by  C.  Loring  Jackson 
and  A.  E.  Menke;  2.  On  curcumin,  by  the  same 
authors;  3.  On  the  action  of  phosphorous  trichlo- 
ride of  iinillne,  by  the  same  authors;  4.  On  the 
action  of  sodie  ethylate  on  benzaldehyde,  by  C.  Lor- 
ing Jackson  and  G.  T.  Hartshorn;  h.  On  the  action 
of  concentrated  hydrobromic  acid  upon  mucobromic 
acid  and  other  related  substances,  by  H.  B.  Bill;  6. 
On  the  action  of  alk.-iline  hydrates  upon  mucobromic 
add,  by  H.  B.  Hill  and  E.  K.  Stems;  7.  On  phe- 
noxychloracryllc  acid,  by  M.  Loeb;  8.  On  /3-phenyltri- 


brorapropionic  acid,  by  !•.  P.  Kinnicult  and  G.  M. 
Palmer;  ».  On  the  determination  of  nitrites  witli 
potassic  permanganate,  by  L.  P.  Kinnicatt  and  J. 
Nrf;  10.  On  tlie  determination  of  sulphites  witl 
potassic  permanganate,  by  L.  P.  Kinnicult  and 
Penrose;  II.  On  the  vapor  density  of  the  chloride 
bromide,  and  io<lide  of  antimony,  by  C.  P.  Worco* 
ter;  12.  On  a  method  of  correcting  the  weight 
bodies  of  unknown  volume  for  the  buoyancy  of  tl 
atmosphere,  and  its  applications,  by  J.  P.  Oooka 
Professor  Asa  Gray  presented  the  following  fp 
the  Botanic  g;irdcn.  Contributions  to  American 
botany:  1.  List  of  plants  from  south-western  Texa 
and  northern  Me-^ico,  collected  chiefly  by  Dr. 
Palmer  in  1870-SO  (II.  Garaopctalae  to  Acotyl« 
dones)  by  Sereno  Watson;  2.  Descriptions  of  ne 
species  of  plants,  with  revision  of  certain  genera, 
Sereno  Watson.  Professor  Trowbridge  presented  Ih 
following  papers  from  the  physical  laboratory 
Harvard  univcriity:  1.  Attraction  of  a  shell  l>ounde4 
by  confucal  ellipsoidal  surface,  by  F.  N.  Cole; 
Weber's  theory  of  magnetism,  John  Trowbridjj 
and  C.  B.  Penrose;  .3.  Electromotive  force,  Johl 
Trowbridge  and  E.  K.  Stevens;  4.  Effect  of  ma 
netism  on  (he  ■•oiiduetlon  of  heat,  John  Trowbriib 
and  C.  B.  Penrose.  A  paper  on  tlie  deduction 
different  star  catalogues  to  a  common  system  wa 
presented  by  title  by  Prof.  W.  A.  Kogers. 

—  At  the  semi-annual  meeting  of  the  American 
oriental  society,  lield  in  the  liall  of  the  Americ 
academy,  Boston,  May  2,  papers  were  re^td  as  foil 
lows  :  by  T.  O.  Paine,  on  the  Julian  inscription 
Gerash;  by  L.  Dickerman,  on  the  Site  of  the  Pillion 
of  Exodus  i.  II:  by  B.  S.  Lyman,  on  the  Japanese 
NIgori  of  composition;  by  J.  W.  Jenks.  Some  retnnrk 
on  orleittal  genius;  by  W.  D.  Whitney,  on  tlir  Ja 
miniya  Brahmana;  l)y  .1.  Avery,  on  the  Modes 
relative  clauses  in  the  Rig- Veda;  by  M.  BloomficMj 
on  Certain  Vedic  subjunctive  forms:  by  D.  G.  Lyon 
Discussion  of  the  question  whetlier  or  not  there  wa 
a  god  El  at  the  heail  of  the  Babylonian  pantheon| 
by  I.  H.  Hall,  on  the  Bronze  crab  inscription  on  tltf 
New- York  obelisk;  by  B.  S.  Lyman,  on  Certain  Pa 
kingcse  sounds;  and  by  W.  W.  Rockbill,  Tran^latioi^ 
of  two  Buddhist  SCitras.  The  society  adjourned 
meet  in  New  Haven  in  October. 

—  M.  Raoul  Pictvl  has  recently  completed  n  gmal| 
steam-vessel  designed  to  illustrate  the  advantage 
possessed  by  a  form  of  hull  proposed  by  him  to  Ik 
adopted  for  very  liigh  spceils,  and  has  made  preliuil 
n.iry  trials  on  the  waters  of  Lake  Geneva.  His  bu4 
has  a  full,  nearly  square,  mid.ship  section,  with  a  I 
floor  and  sharply  turned  bilges,  vertical  topsitleg,  % 
sheer  plan  having  a  line  of  keel  very  nearly  pamboUc, 
the  vertex  of  the  curve  at  the  bow,  and  the  niaximam 
ordinate  at  the  rudder-post.  The  leading  idea  is  to  so 
form  the  vessel  that  the  water  shall  b<-  displaced  vvr- 
tically  downward  as  far  iu  possible,  in  order  thai  1 
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npwarr]  rraction  slikll  raise  Hie  craft,  and  thus  dimin- 
ish heait-re<i«lan>:i)  nl  very  tiigh  speeds. 

Comparing  llio  ciaTO  of  resistance  with  that  of 
boats  nf  [Ut>  U5ii.ll  furm,  It  is  found  t)iat  it  docs  not 
differ,  In  any  great  decree,  at  ordinary  low  speeds; 
but  at  si.xleen  kilotn>Hre9  and  upward  (about  ten 
miles)  the  reshlanco  is  less,  and  ut  twenty-seven 
kilometres  Isi.xleeu  and  threc-fourtlis  miles)  the  re- 
sistance U  but  about  one-hulf  that  of  the  common 
form  of  vessel.  The  Pictct  boat  w.is  tested  beside 
the  fast  ya<;ht  of  Madame  Rothschild,  the  GItana, 
and  was  found  to  be  slightly  inferior  at  low  speeds, 
but  decidedly  su|>erior  at  the  higher  speeds. 

The  new  vessel  Is  of  a  little  more  than  twenty-five 
tons'  displacement.  It  would  seem  that  Iho  proposed 
form  would  he  of  lesi  impurtance  for  l.irgr  vessels,  In 
which  the  resistance  i"  in  larger  proportion  frietional, 
I  and  less  in  luxa<l-rcsistance,  and  that  the  advantnzes 
of  the  PIcti't  form  are  to  be  realized  principally  in 
small  yachts  and  in  torpedo  vessels.  The  boat  and 
its  perfiiruiance  are  described  in  La  Nature,  and  re- 
'  produced  in  the  Sc.  Amer.  supplement,  May  11),  IS&l. 

—  At  the  meeting;  of  the  Biological  society  of  Wash- 
ington, May  25,  the  following  papers  were  read :  Dr. 
Thomas  Taylor,  on  Actlnomykosis,  a  new  infectious 

I  dIseiLse  of  ni.-in  and  the  lower  animals,  with  exhibition 
of  a  portion  of  tbo  dise.tsed  viscera  of  a  dog,  contain- 
ing specimens  of  the  fungus  Actinomyces;  Dr.  D.  E. 
Salmon,  remarks  on  Actlnomykosis;  Prof.  C.V.  Kiley, 
remarks  on  curious  Psyllidae  and  certain  gall-making 
species. 

—  Mr.  Lester  F.  Ward  has  made  a  preliminary  study 
of  an  interesting  collection  of  fossil  plants  brought 
to  the  U.  .S.  geological  survey  in  1882,  by  Dr.  C.  A. 
White,  from  the  Laramie  beds  of  tlie  lower  Yellow- 
stone River.  No  less  than  tliirty-four  S|>eclus  are 
Identiflvd  with  those  already  described  and  figured, 

[  including  many  of  those  from  Fort  Union,  described 

by  Dr.  Newberry,  and  a  number  from  other  localities 

in  the  west.     A  few,  however,  belong  to  species  tiiat 

.have  not  heretofore  been  found  within  the  territory 

[of  the  United  States  (arctic  or  European).      In  ad- 

^<lltion  to  these,  there  was  found  u  large  number  of 

I  forms  widish  could  not  be  identilied,  some  of  which 

[  arc  of   peculiar  interest.     As   Mr.    Ward  expects  to 

I  visit  thesi-  beds  during  the  present  season,  and  hopes 

to  obtain  more  anil  better  material,  no  descriptions  of 

new  species  will  be  published  until  further  study  of 

fthese  forms  can  be  ma<ie. 

—  Ten  year*  ago  the  magnificent  private  collections 
of  Dr.  Uustav  Elcmm,  whom  all  anthropologists  love 
to  honor,  wore  sold  by  his  heirs  to  the  city  of  Leipzig 
for  the  Museum  fiir  volkerkunde.  If  we  mistake 
not,  Dr.  Kl'-'mm  was  the  first  to  announce  distinctly 

ftUe  oneness  of  all  human  art  and  Industry  as  a 
j  unique  subject  of  study,  dividing  human  occupa- 
itlons,  Implements,  processes,  and  proiluciions  Into 
|g«noni  and  species,  and  aiming  to  fiud  in  each  class 


the  cause  of  its  origin,  as  well  as  the  law  of  its 
evolution.  Each  ye.ir  since  the  transfer,  a  report  of 
the  progress  of  the  museum  has  been  pnblished.  the 
tenth  number  of  which  has  just  come  to  hand.  The 
affairs  of  the  institution  arc  managed  by  a  board  of 
trustees,  who  rely  upon  subscriptions  mainly  to  pay 
the  current  expenses. 

—  The  explorers  whom  the  French  geographic  so- 
ciety has  recently  adjudged  worthy  of  its  gold  medals 
are:  Commandant  Oallieni,  for  his  expedition  to  the 
upper  Niger  and  Segu  two  years  ago;  Commandant 
Derrien,  leader  of  a  topographic  party  In  Senegal  at 
the  same  date;  M.  Charles  Hubcr,  for  travels  In  Ara- 
bia during  the  past  three  years;  Lieut.  P.  .Schwatka, 
for  his  arctic  voyage  to  King  William's  Land;  and 
M.  Lnnglois,  for  maps  of  the  deparlmciu  of  Oran, 
Algeria. 

—  At  the  meeting  of  the  Engineers'  club  of  Phila- 
delphia, May  ,*),  Mr.  T.  M.  Clcemann  was  enabled 
to  show,  through  the  courtesy  of  Mr.  W.  W,  Evans 
of  New  York,  a  map  and  profile  of  the  Southern 
Pacific  railro.id  In  California,  where  it  crosses  the 
dried-up  bed  of  a  lake,  being  below  the  surface  of 
the  Pacific  Ocean  forSS  miles,  and  attaining  n  depth 
below  said  surface  of  206  feet.  At  this  point  It  skirts 
a  deposit  of  salt  from  six  to  twenty-four  Inches  in 
thickness.  He  also  showed  a  number  of  photographs 
of  the  Teluichapl  Pass,  on  the  same  railroad,  near 
San  Fernando,  in  order  to  attain  tliy  summit  with 
a  sufflcicutly  reduced  grade,  the  line  was  'developed,' 
advantage  being  taken  of  a  conical  hill  to  wind  about 
it  In  the  form  of  a  helix,  crossing  itself,  and  continu- 
ing on  its  way  with  several  meanderings.  The  St. 
Oothard  railroad  has  several  such  helices,  but  they 
are  cut  in  the  solid  rock.  A  similar  location  was 
made,  about  eighteen  years  ago,  on  the  Southern 
Pennsylvania  railroad,  but  it  was  not  built.  .'V.nother 
piece  of  interesting  location  was  also  exhibited ;  name- 
ly, the  mountain  division  of  the  Western  North  Caro- 
lina railroad,  which  shows  great  skill  in  fitting  a  line 
to  the  country.  Mr.  George  S.  Strong  described  a 
new  method  of  manufacture  of  corrugated  boiler- 
tubes.  Mr.  E.  F.  Lolseau  gave  a  sketch  of  the  prog- 
ress and  condition  of  the  manufactiue  of  artificial 
fuels.  Mr.  U.  H.  Sanders  described  a  derrick  used 
for  hoisting  material  from  a  slate  quarry  by  means 
of  cable  and  bucket;  and  Mr.  T.  M.  Cleemann  noted 
a  similar  method  pursued  in  the  construction  of  a 
viaduct  in  Peru,  252  feet  high,  when  the  pieces  were 
conveyed  by  a  traveller  to  the  pier.  Mr.  C.  O.  Dar- 
rach  continued  his  remarks  with  regard  to  the  rela- 
tive quality  of  water  at  the  top  and  bottom  of  deep 
reservoirs,  and  discussed  methods  of  meeting  the  dif- 
ficulty encountered  in  the  accumulation  of  impurities 
below  the  >urface.. 

—  C.  F.  Hiilder  contributes  to  the  June  number  of 
Llppincott's  m.-igazine  an  excellent  art icic  on  Animals 
extinct  within  human  memory.    The  greater  portiou 
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of  llie  paper  relute»  lo  birds,  —  lUe  great  auk,  the 
ilixli),  and  ibe  giant  birds  of  New  Zealand  ;  hut  the 
mKitirnotli  and  Su<llt>r's  manatee  are  ftpeciatlji  men- 
tlonod  among  mammals. 

—  The  Royal  geogntpliical  society  has  lately  award- 
ed medals  to  Sir  J.  D.  Hnokcr  for  his  services  in 
scientific  and  botanical  geognipliy,  extending  over 
many  years,  and  based  on  voyages  to  the  Antarctic 
and  Auatrallnii  seas,  to  India  and  the  Himalaya,  ami 
travels  In  Morocco  and  the  United  States  ;  and  to 
E.  C.  Baber,  of  the  British  legation  at  Peking,  (or 
hi»  ^e|>lll^s  and  maps  of  Journeys  Into  the  Interior  of 
Cbinn.  Money-grants  were  votsd  to  Abb<5  Petitot  for 
his  researches  to  the  north  of  Ureat  Slave  Lake,  to 
W.  D.  Cowan  for  bis  surveys  in  central  Madagascar, 
and  to  F.  C.  Selous  for  his  journeys  in  the  Zaml)esi 
basin, 

—  At  a  meeting  of  the  Society  of  arts,  Mossacbu- 
sett^  institute  of  technology,  May  24,  Professor 
Ellhu  Thomson  exbibiteil  in  operation,  and  ex- 
plained, the  TbomsoQ-Houston  system  of  electric 
llglitlng  of  the  American  electric  company  of  Kew 
Britain,  Conn. 

—  When  noticing,  in  a  former  numlterof  Scibnck, 
the  curious  worm-like  articulated  impressions  from 
the  Potsdam  sandstone,  the  writer  of  the  notice  was 
not  aware  tbot  llu'  name  '  Rusicbnites '  had  been  pre- 
viously proposed  by  Mr.  VVhiteaves  for  the  similar 
markings  from  the  Gasp^  sandstone  referred  to  in 
the  note. 

—  In  the  weekly  summary,  ^  614,  for  '  tortricid 
moth,'  read  '  tineid  motb.' 
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fKIDAV,   JUNE  22.    nm. 

THE  ROYAL   SOCIETY  OF  CANADA. 

TiiK  Itoval  society  nCCiuiMda  held  it8  second 
Inniml  meeting  in   the   Parliament  boui^e   at 

Itiiwn  on  INIny  -Ji-^o,  under  the  (iresidency 
Of  Dr.  .T.  W.  Dawson.  Tliis  society  was  or- 
ganized, aaour  ri'iidors  niiiy  know,  n  ycnr  since, 
under  the  auspices  of  tlie  govornor-genei-al  of 
Caimdn,  the  Alarrjucsa  of  Lorno,  and  includes 
four  acndoniios  or  sections,  each  with  twenty 
members  and  a  sectional  president  or  chainmm. 
Those  sections  nreiis  rullows;  1.  Frencii  litorsi- 
ture.  history,  etc. :  II.  English  literature,  liis- 
tory.  etc.;  II [.  M.ithenintical,  physical,  and 
cheniic'd  sciences ;  IV.  Geological  and  bio- 
loifical  sciences.  Their  presiding  otllcers  for 
the  past  year  were  resijectively,  J.  M.  Leraoinc 
Dnniol  Wilson.  T.  8terry  Hunt,  and  A.  K.  C. 

CBelwyn  :  the  gom-ral  otllcers  of  the  society  be- 
ing, J.  W.  Dawson,  president ;  P.  .1.  O.  C'hau- 
v«»au,  viuc-president ;  .1.  G.  Bourinot.  honorary 
iecretary  :  and  J.  R.  Grant,  honorary  treasurer. 
_  There  was  a  good   attendance,  about   two- 

thirds  of  the  membei-s  lieing  present,  besides 
which  were  numerous  ilelegates  from  various 
local  literary  and  scieutitie  societies  throughout 
the  Dominion.  These,  by  the  rules  of  the  Royal 
society,  are  v-ntilled  to  appoint  each  year  a  dele- 
gate to  attenil  the  annual  meeting,  and  present 
n  report  of  their  work  and  progress.  In  ad- 
<lition  to  these,  various  foreign  societies  were 
invited  to  send  delegates  ;  in  rcsimnse  to  which, 
Dr.  T.  Sterry  Hunt  had  been  charged  to  repre- 
«ent  the  Nalionid  ac4idein3"  of  sciences,  and  Pro- 
fessor Alpheus  Ily,'»tt  came  in  behalf  of  the 
merican  aeaileniy  of  Boston.  The  Institul 
f  France  h.id  appointed  Mr.  Xavier  Jlarniier, 
of  the  Acadcmie  fran^uiise,  their  delqjato  :  and 
the  French  government  had  offered  to  send  him 
at  the  expense  of  the  slate,  but  sudden  ilhiess 
pre>x'nled  his  presence. 

After  organizing  in  general  session  on  Tues- 
day, tlie  society  at  once  divided  into  its  four 
sections,  and  proceedeil  to  the  reading  and  dis- 
cussion of  papers,  Hi  which  were  tievoted  the 
first  two  days.  witJi  the  exception  of  Wcdnes- 
ly  morning.    This  was  set  apart  for  the  pub- 

N'u.  3U.  -  l!l«3. 


•lie  exercises  of  the  whole  society,  which  then 
assembled  in  the  Senat«  chamber  of  the  Parlia- 
ment house,  the  Marfpiess  of  Lome  and  the 
Princess  Louise  being  jjresent.  The  Mariiness, 
to  whose  zeal  for  the  advancement  of  letters 
and  science  the  inception  of  the  society  is  due, 
made  an  address  of  welcome,  congraiulaling  tlie 
society  on  the  success  which  had  attended  its 
Orst  year's  work.  He  informed  them  that  the 
(Jueen  hud  been  graciously  pUnsed  to  accord 
to  it  the  title  of  Uie  Royal  society  of  Canada; 
that  Parliament  had  granted  ii  an  act  of  incor- 
l>orntion,  and,  moreover,  voted  an  annual  sum 
of  five  thousand  dollars  for  the  publicnlion  of 
its  proceedings  and  transactiotis. 

After  pointing  out  the  examples  of  munifi- 
cence shown  in  the  encouragement  of  science 
b}-  the  federal  and  slate  governments  of  the 
Unite<l  States,  he  gave  nmch  advice  as  to  Iho 
future  conduct  of  the  new  society,  all  of  which 
was  characterized  by  the  eminent  good  sense 
and  practical  wisdom  which  distinguishes  him. 
He  urged  the  members  of  the  society  to  sink 
all  sectional  ditferences  and  distinctions  of 
province,  creed,  or  race,  and  aim  only  at  a 
higher  standard  of  excellence  in  letters  and  in 
science. 

Dr.  J.  W.  Dawson  then  gave  his  address  as 
president.  Ader  a  re\iew  of  the  work  already 
done  in  letters  and  science  in  the  Dominion, 
he  spoke  of  the  desirableness  of  a  great  na- 
tional muHcum  at  Ottawa,  and  then  proceeded 
to  speak  in  eloquent  wonls  of  the  mutual  rela- 
tions of  letters  and  science.  We  take  the  fol- 
lowing extract  from  a  report  in  the  Montreal 
f/azetle  of  principal  Dawson's  8i)cech  :  — 

"  Id  conclusion,  bo  rvferred  tu  the  conneetion  of 
science  with  literature.  The  two  ilepartmoiits  wcru 
in  this  socioly  Intinmtel;  associated,  the  literary  oec- 
iloiis  being  in  some  sense  scieuliflc  as  well.  .Science 
has  a  lileruturo  of  its  own,  great  and  iiiiTeit»ing, 
wliicli  competes  with  lii^tory  and  lictlou  for  Uie  popu- 
lar eye  and  ear.  Nature,  rather  llian  art,  Is  the  fnun- 
datton  of  Uie  l)est  literature.  It  is  on  lliis,  mther 
than  on  the  graces  of  com|MisUion,  or  the  tricks  of 
style,  or  the  Mowers  of  imagination,  tlial  enduring 
literary  fame  must  be  built.  This  Is  especially  the 
case  in  a  country  where  history  has  l>een  and  will  be 
marked  out  by  its  physical  features  and  resources, 
and  where  our  real  poetry  is  that  of  our  great  rivers 
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and  vast  lalcea,  our  boundless  plains,  our  fori»t  soli- 
luiios  iinii  ctiangcfnl  climate.  These  nre  unwritten 
H<>en)>!,  which  have  impressed  tliemselve*  on  the 
inlniU  i>f  "lur  i»>o(iIc  more  than  any  tiling  man  has 
yet  said  or  dime;  Htid  he  who  most  truly  interprets 
them  will  build  up  the  most  lasting  fame.  For  thia 
reason  he  rejoiced  that  the  society  embraced  both 
iileralure  and  science;  anil  he  was  profoundly  con- 
vinced, that  It  wa'i  for  the  highest  interest  of  Canada, 
tlial,  while  its  sciontlfie  men  should  be  men  of  cul- 
ture, its  literary  men  should  be  men  of  scientific 
knowlc<lge  and  scientific  habits  of  thought.'' 

Dr.  Clinuveiiu,  the  vicc-presiilcut,  I'ollowed 
in  a  brief  (UBoourse  in  Frencii  on  the  progress 
of  botli  French  and  Knglish  letters  in  Canada, 
after  wliich  Mr.  I.ouis  Freehotto,  the  well- 
knowu  poet  iintl  iuia'cate  of  tho  French  Acadc- 
IU3',  recited  with  much  grace  and  feeling  a 
poetn  on  Tlie  discovery  of  the  Mississippi. 

On  Thursday,  the  C^iieen's  birthday,  the 
morning  was  given  to  a  biisiness-meeting  of  the 
society,  after  which  the  nicuibers  and  delegates 
were  enterUiine<l  at  hincli  by  tlie  govertior-geu- 
eral  at  Itidoau  Hall,  and  were  siihscqiiently 
received  by  the  princess  at  a  garden  party. 
Friday  luorning  was  devoted  to  receiving  re- 
ports, the  election  of  officers,  and  other  busi- 
ness. In  sections  I.  and  III..  Messrs.  Louis 
Frechette  and  J.  B.  Cherriraau  were  chosen 
chairmen  in  place  of  .1.  M.  Lenioine  and  T. 
Sterry  Hunt.  Dr.  Diiwson,  the  president,  hav- 
ing declined  re-election,  Dr.  P.  J.  O.  Chanve.iii, 
the  vice-president,  was  elected  in  his  place  as 
presiilent  of  the  society,  and  Dr.  T.  Sterry 
Hunt  as  vice-president,  for  the  ensuing  year. 


1  r  would  be  foreign  to  our  purpose  to  give 
an  account  of  the  comtntinications  on  literary 
and  historical  subjects  which  were  presetited 
to  the  Urst  and  second  sections  of  the  society 
during  the  meeting.  One  of  these,  however, 
which,  on  account  of  its  especial  interest  to  the 
society  at  largo,  was  by  rc<iue8t  read  in  gen- 
eral session,  deserves  notice.  This  Wiis  a 
paper  by  Dr.  .\lphens  Totld,  librarian  of  Par- 
liament, on  the  relation  of  the  new  ro^-al 
society,  and  of  .similar  societies,  to  the  state, 
and  W!is  replete  with  v.iltiable  information 
and  suggestions.  He  sketch(>d  the  history  of 
the  Royal  society  of  arts  of  .latuaica.  which  is 
there  doing  an  important  work,  and  then  gave 
on  account  of  the  Uoyal  society  of  New  South 


\Vale.s,  a  colony  which  has  already  made  great 
advances  in  all  matters  relating  to  intellectual 
progress.  That  country,  we  were  iufomied, 
now  numbers  about  a  hundred  litvrary  and 
scientific  societies,  or  •  one  to  every  one  hun- 
dred and  fifty  adult  mnles  of  the  popn! 
A  government  astronomical  obs<TVfir 
geological  survey,  a  botanic  ganlen,  a  galkry 
of  fine  arts,  and  a  free  public  librniy,  the  lAlt4>r 
under  the  direction  of  the  minister  of  public 
instruction,  are  among  the  evidetices  of  the 
enlightened  eduaitional  policy  of  this  colony  j 
and  to  crown  the  whole  we  have  the  Royal 
society  of  New  South  Wales,  which  aspires  to 
lead  the  scientific  raoveracnl  of  the  country, 
and  to  give  aitl  and  direction  to  all  its  various 
scientitlc  and  literary  institutions. 

Dr.  T<xlil  then  proceeded  to  review  the 
history  of  the  Uoyal  society  of  London  with 
especial  reference  to  its  present  important 
position  in  relation  to  the  state.  This  body, 
which  has,  moreover,  considerable  revenue  of 
its  own,  has  now  for  more  than  a  third  of  a 
century  received  from  the  imperial  govern- 
ment an  annual  grant  of  one  thousand  pounds, 
to  be  employeil  in  aid  of  scientific  research  at 
the  discretion  of  the  president  and  council  of 
the  society,  —  an  amount  which,  since  I87f>, 
has  been  augmented  to  from  four  to  five  tbo<i- 
sand  pounds  annuall)",  without  counting  speeitd 
grants  for  .istronomical  and  other  investiga- 
tions conducted  under  the  auspices  of  the 
Uoyal  society.  To  it  was  intrusted  the  organ- 
ization of  the  Challenger  e.Kpedition.  The 
Weather  bureau,  moreover,  with  its  annual 
expeiuliluie  of  nileon  thousand  jjouiids.  origi- 
nally under  the  Board  of  trade,  is  now  con- 
ducted by  a  commission  appointed  by  tbe 
crown  on  the  nomination  of  tlie  president  and 
council  of  the  Uoyal  society.  'I'his  <lispo8ition 
of  the  British  government  to  place  the  scien- 
tific work  of  the  nation  under  the  control  Of 
its  Uoyal  sf>ciety  is  uu  example  already  Imi- 
tated by  New  South  Wales,  and  one  which 
will,  it  is  hoiwd,  be  followed  by  the  govern- 
ment of  the  New  Dotuiuiofi.  Dr.  Totld  did 
not  allude  to  the  National  academy  of  8<'ienf«4 
of  the  United  States,  one  object  in  the  creatiira 
of  which  was  the  establishment  of  a  body  U> 
serve  as  scientific  aids  and  councillor*  I'l  tin' 
federal  government,  —  a  function  whi' 
have  elllciently  discharged  on  many  o' 
with  vast  advantage  to  the  state.  Tin 
States  t'ongress  has,  however,  tliu«  IV 
relations  to  the  National  ai-udemy.  i 
imitate  the  wise  generosity  of  the  V- 
liainont,  or  even  that  of  Mie  Don. 
ment  to  its  newiv  formed  Koval  S' 
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Among  Uie  papers  in  section  III.  mAr  be 
ini'ntioncd    one    bv    Prolessor    Mc''  T 

tliiiirax,  i>n  tlie  vtiriation  "f  thi>   i  i 

ol'clectrixies  with  their  <lii' 
one  b\'  rrolos*ior  Diipuis  • 
cougtnietion  of  it  sittt- rcttl  (.luck  lu  liiun  mcau 
time:  and  one  by  dipt.  UeviUc  of  Ottnw.i   on 
the    measurement   of  terrestrial   di 
astronomical  observations,  in  whic:.     .     ,.. 
|)Oses    to   employ  the   ditl'erence  of  nzlaralh* 
instead   of  the   difference   of  Intifi''-      ^J- 
Bnillarg^;   of    Quebec    contribiiteil 
some  problems  in  hydrogr.npliic  stirvei  'o^.  z^: 
on  suggestions  for  u  new  edition  of  EodiiL 

Dr.  Harrington  of  Mom  % 

tioD.  with  aualyties.  of  («■  ^fi!« 

found  for  the  first  time  in  ( 
nite  and  t(.'nii!intitc  ;  atirl  I  • 
described    tt-llm-ie   gold-ores  tbomi  oa 
Superior,  exhibiting  tellurium  cxtnctad 
f^om ;  he  al^o  gavr  an  annlyiis  of  a 
able   sul()htir-water  found  near  fvH 
Ontario,  and  described  certain 

Lowt-nthal's  method  ''-■■  ''  •■   '-• 

tannin.     This   was   i 
by   Mr.   Thomas    MiiLl:ir::in.-     ■'    a 
certain  unexpected  reiu-tloat  attasK^ 
com[X)sition  of  sodium  «itlpha>  •r^r.iuL. 

In  the  second  day"*  k^ism*.  *•  «M-ilw^ 
Fleming  disctisscd  the 
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THE  INTERNATIONAL    FISHERIES  EX- 
HIBITION.—SECOND  PAPER. 

TiiK  IiitorimlionnI  llshcvics  exhibition  has 
thus  far  liccii  successfdj  to  a  degree  whioli 
aatonishi's  its  most  sanguiiu.'  s\ip|)oiters.  At 
least  -2(10. OOil  people  passed  throiigli  the  turn- 
stiles during  the  first  week.  This  number  of 
visitors  represent-i  receipts  to  the  nniount  of 
S4.i.(i()(l,  in  nddition  to  S10,0()it  or  tiiereabonts 
from  the  sale  of  seasoti-tickela.  'J'he  ofHoial 
CMtsloguc  is  said  to  have  cleared  $l"»,it()() 
above  its  cost,  through  advertisements,  before 
a  single  copy  had  been  sold ;  and  the  first  edi- 
tion of  2i>,000  copies  is  nearly  exhausted. 
The  arrangements  for  lighting  the  exhibition 
galleries  by  the  various  systems  of  electrical 
illumination  have  not  lieeii  completed,  and 
the  exhibition  is  now  closed  at  7  p.m  :  when  it 
is  kept  open  until  10,  the  luimber  of  visitors 
will  doubtless  increase  ;  for.  in  addition  to  the 
legitimate  attractions  of  the  exhibition.  Ihou- 
saiids  will  be  induce<l  to  attend  by  the  illumi- 
nations and  music  in  tlie  gardens  of  the  Royal 
horticultural  society,  in  which  the  exhibition 
is  held.  On  the  opening  day.  only  the  court 
and  the  holders  of  season-tickets  were  admit- 
ted. The  nest  public  d.ny  was  Whitsun  Mon- 
day, one  of  the  half-dozen  or  more  new  ♦  bank 
holidays '  which  have  recently  been  bestowed 
upon  the  British  public  by  Sir.lohn  Lubbock's 
parliamentary  bill-  Not  less  than  45,000  [jeo- 
))le  pairl  their  shillings  at  the  door,  and  at  one 
time  8.000  entered  in  a  single  hour.  The 
attendance  on  the  following  days  was  less: 
but  on  \Vednesd.\v,  when  admission-tickets  cost 
half  a  crown,  nearly  12,ooo  were  present.  It 
is  evident  that  the  entire  liabilities  of  the  ex- 
ecutive committee,  amounting  to  fifty  or  sixty 
thousand  pounds,  will  be  met  long  before 
the  close  of  the  exhibition  in  November.  It 
is  almost  certain  that  the  profits  will  be  ap- 
plied, us  was  done  after  the  great  exhihition 
of  1«.t7,  to  some  object  of  public  educational 
importance.  The  press  is  beginning  to  urge 
that  this  shall  be  the  establishment  of  a  Na- 
tional museum  of  fisheries  at  .South  Kensing- 
ton ;  and  the  action  of  the  management  of  the 
.South  Kensington  museum  seems  to  indicate 
that  such  is  their  purpose,  for  the}-  have  ap- 
pointed a  c<mmiittce  of  four  to  take  charge  of 
the  interests  of  such  perma  nent  fishery  collec- 
tions as  may  grow  up  .is  a  result  of  the  exhi- 
bition. This  committee  consists  of  Edward 
Birkbeek,  M.P.,  honorary  general  manager  of 
the  exhibition.  .Sir  .lames  Maitland,  director  of 
the  South  Kensington  museum.  Professor  Hux- 
ley, and  Dr.  Day ;  and  in  its  constitution  nmst 


certainly  be  Bnlisfactfjry  to  the  scientific  mi 
Kngland,  who  are  complaining  through 
columns  of  Nature  that  this  present  exhib 
diHers  from  its  continental  predecessors  in 
ing  been  organized  without  the  co-opei-al 
to  any  very  great  extent,  of  the  profesM 
zoiilogista  of  the  country. 

The  renders  of  .SriKNfi-;  have  alreaily 
in  the  daily  papers  descriptions  of  the  ev 
at  the  opening  of  the  exhibition  on  the  1 
The  entire  ICnglish  court  was  present  ;  and 
gorgeouH  costumes  of  the  royal  family 
their  households,  the  picturesque  garni 
of  the  foreign  ambassadors  and  commis«io] 
the  military  and  naval  olHcers,  the  yeome 
the  guiud.  the  Queen's  watermen,  the  Kng 
■Scotch,  and  Irish  fi.shertnen,  the  fishiwves  I 
Scotland,  Belgium,  France,  and  Holland, 
gled  with  the  bright  decorations  and  the  s 
ing  objects  among  which  they  were  jhis! 
made  the  scene  very  brilliant  uiid  impress 
The  building  devoted  to  North  America 
tributed  its  contingent  to  the  ethnological 
play  of  the  day.  C'anaila  li.id  a  Meli 
Indian  in  gala  dress;  the  Inited  .State 
Carolina  negro  clad  as  a  whaleman,  boa 
numerous  lay-dgures  of  its  fishermen  in 
customary  dress,  so  lifelike  in  appearance 
they  were  constantly  mistaken  by  visiton 
living  men. 

.Science  was  very  inconspicuous  in  this  I 
bow-hned  pageant;  but  I  noticed  in  the 
cession    Professor  Iluxley,  in  the  costum 
Insi>cctor  of  fisheries;    Dr.   Day,  in   the 
form  of  Surgeon-general ;  Professor  .Smit 
that  of  the  IJoyal  Swedish  academy  of  sciem 
Professor  Iloneyman,  Commissioner  from  > 
Scotia,  in    scholastic  ilress,  with    the    sa 
cape   of   Doctor  of  civil  law  ;  and  Bnroi 
iSolsky,  Director   of  the  .St.  Petersburg 
seum.  his  breast  ablaze  with  decorations, 
most  imposing  figure  of  all  was  that  of 
fessor  Uichard  Owen,  whose  venerable  f 
strong  features,  an<l  flowing  white  hair, 
brought  out  in  strong  relief,  against  the  hr 
colors    around,  by  his    coat  and  skuU-ca 
black  velvet. 

On  the  evening  of  the  opening  day,  all 
odlcmls  and  commissioners  were  enterta 
at  a  banquet  in  Fishmongers'  Hall.  The 
noteworthy  events  of  this  occasion  were 
thoughtful  speeches  of  the  Prince  of  >V 
and  his  brother  the  Duke  of  Fklinbii 
The  former  had  already  tersely  demoustt 
his  appreciation  of  the  ohjccts  of  the  in 
tnent  by  the  remark.  ••The  purpose  of 
exhibition  is  to  illustrate  the  present  and 
condition  of  one  of  the  most  auclenU  o; 
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sivc,  nod  important  or  inrUiatries,  and  to  pro- 
moto  that  careful  coUeotion  and  (Useiishion  of 
facta  by  means  of  wliicli  alone  we  vim  hoi)o 
to  deal  in  u  sntisfactorv  manner  with  tlic 
many  diflicult,  practical,  ami  scientific  prob- 
lems connectod  with  lish  and  fisheries."  At 
the  btiD(|iict  he  laid  esjiecial  stress  upon  the 
practical  rcsnits  which  lie  ho^K-d  might  result 
to  the  fisheries,  and  upon  the  importance  of 
stimulating  every  poJ»8<il)le  scientific  invention 
for  the  saving  of  life  at  sea. 

The  remark  made  by  one  of  the  speakers  at 
the  han(iMot — "that,  by  consenting  to  act  as 
president  of  the  exhibition,  the  Trincjc  of 
Wales  had  done  more  than  any  man  had  ever 
done  before  for  the  fisheries  of  the  world  "  — 
sounded  strangely  to  an  American  ;  but,  dis- 
coutitiug  the  courtier  element  in  this  speech . 
tho  fact  remains,  that  much  of  the  success  of 
the  exhibition,  and  of  its  consequent  possible 
benefit  to  (Jreat  Britain,  is  due  to  the  active 
part  which  the  I'rince  has  taken  in  its  interest. 
The  new8[)apers,  from  Punch  to  the  Times, 
be  they  social,  commercial,  literary,  comic,  or 
scientific  in  their  scope,  are  full  of  the  exhibi- 
tion. Many  of  them  announce  special  num- 
bers, or  series  of  s[iecial  articles,  devoted  to 
its  discussion  ;  while  at  least  two  [leriodicals, 

_one  an  illustrated  monthly,  are  established  as 
gfe|  special  cx|>onents.     The  Times,  which  Em- 
>n  has  told  us  thinksi  for  all  Englishmen,  and 

i '  is  their  understanding  and   da^-'s  ideal    da- 

I  guerrot}  |jed,'  gave  an  entire  page  on  Monday 
to  a  description  of  the  opening,  and  for  several 
days  has  been  printing  editorials  discussing 
the  subject  from  various  stand-points.  It  has 
printed  a  colunni  article  upon  the  e.xhibit  of  the 
I'nitcd  .States,  and  promises  two  more  special 
Articles.  In  the  first  it  is  remarked,  that,  in 
variety  and  completeness  of  illustration,  the 
collection  from  the  Unite<l  .States  is  not  sur- 
passed by  that  of  any  of  the  foreign  contribu- 
tors.    This  verdict  is  conllrmed  by  most  of  the 

■  editors,  and  in  esp«?cially  strong  terms  by 
Land  and  ww/ferand  the  Field,  the  two  fishing- 

I  Journals :  the  latter  remarking.  "'The  whole 
American  court  atTords  food  for  study,  and, 
for  completeness,  is  beyond  comparison  the 
best  in  the  exhibition,  whether  as  to  fishing- 
vessels   or  fishing-gear,"     Esi)ccially  gratifv- 

.ing  is  the  letter  sent  to  the  Tim^•!<  liy  (Jen.  A. 
Pitt  Kivcrs,  the  ethnologist,  who  draws  atten- 
tion to  the  fact  that  this  is  the  only  department 
in  the  whole  exhibition  which  is  arranged  his- 
torically. 

In  the  Chinege.  .Tapanese,  Scandinavian,  and 
Dutch  courts  there  are  objects  which  the  scien- 

itlAo  student  of  the  arts  of  life  may  pick  out 


and  arrange  in  their  proper  order  In  his  own 
mind  !  but  in  that  <if  the  I'liiled  States,  fol- 
lowing the  method  adoj)ted  in  the  National 
musieurn  at  Washington,  something  more  is 
attempted  to  bring  the  department  into  har- 
mony with  modern  ideas.  "  Moflels  showing 
the  development  of  the  art  of  8hi|>-building 
have  been  arranged  in  sequence  ;  the  various 
contrivances  for  catching  fish  have  been  shown 
in  .issociation  with  the  rude  ap()liances  of 
savages,  fVom  which  they  sprang;  .-ind  the 
improvements  and  varieties  of  recent  times 
have  been  placed  as  far  as  possible  in  chrono- 
logical order.  This  gives  to  the  exhibition  a 
value  which  is  apart  from  commerce,  and  an 
interest  which  is  beyond  the  mere  reijuire- 
ments  of  fish-culture ;  and  it  may  be  regarded 
as  one  out  of  the  many  indications  of  the  way 
in  which  the  enlightened  government  of  the 
United  States  marks  its  appreciation  of  the 
demands  of  science." 

The  press  is  full  of  plans  for  the  practical 
outcome  of  the  exhibition.  .Some  of  the  edit- 
ors expect  to  see  fish  chca|)er  ;  some,  to  see  the 
cheaper  kinds  of  fish  coming  into  general  use  ; 
some,  to  see  fish  of  all  kinds  more  generally 
used  ;  some,  to  see  an  immense  increase  in  the 
yield  of  the  fisheries  :  some,  to  see  legislation 
stricter  and  more  strongly  enforced.  Profes- 
sor Huxley,  when  .asked  what  his  expectations 
from  the  eshil)ition  were,  replied  that  he  bad 
none  at  present  beyond  a  general  awakening 
of  interest  in  flsh-cultnre  and  the  fisheries,  from 
which,  in  time,  some  good  would  certainly 
result.  The  conference  to  be  hehl  in  .Turn-,  for 
the  discussion  of  various  questions  of  practi- 
cal and  scientific  interest,  will  doubt le.s3  be  one 
of  the  most  important  features  of  the  exhibi- 
tion. Professor  Iluxlcy  will  deliver  the  open- 
ing address  ;  and  the  words  of  wisdom  which 
shall  then  be  uttered  must  necessarily'  have 
much  influence  in  determining  what  are  to  be 
the  benefits  of  this  great  international  con- 
vention to  Great  Britain  and  to  the  wmM  at 
large. 


RECENT  DEEP-SEA  SOUNDINGS  OFF 
THE  A  TI.ANTIC  COAST  OF  THE  UNIT- 
ED STATES.^ 

The  explorations  of  the  Gulf  Stream,  insti- 
tuted by  Alexander  Dallas  Bacho,  superin- 
tendent of  the  coast-survey,  and  carrie<i  on 
under  his  dircctiou  between  the  \ears  1«15 
and  IHCiO,  though  necessarily  Ui  a  great   cx- 

I  Ab#iniot  of  A|i|tentUx  ni>.  iu,  4*oa<itiinil  Kuutlvlto  •ui-vvy 
rvpurt  fur  \HH'2*  Conuntinii'Hivil  b>  Uh*  «tiporlnt«n,lcnl  of  tbe 
II.  H.  ouiwLiuiil  ifcuilcuc  aurvvy,  Wa»)ilMietuii.  Mny,  1HS.1. 


566 


SCIENCE. 


[Vol-  I..  ^■•'     " 


r 


tent  tcnlijtive  in  their  natnrv,  have  fnrnishod 
results  of  gmai  intori-st  nnd  Viilno  to  tlie  tiavi- 
giitor,  linvc  stiniiilnletl  later  researches,  iinil 
have  led  to  the  aiioption  of  a  detinito  |ilnii, 
aeeording  to  wliicli  hfive  lieeii  made  the  oliser- 
vationa  for  deptii  and  loinperatui'e  in  the  wateii* 
of  the  ("tulf  of  Jlexico,  the  Cnriiihean  Sea,  and 
in  timse  otf  tlie  Atlantic  coast  of  the  United 
States. 

Ar  as  early  n  dale  as  practicat)le  aft.er  the 
close  ofthe  civil  war,  n  systemalie  investijjation 
was  liegiin  l)\dec])-sca  sounding  and  dredging, 
eoHiliined  with  observations  of  surface,  serial. 
an<l  liottom  temperatures,  and  of  currents,  in 
the  Culf  Stream  and  in  the  Gulf  of  Mexico. 

In  a  rfinimunii-ntion  uuide  to  the  National 
academy  of  sciences  in  1880  by  J.  E.  llil- 
g.Tixi.  .M.N.A..S.  {^Amer.  jount.  w..  April, 
1881).  u|X)n  a  model  ofthe  (iulf  of  Mexico,  a 
condensed  statement  is  given  of  the  results  of 
the  exploration  of  the  liasin  of  this  great  in- 
land sea,  as  denved  from  the  work  organized 
by  Benjamin  Peirce  and  Carlile  V.  Patterson, 
superintendents  of  the  U.  .S,  coasl-snrvoy. 
This  exploration  was  iK'gun  by  Assistants 
L.  F.  Ponrtuli'S  and  lUnry  Mitchell.  U.  S. 
coa8t-sur\ey,  with  the  aii!  of  Master  K.  I'latt. 
U.S.N.,  in  18(18,  aud  continued  by  t'ommau- 
dcrs  .1.  A.  Howell  and  C.  L).  Sigsl^e, 
IJ.S.N.,  in  1H72-74  and  1875-78.  in  the  coast- 
survey  steamer  lilake.  With  the  improved 
methods  of  sounding,  and  the  mochanicul 
appliances  perfected  by  Commander  Sigsl^ee, 
the  work  in  the  tlnlf  of  Mexico  was  brought 
to  a  successful  conclusion,  and  under  Com- 
mander .1.  U.  Bartlctt,  U..S.N.,  it  was  ex- 
tended to  the  Caribbean  Sea. 

Sketch  no.  21.  Coast  and  geodetic  survey 
rei>ort  for  1879.  shows  the  soundings  in  these 
wafers  and  their  approaches,  in  depths  ranging 
from  KMI  to  upwards  of  3,4(10  fathoms. 

.Similar  invnstigaliou*  have  since  been  pros- 
ecuted by  Conuuanders  Rartlett  and  Brownson, 
U.S.N. ,  under  the  dii-ection  of  Superinlendenls 
Patterson  and  IlilguM  of  the  coast-survey,  in 
the  western  part  of  the  North  Atlantic,  —  that 
great  embaynient,  which,  limited  by  New- 
foundland on  the  north,  and  by  the  Windward 
Island*  on  the  south,  might  be  not  innptl}' 
named  the  (Jnlf  of  North  America. 

The  clcpihs  and  temperatures  obtained  by 
these  otlieers,  upon  linc!<  run  normal  to  the 
coast  across  the  course  of  the  tiulf  Stream, 
aud  upon  other  lines  connecting  with  those  rim 
by  II.  M.  S.  Challenger  in  1873,  are  shown 
upon  the  uecompanyiug  chart.  A  reference 
to  it  will  make  apparent  the  part  taken  by  the 
Co!isl-siirvc-v  ill    dovilopinir    the   configuration 


of  the  ocoan-beil  between  the  Bermmlas  ami 
the  West  India  Islands,  nnd  northward  to  thtt^_ 
banks  of  Newfoundland,  and  in  defining  the 
limits  of  the  continental  plateau,  which,  ex- 
tending from  tlie  coast  to  the  100-fathom  line, 
may  be  described  us  the  western  rim  of  Ibis 
great  basin  of  the  North  Atlantic. 

It  was  from  these  explorations  that  data 
were  derived  for  the  tronstruction  at  the  coaat- 
surxey  office  of  the  relief  model  of  the  western 
part  of  the  North  Atlantic,  now  on  cxhibitioD 
at  the  London  international  exposition  of  fisL 
and  fisheries. 

Some  interesting  details  of  his  work  have 
been  commimicated  by  Commander  Barllett, 
who,  daring  the  summer  of  1n8ij,  was  engaged 
in  dredging  and  sounding  otf  the  coast  in  the 
vicinity  of  Charleston,  S.C,  The  first  lino 
run  revealed  the  remarkal)le  character  of  the 
bottom. 

The  first  sounding  and  haul  was  made  in 
142  fathoms,  south-east  of  Cai>e  Roniain. 
After  this,  in  steaming  to  the  eastward,  taking 
freijuent  casts  to  find  the  depth  at  which  it 
was  desired  to  drcvlge,  to  their  astonishment 
the  water  did  not  deepen  as  they  expecte<l, 
and  they  had  crossi'd  the  supposed  axis  of 
the  Oulf  Stream  before  getting  ;100  fathoms  al 
auy  sounding.  Commander  Bartlctt,  in  bis 
report,  says,  "The  bottom  was  hard  coral 
rock,  but  the  soiinding-roil  always  brought  up 
small  fragments  of  coral.  We  found  but  very 
few  traces  of  animal  life  on  this  bottom,  but 
made  goo<l  hauls  on  its  edge.  For  tilteea 
miles  or  more  from  the  lOO-fathom  line  we 
found  a  very  strong  current  setting  to  thn 
south-west.  When  the  trawl  was  down,  we 
tailed  in  that  direction,  and  dragged  at  the 
rate  of  "2  knots  without  steam.  When  in 
the  (lulf  -Stream,  we  found  the  current  to  Uie 
northward  and  eastward  '2.0  knots  per  hour. 
The  water  deepened  east  of  the  axis  to  ;i.S2 
fathoms,  but  shoaled  again  to  337  fathoms." 

The  lines  run  during  this  and  the  following 
season  showe<l  the  same  unmistakable  ))lateau 
extending  from  Cai>e  Ilatteras  to  the  Baluuna 
Banks,  the  depths  increasing  but  slowly  until 
about  500  fathoms,  after  which  they  increased 
rapidly  to  the  great  Atlantic  basin,  at  a  depth 
of  between  2.0(»0  and  3,000  fathoms. 

Commander  Bartlett  says  in  his  reiiort  of 
the  second  season,  after  completing  this  work, 
"The  eighteen  lines  of  sonndina^  run  normal 
to  the  coast  from  Jupiter  Inlet.  Fia.,  to  Curri- 
tuck, N.C.,  by  the  steamer  Blake;  and  the 
observations  taken  by  the  hydmci-nphi''  imrt}' 
under  my  command  gave  vor'  '  ita 

in  regard  to  the  physical  featii!  <jm 
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of  the  ocean  over  which  the  Gnlf  Stream  flows. 
Instead  of  ii  ileopehnimi'l.  wliieh  h:is  bi-en  \wv- 
\ioiisly  ropiiitctl.  our  sonnilinu:s  show  ini  extfii- 
ftive  nii<l  nciirly  k-vel  plateau  extending  Iroin 
a  point  to  the  ciustward  of  Rahnnia  Bunks  to 
"  Cnpe  I  Intteras.  Olf  Cape  Canaveral  it  is  near- 
ly 'JOO  miles  wiile,  and  gradually  decreases  in 
width  to  the  northward  until  reaching  Hatteras, 
when  the  depth  i«  more  than  1,000  fathoms 
I  within  30  miles  of  the  shore. 

"This  plateau  has  a  general  depth  of  400 

fathoms,    suddenly   drop|)ing   ou    its    eastern 

edge  to  2,000  fntlioms.     The  sountlings  in  the 

strength  of  the  inirreut  were  all  taken  with  the 

'60-pound   shot-sinkers,  the    lime    allowed    for 

I  the  sinker  to  reach  the  liottom  heing  less  than 

one    minute    to   each    100    fathoms    in  depth. 

Most  of  the  soundings  taken  each  siilo  of  the 

stream  when  not  in  strong  current  were  taken 

with  a  ;3(i-iiound  lead  on   the   soumling-wire, 

the  lead  being  reeled  back.  ...     It  will  be 

'  observed  from  the  bottom  specimens  that  the 

[  course  of  the  Gulf  .Stream  can  almost  be  traced 

I  by  the  character  of  the  liottom. 

"  t)D  eai.'h  side  of  the  stream  the  sounding- 
cylinder  brought  up  ooze.  In  the  strength  of 
the  current,  the  bottom  was  washc<l  nearly  liare. 
till-  specimens  being  small  broken  pieces  and 
particlrs  of  disintegrated  eond  rock.  This  bare 
portion  was  very  hard,  and  the  sharp  edge  of 
the  brass  sounding-cylinder  came  up  very  much 
dented  and  defaced." 

During  the  summer  of  1882  the  Blake,  under 

'  command  of  Lieut. -Commander  W.  11.  Brown- 

i  son,  was  engaged  in  sounding  off  New-Vork 

CDtrauce.     The  charts  have  hitherto  shown  a 

8ix)t  about  100  miles  8oulh-ea**t  of  .Sandy  Hook 

known  asthe*  l-l.^-fathoin  hole.'     Inhersound- 

{8,  the  Blake  discovered  this  hole  to  have  a 

tt  remarkable  character. 

Its  depth  varies  from  1 50  to  over  150  fathoms, 

Khe  bottom  being  mud  ;  and  In  about  the  centre 

a  knoll  of  mud,  gravel,  anil  shell  rises  up  to 

within  01  fathoms   of  the  surface.     The  divid- 

ing-riilge  between  the  hole  at  its  deepest  point 

and  the  deep  water  outside  has  a  least  depth 

(of  12U  fathoms.     There  seems  to  be  a  continu- 

\  ation  of  irregular  character  of  bottou),  which 

I  extends  from  Sandy  Hook  about  south-east ; 

for  about  2tiO  miles  farther  the  depth  is  over 

'  8.000  fathoms,  surrounded  by  very  much  slioal- 

|,er  depths. 

During  the  past  winter  the  vessel  has  been 
j  engaged  in  developing  the  limit   and  general 
[charueler  of  the  great  Atl.intic  basin  between 
Bermuda  and  Bahama,  and  along  the  outside 
of  the  W'eiit  India  Islands  as  far  to  the  east- 
ward as  St.  Thomas.     This  crulso  has  been  of 


great  interest.  The  bed  of  tho  Atlantic  is 
shown  to  have  a  general  depth  of  2, Too  or  2,)^00 
fathoms :  and  depths  of  over  2.000  fathoms 
are  found  almost  if  not  tjuite  in  sight  of  most 
of  the  islands  along  the  outside  of  the  Baha- 
mas, and  even  in  the  narrow  passages  between 
them.  In  one  place  the  2.000-fathom  curve 
was  found  to  apijroach  the  shore  to  within  two 
miles  and  a  half,  giving  an  inclination  of  the 
Iwttom  of  over  38  degrees. 

Not  tho  least  gratifying  pf)int  of  interest  of 
this  cruise  was  the  siieeessful  sounding  taken 
at  the  en»»rmous  ilopth  of  -1.5('.  I  fathoms,  w  hich, 
it  is  l)elieve<l,  is  the  greatest  deiJlh  from  which 
bottom  s|)ecimens  and  temperature  have  been 
obtained. 

Tlie  soundings  shown  on  the  sketch  repre- 
sent but  a  small  part  of  the  work  performed 
by  the  onicers  of  the  Blake,  as  only  the  char- 
acteristic ones  have  been  selected  from  a  total 
of  nearly  2,000.  During  the  time  .ictually  en- 
gaged in  sounding,  the  Blake  has  steamed  over 
7,000  miles,  and  probably  as  much  more  in 
going  to  the  working-ground,  and  in  gaining 
positions  alter  being  obliged  to  abandon  them 
from  heavy  weather,  want  of  coal,  or  from 
other  canses. 

Bottom-soil  specimens  have  been  saved  for 
examination,  and  densities  of  the  sea-water 
obtained  at  nearly  all  the  greater  depths. 
About  1,200  surface  temperatures  have  lieen 
taken  ;  and  the  oliservations  of  the  tempera- 
ture of  the  water  between  the  surlnce  and  the 
bottom  will  number  about  1,300. 


THE   PROTOZOAN  PARASITES  OF   THE 
OYSTER. 

M.  Cektks  has  recently  described  tho  pro- 
tozoan parasites  or  commensals  of  Ostrea 
edulis  and  angulata,  resorting  to  a  method 
used  by  the  writer  in  studying  the  contents  of 
the  tjtomach  of  the  O.  virginica  during  the  past 
summer.  A  pipette  is  introduced  through  the 
month  of  the  animal  into  its  stomach.  After  it 
is  Riled  with  the  brownish,  dirty-looking  con- 
tiMits  of  the  gastric  cavity,  the  pipette  is  with- 
drawu,  and  emptied  upon  a  slide  or  compressor, 
and  the  material  carel\dly  examined  under  the 
microscope,  in  order  to  learn  the  nature  of 
the  bill  of  fare  of  the  animal,  and  to  detect 
the  presence  of  endoparasitic  organisms.  As 
fonn'l  by  the  writer  in  the  American  oyster, 
M.  Certcs  states  that  the  oyster  is  omnivorous. 
Amongst  the  contents  of  the  stomach,  more 
or  less  disorganize<l,  grains -of  pollen,  mites, 
algae,  crustaceans,  diatoms,  for.iminifera,  radio- 
larians,  and,  at  certain  times  of  the  year,  a 
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'grent  abundance  of  eggs  anil  spermatozoa,  wore 
notifcil  l\v  t)ie  fltwvo-mentioncd  ohgprvor. 
Amongst  thiw  debris,  however,  certain  living 
organiaras  are  always  met  with,  often  in  great 
nttinbers,  which  may  lio  regarded  as  parasites, 
or  at  least,  as  commensals,  inlialiiting  the  diges- 
tive canal  of  the  anirnal. 

In  the  st^>machs  of  specimens  of  O.  edulis, 
fron>  Cancale  and  Marennes.  the  author  dis- 
covered liexumita  intlat.i  Duj.,  whicli  was  also 
observed  in  the  act  of  division  in  this  unusual 
position;  ami,  as  it  is  also  found  in  infusions 
and  stagnant  water,  it  is  proved  that  it  is  a 
true  conunens.il  inider  certain  circunistanws. 

Another  organism  was  observed  among<«t 
the  contents  of  the  stomach,  principally  at  its 
anterior  part,  which  might  at  first  be  regairled 
aft  a  Spirillum  of  relatively  large  size.  It  varied 
in  length  from  0.04  to  0.12  mm.,  and  in  thick- 
ness, from  0.001  to  0.003  mm.  It  was  found 
to  have  a  vil)ratile  frill  attached,  which  was 
arranged  spirally  on  the  body,  making  two. 
thre«f .  rarely  eight  or  ten,  turns  around  it.  This 
thin  vibratile  film  wasdemonstrati'd  in  the  living 
specimens  by  the  use  of  nniliue  colors,  dahlia, 
and  raothyle  blue,  and  also  by  killing  the 
creatures  with  the  fumes  of  osrnic  acid,  and 
afterwards  staining  with  the  colors  uametl. 
M.  Certes  regards  this  organism  as  !i-lated  to 
Trypanosoma  sanguinis.  —  described  and  fig- 
ured in  1843  by  Oniber  as  a  parasite  of  the  blood 
of  the  frog,  and  rediscoverefl  by  Ray  Lankester, 
and  named  Undulina  ranarum,  —  and  Trypan- 
osoma Eberthii  of  Saville  Kent,  found  in  the 
intestine  of  the  duck.  For  the  jjarasite  found 
in  the  oyster,  M.  Ccrtos  proposes  the  name  of 
Trypanosoma  IJalbianii. 

Besides  the  foregoing,  a  small  species  of 
Knchelyo^lou  was  found  in  the  lif|Uor  which  had 
("•♦-•n  kept  covered  for  some  days  f^'om  Marennes 
■IS.  as  well  as  in  the  fresh  juices  which 
jicd  when  the  shell  was  opened.  Proroeen- 
truin  micans  Ehr.  was  also  noticed.  A  plate 
containing  twelve  figures  accompanies  the 
paper  noticed  [Buil.  soc.  tool.  France,  vii. 
18K2). 

The  opganism  which  M.  C'ertes  has  describe<l 
as  'lYypanosorua  Kalbianii  is  probably  the  same 
as  that  commonly  met  with  in  the  stomach  of 
Ostrea  virginica,  anil  which  1  had  projwsed  to 
call  Spirillum  ostrearum  in  a  paper  prcp!iri;d 
last  .September  for  the  census  report.  Its 
behas-ior  was  so  like  that  of  a  Spirillum  which 
1  have  at  titnes  found  in  the  foul,  stagnant 
wat^^rs  of  the  gutters  in  the,  streets  of  towns, 
that  it  seemed  to  me  that  it  was  a  vegel.ible 
organism  belonging  to  the  schizomycetous 
Amgi.    The  French  naturalist  is  probably  right, 


however,  ns  to  its  systematic  position,  iinlesia 
the  form  found  in  Ostrea  virginica  is  entirely 
different,  which  I  think  altogether  unlikely. 
Sachs  (Text-book  of  l>otatiy.  "id  ed.,  IHS2,  p. 
24«)  says.  '' The  Schi/omyeetes  live  in  fluids 
which  ctintain  organic  substances  (albnmi- 
noids)  liable  to  [aitiefaotion.  IVom  which  they 
obtain  their  nutrimctit,  and  of  the  putrefaction 
of  which  they  are  the  cjiuse."  While  it  is 
hardly  fair  to  sily  that  pnlriility  charaetoriaes 
the  contents  of  the  alimentary  c-anal  of  the 
oyster,  yet  the  conditions  favorable  to  the 
growth  and  multi(>lic-ation  of  low  organic  forms 
are  probably  present.  We  usually  found  this 
organism  present  in  oysters  examined  by  us : 
in  fact,  sonietinu's  coinitlcas  multitudes  were 
present,  especially  in  the  stonntch  ami  around 
the  crystalline  style  and  the  intestiinil  pouch  or 
fold  in  which  the  latter  is  lo<lged.  Yet,  uijon 
eating  these  same  individuals  known  to  be  in- 
fested with  parasites,  no  inconvenience  was 
ex|H;rienced,  showing  that  thi-se  in-ganisms, 
whatever  they  may  be,  are  proliably  harmless 
to  man. 

I  have  alluded  to  a  si ngidar  association  ofl 
messmates,  found  inhabiting  the  cavity  of  the 
mantle  of  the  American  oyster,  in  my  ix'port  to  ' 
the  Maryland  commissioner  for  18S1  (Api)en- i 
dis    A,  pp.    24-2.')),     The  little   oyst<'r-crnb 
Pinnotheres ostreiun  Say  was  found  to  support) 
colonies    of  the    vorticellid   Zoothamninni    on  | 
its  back  and  legs.     The  infusorian,  in  its  turn, 
supported  on  its  stalks  very  miimte  liacteria  I 
and  Vibriones.     In  such  a  case,  the  ooloniesJ 
of  infusorians  maj*  be  of  actual  l)encfil  to  Iho  | 
oj-stor,  since  many  of  the  zoiiids   thrown  ott\ 
doubtless  become'  food  for  the  host. 

J.  A.  RruKR.  I 


THE    CrsE   OF  STEEL   SOUNDINO-WIUE  ^ 
BY  LIEUT.   J.    C.    WALSH,    U.S  N.,   Ol 
THE  TANEY,  IN  1849-50. 

Two  notes  on  this  subject  have  been  pnb-j 
lished  bv  Mr.  W.  H.  Dall  in  Scienck  (No.  3,1 
p.  65  ;  and  No.  7,  p.  101 ).  In  these,  Mr.  Dalll 
refers  to  the  log-book  of  !>ieut.  Walsh,  whenj 
in  command  of  the  Tauey,  as  if  it  were  still 
ini|)ublishod.  Nor  docs  ho  give  any  refer-J 
euces  to  the  detailed  report  of  the  expedition,! 
made  by  T.ieut.  Walsh  to  Lieut.  Maury,  as] 
orderetl  by  the  secretary  of  the  navy.  This  re- j 
port  was  fiated  Ang.  l.'i.  18.'iO,  and  was  printed! 
in  IS.tI  in  connexion  with  the  •  A''  '  '  .;  of| 
the  Taney,'  which  includes  all  the  ■  >na 

in  tabular  form,  with  a  column  ol'  aaj 

a  i>art  of  '  Lieut.  Maury's  Invesiit;  '■  iU« 

winds  and  currents  of  the  sea,"  Ap[jendi3C 
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n[»>u  IWp  wire.  Thc'reCoie  tlit'io  is  no  good 
^feajion  to  lliink  that  any  thing  would  liave  hci'ii 
gained  nt  that  time  by  the  iisi'  of  hea>y 
tads,  though  Mr.  Dull  thinks  it  strangG  that 
they  were  not  tried.  In  some  of  the  trials  a 
twelve-pound  lead  was  used,  and.  in  thi'  last 
al  tempt,  one  of  eight  poinids,  together  with  a 
thermometer,  with  the  usual  residt. — a  bre.alc- 
age  of  flie  wire. 

Mr.  Dall's  note  implies  that  no  stiecessfiil 
trials  were  inaile  with  tlie  steel-wire  ;  but,  ac- 
cording to  the  published  Iul'  (p.  1)3,  Jlay  14, 
18.iO).  at  IciLst  one  sounding  was  mncic  (1,050 
ftithoms,  no  Itottom)  when  the  wire  wa.s  suc- 
eessfidly  reeovered.  A.  E.  Vebrill. 


LAKE  BONNEVILLE. 

Mr.  G.  K.  Gii.bkrt's  report  {Ann.  rep.  C  S.  gtol. 
atim.,  IS.S1,  160),  preliminary  to  the  monovriiph  (in 
prepiiration)  ho  promises  on  the  Great  Ba«Tii,  shows 
the  followiiis;  histoid  for  in  old  lake.  The  lake- 
d«?po3lt»  are  chielly  a  yellow  clay  of  unknown  depth, 
covered  by  a  white  marl  ten  to  twcntv  feet  thick, 
the  two  being  separated  at  certain  points  along  the 
old  shore-lines  by  wedges  of  subai?rial  gravel-deposits, 
»nd  8on)e  exposures  showing  erosion  of  the  clay  sur- 
face t>efore  the  marl  was  laid  on  it.  These  deposits 
mark  two  periods  of  high  water,  separated  bv  a  time 
of  low  water,  or  dryness.  As  no  cause  is  found  In 
the  surrounding  country  lo  account  for  tlie  change 
from  chiy  to  marl  deposit,  its  explanation  is  sought 
Jn  a  change  from  salt  water  of  the  first  lake  period  to 
fresh  water  In  the  second,  for  which  a  theoretic  ex- 
planation Is  given;  but  the  evidence  for  this  is  not 
considered  flnal.  from  a  critical  study  of  the  super- 
position of  many  shore  terraces  (see  the  plate  oppo- 
site), it  Is  shown  that  tht?  first  lake  did  not  rise  high 
enough  to  reach  an  overflow  outlet:  that  the  greater 
number  of  lerriices  now  visible  were  formed  during 
halts  In  the  rise  of  the  second  great  lake;  that  the 
highest  or  Bonneville  terrace,  nine  hundred  or  more 
feet  above  the  present  fireat  Sail  Lake,  marks  a  sund 
ftt  the  level  of  overflow  northward  to  Snake  Kiver; 
that  the  next  most  pronounce*!  terrace,  known  as 
the  Provo,  four  hiuidred  feet  lower,  marks  a  halt 
in  the  drainage  of  the  waters  when  ihe  outlet  had 
been  cut  down  through  softer  rocks  to  a  hard  linie- 
Bione  sill.  The  reduction  of  the  lake-surface  to  a  still 
lower  level,  as  in  the  present  shallow  sheet  of  w-ater, 
has  been  eSecled  entirely  by  climatic  change,  by 
which  the  ratio  of  precipitation  to  evajioi-ation  has 
been  decreiised.  When  at  its  highest  level.  Lake 
Bonneville  was  three  hundred  miles  long  between 
latitudes  .37°  -Hr  and  42°  I'U'.  and  one  hundred  and 
seventy  miles  broad  between  the  meridians  111°  ;ij' 
and  114°  15'  of  west  longitude.  Its  shore-line  was 
very  Irregidar,  advancing  around  broken  promonto- 
ries, and  retreating  into  flord-like  bays.  Numerous 
islands  stood  above  its  broad,  deep,  fresh  w-aters,  and 
from  its  sliores  the  enclosing  mountains  rose  five  to 
eight  thou.^and  feet.  Xow  It  is  represented  bv  a  mere 
film  of  brine  on  the  borders  of  a  desert  plain.  Pre- 
vious lo  the  rise  of  the  first  lake,  the  base-level  of  the 
basin  drainage  was  low  for  a  long  period.  a.s  Is  proved 
by  the  distinct  overlap  of  tht;  lacustrine  deposits  on  the 
erodeil  mountain-slopes,  as  shown  in  the  second  plate 
here  copied  on  p.  57ij,  or  on  the  alluviui  cones  built 


by  old  streams  flowing  from  the  mountain  vallevs; 
but  the  conclusion  that  this  long  period  hod  a  irj 
climate  is  not  fully  proved.  For  if,  as  Is  mentioned 
below,  a  cousiderablp  tiltiiic  has  already  defomie«l 
the  recently  made  I"  "  ice,  one  may  fnlrly 

sup[K)»e  a  much  _  i  In  the  long  time 

since  the  be^inniii  ;  ..iiio;  an'l  I'i-  .li^tor- 

lion  may  have  be>'^  to  raiiie  a  1  ind 

which   the   lake-w,.  iriiulated.  nge 

from  the  prelacusuino  condition  wouKl  lbe.-i  Iiat* 
been  orographic  rather  than  climatic.  Thi-  relation 
of   the  giaciation  of   the   nii;'"      '  •<  to  llie 

lakes  is  not  shown  directly.  Od   mo- 

raines are  found  within  the   .   ^...-    .  '  .r  m^ne 

of  these  give  gooil  opiKirtunily  for  nb'-  md 

the  one  at  the  moulh  of  Little  CottoiiH.  ■,  u 

80  dislocated  by  recent  faulting  that  itn  aliiludt  with 
relation  to  the  terraces  cannot  be  deciphered.  Re- 
cent discoveries  by  Mr.  L  C.  Russell  in  the  western 
part  of  the  Great  Basin  may  throw  fiirlh^r  ll«ht  on 
this  question.  Volcanic  eruption  took  place  In  the 
basin  during  the  disappearance  of  Lake  Bonneville; 
.ind  both  the  Bonneville  and  Provo  terraces  have 
l>een  warped  from  their  originally  level  plains,  and 
by  different  amounts.  From  measures  taken  along 
the  easteni  shore-lines,  lines  of  equal  deformatiori 
aie  constructed;  and  these  show  \ery  clearly  a  rela- 
tive elevation  of  the  centre,  or  south-westem  part,  of 
the  old  lake-bottom  of  as  much  as  three  hundred  feet 
since  Ihe  Bonneville  terrace  was  made,  and  a  hundred 
and  twenly-six  since  the  Provo.  This  tilting  ac- 
counts for  the  eccentric  position  of  the  present  shal- 
low lake-remnant  at  the  north-easteni  margin  of  its 
flat  desert.  A  fault  of  fifty  lo  seventy-five  feet  has 
l)cen  made  along  the  foot  of  the  Wahsaloh  range,  l»- 
tween  Willard  .ind  Levan,  since  the  lake  lost  lis  out- 
let. The  author  therefore  concludes  that  vulcanic 
activity  and  mountain  growth  have  not  yet  oeaaed 
In  this  neighborhood. 

Special  interest  is  attached  to  this  iuv.'«>i.— li--.".  oi 
it  is  the  first  detailed  study  of  an  exaiiv  .se 

great  Interior  lakes  so  numerous  at  a  !■■  .?ly 

recent  period  of  the  earth's  history,  and  now  so  uieat- 
ly  reduced  in  areji,  or  even  converted  into  saline  or 
sandy  deserts.  The  largest  of  these  n  a*  probably  the 
one  that  united  the  Aral  and  the  C-isiMan;  another 
vast  interior  sea  wcupied  much  of  wh;it  in  now  the 
desert  of  Gobi;  and  smaller  ex.imples  could  be  named 
in  tlie  Argentine  Republic  and  in  nortlieni  Mexico. 
Central  Africa,  lying  within  the  belt  of  heavy  eqiiA- 
lorial  rains,  still  preserves  a  climate  moist  enough  lo 
fill  Its  lakes  to  overflowing;  but  the  recent  drying-up 
of  liie  outlet  of  Tanganyika  shows  that  the  change  so 
distinct  elsewhere  it  beginning  to  make  Itself  fell 
even  there.  It  will  be  long  before  any  of  these  other 
great  biisl'ns  is  known  as'  well  as  that  one  so  care- 
fully studied  by  our  govcrnmout  surveyors, 

VV.  M.  Davis. 


CHEMICAL    AND 
SEARCHES  ON 


PHYSIOLOGICAL    RE- 
THE  PTOMAINES. 


Dl'bino  the  last  few  years  much  attention  lias 
been  directed  to  the  study  of  the  cliumical  natitrn 
and  physiological  action  of  the  so-r  "    '        '  '..-jtj 

alkaloids  (or  ptomaines).     These  i'  -j, 

which  are  apparently  formed  in  si,    .      ,  ...nil* 

ties  as  to  make  their  detection  and  separation  an  ex- 
tremely difficult  operatjim,  were  ori;|;inally  regarded 
by  both  Solml '  nxxA  Schwanert''  (1874)  as  excluniveiy 

'  Abtlracl  III  Brrlrhlr  Jtvtx/t.  (*»«,  at»rlUel\.,  »1.  U2. 
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prodiu'^U  of  cadaveric  putreiaction.  Later,  Selmi  8»w 
cause  to  Iwlieve  thai  these  organic  bases,  in  serious 
pathological  changes,  niiglit  be  produced  In  llie  ani- 
mal organism  during  ll(e.  a  vie^v  which  was  conBrnied 
by  Splca  in  1881.  Further  experiments  by  PalerD6 
mnd  8plca  on  blood  and  e^s  albumen,  and  likewise 
those  of  Gautlcr  on  normal  urine,  «lioni>d,  thai,  by 
the  methods  emplojoij,  reactions  could  be  obtained 
from  these  healthy  animal  fluids  similar  to  those 
which  served  to  ideutify  the  ptomaines.  Again:  in 
li^Sl  ("Sautier  communicated  the  discovery  of  a  non- 
proteld,  ptomaine-like  alkaloid,  with  poisonous  prop- 
erties, in  normal  human  saliva,  not  destroyed  by 
heat,  and  yieIdiIl^  crysUillino  gold  and  platinum  com- 
pounds. Bujwid,'  however,  has  tried  physiological 
experiments  on  frogs  and  pigeons  witli  the  coucen- 
uted  alcohol-water  extract   from   10<)  cc.  of  boiled 

Itoliva,  and  coiUd  obtain  no  poisonous  action  what- 
ever. Griffln,"  while  endcavorinc:  to  explain  Vul- 
plan's  results  on  the  toxic  action  of  human  9aliv.i, 
c»me  to  the  following  conclusions  from  injection  ex- 
perinwnls  on  rabbits:  pure  parotid  saliva  produces 
neither  local  nor  general  pathological  changes  when 
Injected  subculaneously:  filtered  mixed  salivji,  con- 
t.ilning,  however,  recognizable  nncrophytes,  produces 
no  liical  effect,  l)ut  causes  an  infection  whldi  linally 
becomes  fatal;  impure  saliva  of  thehiouth,  collected 
while  fasliiiK.  and  injected  under  the  skin,  produces 
both  a  violent  local  action  and  aseptic-like  infection. 
The  infection  obtained  in  all  of  the  experiments 
Griffln  considers  as  a  form  of  septicaemia,  |>rodueed 
by  a  substance  in  solution  in  the  saliva,  and  not  due 
to  micmphyies.  The  local  effects,  however,  jiroiluced 
by  the  impure  mixed  saliva,  are  not  to  be  ascribed  to 
either  of  the  above,  but  to  the  partially  putrid  sub- 
atancen  suspended  in  the  fluid.  These,  when  injected, 
are  retained  by  the  subcutaneous  tissue,  and  thus 
give  rise  to  irritation,  finally  producing  gangrene; 
and,  at  the  same  time  undergoing  further  decompo- 
sition, new  putrid  products  are  formed,  which  are 
ab.^orbed,  thus  giving  rise  to  a  secondary  infection. 
Coppola,''  in  a  similar  manner,  has  made  a  series  of 
experiments  on  the  physiological  action  of  bases  ex- 
tracte<l  from  the  blood  of  a  healthy  dog.  which  led 
him  to  believe  that  bodies  extracted  fiom  healthy 
»nlmal  fluids,  carefidly  protected  from  putrefactive 
alteration,  may  exhibit  strong  toxic  properties,  and 
therefore  the  albuminoid  subsunces  must  be  capable 
of  undergoing  certain  transformations,  aside  from 
those  prodticeil  by  putrefaction,  wiiich  may  give  rise 
to  poisonous  alkaloids.  This  view  is  in  part  substan- 
tiated by  the  recently  published  results  of  Brirger,^ 
who  found,  that,  by  the  digestion  of  raw  fibrlne  witli 
gastric  juice,  peptones  are  formed,  which,  although 

ftftee  from  all  proilucts  of  putrefaction  (Indol,  phenol, 
oxyaclds,  etc.  I.  yield  to  alcohol  and  amyl  alcohol  an 
amorphous  brown  m.iss,  which,  even  in  small  (|uan- 
tities,  acts  as  a  poison  upon  frogs  anti  rabbits.  .iJ.j-.  1 
cnim  of  the  sirupy  extract  was  suJDclent  to  kill  a 
frog  in  tiftcen  to  iwenly  minutes:  widle.  with  rab- 
bits of  one  kilogram  weight,  .n-l  gram  of  the  ex- 
tract was  re(|uired  to  proiluee  the  same  effect  by 
subcutaneous  injection.  The  poisonous  action  is 
first  manifested  iu  a  gradual  paralysis  of  the  extremi- 
ties; after  which  the  animal  falls  into  a  semi-coma- 
tose condition,  and  soon  dies.  The  substance  or 
substances  formed  in  this  manner  react  with  all  of 
the  general  alkaloiil  reogeats,  and  are  not  readily 
decomposed  by  long  boiling,  nor  by  the  long-continued 

.  td.  IttO. 
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action  of  hydrogen  sidphide.  Length  of  time.  In  the 
digestion  of  the  Hbrine,  appears  to  exercise  but  little 
influence  on  the  amount  of  the  loxtc  substaocA 
formed.  The  same  product  was  also  obt*lne<l,  In 
one  ca-se,  from  von  Wittich's  dry  peptone.  Tho 
poisonous  substance  does  not  come  from  the  amyl 
alcohol,  nor  from  the  gastric  juice:  r-  ■" --  •(••es 
undigested  albumen  yield  any  poison"  "ce 
when  extracted  with  .imyl  alcohol.  Bri' _  ;ilt» 
thus  confirm  the  previous  statements  of  Scbmidl- 
Miilheim,  Hoffmeister,  Fano,  and  others,  that  Pep- 
tones, injecteil  into  the  blood  or  under  the  skin, 
exert  a  poisonous  action,  though  it  would  now  ap- 
l«ear  that  the  action  is  not  due  to  tlic  peio  ■"•^'  "■••m- 
selves,  but  to  a  substance  formed  «i  -ly 
with  them,  and  which  con  be  partially  by 
ethyl  and  amyl  alcohol.  ,lust  here  it  is  »orlli  noti- 
cing the  recent  interesting  discovery  of  Mltebell  nnd 
R<?ichert,  that  the  poisonous  action  ■  f  '  'ke 
ami  moccaton  venom  is  due  to  the  pr'  -  'Vo 
albuminous  bodies,  which,  from  their  pr^ ■,  .  ■  .  Jicy 
name  tenoin-peptonf.  iind  tenom-ijtobulin.  Urieger  also 
saw  cause  to  believe  that  neurin,  by  oxidation.  Is 
changed  into  a  body  similar  to.  If  not  Identical  with, 
the  extremely  poisonous  muscarin;  also  that  a  solu- 
tion of  neurin,  on  1-  "  it  h  air.  is 
partially  changwl  •  liich.  by- 
further   putrefactiv. i,  -,,-~'-^  with 

formation  of  trimelliylarainv,  and  a  substance  vola- 
tilized when  boiled  with  water.  ' 

It  would  thus  appear  that  healthy  animal  fluids 
may  contain  substances  capable  of  poisonous  action, 
and  also  that  albuminous  matter  may  underRo 
changes  other  than  putrefaction  by  which  toxic  stib- 
sl.inces  may  result ;  all  of  which  tends  to  throw  a 
shadow  of  doubt  on  the  existence  of  distlnctivo  poat- 
mortein  alkaloids.  That  polsoiU)US  bodies  (or  pto- 
maines) do  result  from  the  putrefaction  of  organic 
matter,  there  can,  however,  be  but  little  question; 
and  the  recent  work  of  Ouarcschi  and  Mosso.'  of  Ibe 
university  of  Turin,  is,  in  this  connection,  well  wor- 
thy of  notice.  These  investigators  have  m.ide  a  sys- 
tematic study  of  the  products  of  the  putrefaction  of 
brain,  idood,  and  fibrine,  under  varying  condition*, 
and  have  fully  established  the  formation  of  one  or 
more  poisonous  alkaloids. 

As  preliminary  to  the  actual  work,  a  careful  ex- 
amination was  m.tde  of  the  methods  more  commonly 
used  for  the  extraction  of  ptomaines,  in  which  it  was 
fouiul  that  the  common  extractives  entployed  may 
contain  traces  of  alkaloid  substance*.  Thus,  by  the 
evaporation  of  largo  (|uantltles  of  1      '  TtylilresJ 

iu  the  presence  of  tartaric  acid.   •  due  w;u 

obtained,  giving  the  alkaloid  reacii-,.^  •..■..  chloride 
of  gold,  phosplio-molybdic  acid,  etc.,  and  containing 
a  trace  of  an  alkaloid  substance  similar  to  pyridine, 
thus  connmiing  the  results  of  previous  investigaCor»;J 
viz..  Pinner.  Kriimer.  and  others.  I 

In  the  amyl  alcohol  of  commerce  pyridine  was  like- 
wise detected,  in  one  case  lo  the  extent  of  O..!  per 
tbuiuiand.     riatiniim  and  gold  salts  were  made  and 
analyzed.     From  six  litres  of  crystalli/able  Vienziiie  a 
(luaulity  of  pyridine  was  also  obtained  .sufficient  to 
furulsh  chloroplatinates  for  analysis.     The  authors 
therefore  conclude  that  all  previous  results  obtaiue?! 
by  different  investigators' frf)ui  alkaline  cxi' 
the   use  of  either   amyl   alcohol  or  bi-nzlii' 
carefully  purified,  are  absolutely  withoor  i  i 
elding  the  presence  of  ptomaine-like  1 
tissue  or  fluids, ortheir  formation  in  th'  i 

of  such  material. 

In  the  search  for  ptomaines  in  putrescent  br 

>  Ar<h<tM  llal.  blol.,  II.  iWT. 
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miktter.  Guarcsohi  ami  Mosso  followed  the  method 
of  Sla8*-Olto,  applying  exactly  the  same  procedure 
In  the  control  senrcli  with  fresh  brain-tissue;  and,  on 
•cconiit  of  the  iievpitive  results  invariably  obtained 

in  the  Inlto'-   ■' h'lrs  .ire  able  to  uuaruntee  the 

absiMice  of  j  ^  ptomaines  in  fresh  tlesh,  or 

of  »ny  »iit>^t  ■  lUir  to  those  which  are  found 

after  putrefaction,  wljen  pure  ether  or  chloroform  is 
used  in  the  extractions.  In  the  experiments,  34 
kilograms  of  brain-tissue  were  placed  lu  a  glass 
balloon,  and  left  at  a  leniperatiire  of  10°-1.'5''  C. 
for  one  to  two  months.  The  mads  was  then  at- 
tracted with  alcohol  acidulated  wltli  tartaric  arid, 
luing,  in  all,  I4T  litres  of  alcohol.  The  tlnitl  ether 
solution  left  an  alkaline  residue,  which,  dissolved  In 
dilute  hydrochloric  aci"l,  gave  cluiracteristic  precipi- 
tates with  the  general  alkaluld  reagents,  and  several 
well-dHlined  colored  reactions;  but,  though  present, 
the  iitom.iVnes  (or  alkaloids)  were  In  far  loo  smiill 
(luantity  to  .iilmit  of  determining  their  composition 
by  analysis.  Trimelhylamlne,  coinin;;,  duubtless, 
from  the  lecithin  present  In  tlie  brain-matter,  was 
likewise  obtained.  tOKether  with  an  abundauce  of 
basic  and  ammunlacal  pruducts. 

Physiolocjical  experiments,  made  on  frogs  with  both 
aqueous  and  ether  extracts,  of  the  putrid  brain-mat- 
ter, led  to  the  conclusion  that  the  ptomaines  fonned 
possessed  an  action  analogous  to  that  of  curare, 
though  less  energetic.  A  few  drops  of  the  extract, 
applied  directly  to  the  detached  heart  of  a  frog  im- 
mersed in  a  .7  ;%  salt  solution,  exercised  upon  it  an 
immediate  effect,  diminishing  the  freijuency  of  the 
jystole  and  diastole,  hut  iiicre.i«ing  the  vigor  of 
the  pulsation.  In  studying;  the  action  of  the  extract 
on  nerves  and  muscles,  a  frog  was  rendered  motiou- 
less  by  destroying  the  spinal  cord;  after  which  the 
achilles  tendon  was  prepared  in  the  usual  manner, 
the  sciatic  nerve  being  placed  U|)on  the  electrodes, 
and  excited  every  ten  seconds.  .3  cc.  of  the  pto- 
maine contaijiiug  extract  was  then  injected  under 
the  skin  of  the  back.  After  ten  minutes,  an  Irregu- 
larity appeared  in  the  fontractlon  of  the  gastrocne- 
mius; and,  since  all  the  conditions  of  the  experiment 
remained  the  same,  the  Irregularity  Is  to  be  ascribed 
to  the  poison.  From  this  i»)int  the  contractions  were 
no  longer  regular:  they  gradually  diminished  little 
by  little,  and  tinally  ceased  altogether.  On  increasing 
the  force  of  the  Irritation,  there  was  still  no  further 
moremcDt.  The  sciatic  nerve  of  the  other  side,  in- 
tact, h:id  likewise  lost  its  excitability,  and  the  animal 
was  in  as  complete  a  state  of  muscular  relaxati<m  as 
If  it  had  been  poisoned  by  curare.  But  the  pupil  was 
dilated,  and  the  heart  motionless. 

In  order  to  obtain  the  ptomaines  in  larger  quanti- 
tlea,  recourse  was  had  to  blood-fibritie.  L.irge  nuan- 
tltles  of  librine  (14<)  kilos)  were  allowed  to  putrefy 
for  five  mouths;  at  the  end  of  which  time  it  was 
transformed  into  a  thick  fluid  hnlillng  a  small  quan- 
tity of  soliil  matters  in  suspensimi;  the  reaction  being 
strongly  acid,  and  the  CKlor  very  intense  at  the  com- 
mencement, but  less  strong  later.  For  the  extrap tion 
of  the  alkaliiids,  the  method  of  Gautier  and  £lard 
was  followed;  the  final  slightly  alkaline  fluid  being 
extracted  successively  with  chloroform,  in  all.  twelve 
times,  Hy  evap'iratlon  of  tlie  chloroform,  an  oily 
residue  was  left  with  an  txlor  of  scatol  and  of  pyri- 
dine (orcicutlne).  This  residue  was  purified  by  >olu- 
llou  In  tartaric  acid,  decolorized  by  extracting  the 
acid  solution  with  ether,  and  then  reprecipitatinl  by 
aa  excess  of  potassium  hydroxide  in  the  form  of  oily, 
brown  droplets,  which  luickly  rose  to  the  top  of  the 
fluid.  This  precipitate  was  readily  ilissolved  by  ellier, 
ami,  on  ev.ipoi'Btion,  w.ls  li'i'i  :i«  iin  ollv.  brown  resi- 


due with  strong  alkaline  reaction,  only  slowly  soluble 
in  water,  and  then  rnpiilly  iraii'-formed  Into  a  resin- 
A  hydrochlorate  <>  .ioed,  crystallizing 

in  fine  lamellae,  .s.  ,'ul.^r,  resembling 

somewhat  the  crysl.>i- .1  ,    With  a  solution 

of  the  hydrochlorati',   .i  i.le  gave  a  yellow 

crystalline  procipilnte,  f.i  ;.    the  reduction  of 

the  gold ;  platlnic  chloride,  nti  abundant  pale-yellow 
Crystnlline  j>n'cipl(ate;  iodine  in  pota««iiini  iodide, 
a  In-  1.  tt 

ImI'  'in 

»cvei.  .<,...  .,1,1  ._.,...-.v.i...i.i  ._A..  .,.-.,i....o  .»  ed 

for  analysis  by  treating  a  solution  of  the  I:  \t/B 

with  an  excess  of  platlnic  chloride.     .\  /itc 

deposition  of  a  flesh-colored  precipitate,  light  and 
crystalline,  insoluble  in  water,  .alcohol,  and  ether,  took 
place.  Dried  at  liK>°  C,  the  analyses  of  the  various 
prccducts  showed  essentially  the  same  corajmsltion, 
pointing  to  the  presence  of  only  one  ptomame  in  this 
putrefaction.  The  results  correspond  uiorr;  or  lew 
closely  with  the  fonnuU  (C,„H,^N' .  HCI)(PtCl..  th« 

Etomaine  itself  being  probably  C'i„lIi,N.  Bodies 
avlng  tlie  same  apparent  or  closely  relat«il  conipo- 
sition  liave  been  previously  discovered:  corldlue,  a 
homologue  of  pyridine,  found  in  the  oil  of  coal-tar 
by  Thenius;  a  base,  C,„H|..X,  discovered  by  Vohl 
and  Eulenberg  In  the  fumes  of  tobacco,  also  termed 
coridlne;  a  baie  obtained  by  N'eucki  '  In  the  putre- 
faction of  gelatine  with  pancreas,  and  which  h6 
deemeil  on  isomer  of  collidine. 
He^  considered  its  couslilution  to  be  expr*»s«d  by 

C.'„H5  —  CH  ^  vtr '.  'bat  is.  isophenylethylamine,  and 

that  it  is  derived  from  the  putrefaction  of  tyrosln« 
a  normal  product  of  pancreatic  digestion,  according 
to  the  following  equation:  — 

C.II„NOj  -  C.It„S  »  CO,  -  O. 

Gautier  and  fitard,"  while  studying  the  alk&Iold- 
like  bodies  produced  by  putrefaction.  Isolated  two 
bases,  which,  from  the  analyses  of  the  platinum  s.ilts, 
corresponded  to  parvoliti  and  hydrocollidin.  S<mneu- 
scbein  and  Zuelzer*  obtained  from  liesh  extracts, 
which  h.id  become  putrid  by  standing  at  i5"  C.  for 
several  weeks,  a  small  quantity  of  a  crystalline  sub- 
stance, which  lK>haved  similar  to  atropin,  dilattUE 
the  pupil  of  the  eye,  and  Increasing  the  |iulsalion  of 
the  heart,  etc.  There  Is  also  a  noticeable  aiiniiarlty 
between  the  ptom.iine  obbdned  by  tTUareschi  and 
Mo.sso.  and  the  tetrahydromethylquinoline  of  Jack- 
son. The  physiological  action  of  the  alkaloid  from 
putretled  librine  Is  .inalogous  to  that  of  the  ptomaine 
from  putrid  brain-matter.  Gu.ireschi  and  Jl^isso  i>\n>- 
pose  to  experiment  further  in  the  hopes  of  better 
establishing  the  nature  of  the  ntom.iine  in  question, 
and  to  make  clear  its  origin  and  constitution. 

R.  H.  ClllTTKXDRX. 


LETTERS    TO    THE  EDITOR. 

Precocity  in  a  chicken. 
A   BiLVllMA   chicken  —  now   five   weeks   ohl,    and 
raised  by  my  boy  —  w.is  brought  into  tlie  house   two 
weeks  ago  with  a   broken  leg.     On  the  sani"  ■'  •■■    - 
weak  chicken,  just  out  of  tlie  egg,  wos  also 
in  ;  and  after  two  or  three  days  both  chicks  > 

'  I'obcr  ilU>  ti'r^KiiuriK  •\er  velntino  uo.l  ili-n   >'lwcla««a   t..k 
Uer  fatiltu*  mU  iijiikr.  a-.     Bt-rn.  1876. 
■■l.."!!. 
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kept  in  a  box  toitether.  The  older  chicken  soon 
assumeil  the  ■  ■  '  '"  little  one,  brooding  tt  nfter 
its  fftjihioi),  .1  _  ftiiy  ilisturhiiig  hniid.     But 

tlie  strHii^ent  i\ that  wIhmi  a  djilniv  morsel, 

»uch  as  A  fly.  Is  braugbt,  it  will  coll  tlie  little  one 
like  ft  niother-iien,  ancluive  it  the  lly  to  eat.  This 
ha?  been  done  repeatedly  within  the  past  week, 
the  sound  niade  being  iinn>ist»kiibly  the  foo<l-i-iill. 
though,  of  course,  pitcheil  i>ii  «  higher  ki-y.  Yet  it 
cannot  have  he.ird  that  sound  (or  al  least  two  weeks, 
iind,  in  the  ordinary  course  of  eviMits.  ehould  not 
make  it  for  eight  months.  RKDDt'cti. 

C4inbrltlg«,  Jiirit  0. 

Lake  Superior  geology. 
On  rending  Prof'  -iberlain's  paper  in  Sci- 

KNcE,  No.  ui.  ami  -  referring  to  his  state- 

ment in  the  tlilrd  vluun.  .» iso.  geol.  reports  (p.  42.S), 
I  see  that  I  was  mistaken  regarding  the  Taylor  »  Falls 
locality  being  tifteen  miles  away  from  other  traps 
(SuiENCi:,  Xo.  U).  1  now  see  that  bis  language  was 
not  intende<l  to  be  taken  as  it  was  understood  by  me. 

SI.  E.  Wai)swokt«. 

Piah-Iiooks  from  southern  California. 

In  pl.ites  xi.  and  xli.  of  Lieut.  Wheeler's  Report 
on  archeolf)gy  there  are  several  drawings  of  oma- 
ineuls  fourid  near  Santa  Barbara.  C'al.,  and  on  the 
adjacent  islands,  by  .Mr,  I'aul  Schumaker  and  my- 
self, which  the  editors  are  pleased  to  call  flsh- 
hoolca.  A  writer  In  the  Century  magazine  for  .\prll 
presents  drawings  of  other  s]>ecimeus  of  like  charac- 
ter, foiiml  liy  myself  In  the  same  locality,  and  now 
deposited  in  the  Smithsonian  institution.  I  also 
have  in  my  possession  a  series  of  theao  oninment«, 
>^ut  It  would  require  a  broad  stretch  of  the  im.tgina- 
Uon  Co  believe  tliat  they  were  intended  for  fish-hooka. 


the  exploration  nf  the  mainland  and  l«tand»,  I  had 


r  devel- 
ptlons, 
(le  pre- 


.•BKU.   UU!<AMK\T.      tlONC   ORilAliailT,   «IZI  Or  OIIIOIirAL. 

The  point,  whicli  in  many  instances  curves  down- 
wanl,  comes  so  near  the  stem  that  it  would  be  next 
to  impiissible  for  them  to  become  honked  in  a  tiih'i 
mouth.  The  iKiint  of  one  of  my  best  specimens, 
mntiiifactured  frotn  the  shell  of  the  lialiotis,  comes 
within  the  sixteenth  of  nii  Inch  of  the  stetn  or 
shank  :  and  were  a  line  to  be  looped  on  the  stem,  and 
cemented  with  aj>phalluni.  m  wax  prncLisi^d  by  the 
Callfomiii  Indians,  the  space  would  be  conipleiely 
filled  (see  the  annexed  drawing).  My  .specimens 
range  in  size  from  one-half  inch  to  two  and  a  half 
inches  in  diameter,  and  were  manufactured  from 
Hal  lolls  'jhelln  and  from  bone.  The  first  of  these  oi^ 
natuents  of  which  I  have  any  knowierlge,  I  foimd  in 
a  raucheria  at  Kiiii'un,  <>n  tin'  line'  t».'twcen  Santa 
Barbara  and  Venture  counties  ;  and  during  five 
yeart'  subsequent  residence  nt  Santa  Barbara,  and 


an  opportunity  to  study  them  in  evi 
opmeiit.  I  am  convinced,  that,  wii 
they  were  designed  for  oriiameuts 
eludes  the  Idea  of  their  use  .is 
fish-hooks.  They  were  proba- 
bly suspended  from  the  ears, 
and  possibly  worn  on  other 
portions  of  the  body.  The 
true  fish-hook  of  wliat  may  be 
termed  tlie  Santa  Barbara  In- 
dians has  never,  to  my  knowl- 
edge, l>een  flgared  ;  yet  they 
are  more  commonly  met  with 
in  the  rancherias  and  'cemeu- 
taries  '  in  Santa  Barbara  and 
Ventura  counties  than  the 
curve<l  siwcimens  we  have  been 
considering.  I  send  you  draw- 
ings of  two  specimens  belong- 
ing to  my  cabinet.  These 
hooks  were  mmle  of  two  slight- 
ly curved  pieces  of  bone  point- 
ed at  each  end,  and  firmly  tieil 
together  at  the  lower  end  and 
cementetl  with  asphaltum. 
They  are  somewhat  simiKir  to  those  still  in  use  by 
the  South  Sea  Islanders.  The  larger  specimen  I 
found  with  a  skeleton  at  Point  Dume,  Ventura 
county.    There  were  several   others   similar  to   the 


ri^lMCOOK.  fflXK   op 
OKISLVAl.. 


risu-uooK,  sizK  or  orioiiiai,, 

one  fl.!;ured  still  retaining  the  thong  and  cement  thai 
bound  the  parts  together.  The  smaller  specimen  I 
found  on  the  •urfnci-  in  a  rancheria  one  mile  west 
of  the  town  of  Ventura.  STtruEX  Boweks. 

FkllaCtty,  K»i>.,  Jaoc  4, 1W3. 
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Intelligence  of  the  cxow. 

I  fiti'l.  l>y  rPtVnliii;  to  my  iioie-booki,  iLat  I  hove 
»  il    lime*  tlie  occurroncf  of   crows 

!■  -  by  ilroi'plng  tlicm  from  coixiilern- 

1)1,  ,,....,.-  .  ~>;iEsrK.  p.  oi:!).  In  one  irntan<'e,  I 
liail  my  liplil-glns?  with  me,  mid  mmle  careful  notes 
of  wimt  took  place  Tlie  oro\r<i  liail  nssemblcti  on 
Duck  l.'lonii,  in  llic  IJclnware  Kiver,  nnil  were  l)ii»ily 
engngeil  In  running  nloni;  the  utlges  of  the  saud-hnrs, 
expoBcd  nl  low  tide.  Evrry  few  moments,  one  of 
them  would  ri->c  up  to  n  height  of  fully  liflv  feet. 
•^  !'■'■'  in.it  a  mussel  in  itx  Ijunk.  n?id,  flying  inUtnl  to  n 
■•e  of  one  humlred  y»rdi«,  would  let  the  mol- 
i.ill  on  the  meadow.  Usually  the  force  of  the 
fill]  WiH  suftji-ient  to  hre,ik  the  nhell.  The  crows,  .is 
noon  ns  they  h»d  let  fall  th>'ir  burden,  immeilintely 
returned  to  the  i>lsiid  uiid  Imrs.  luid  gathered  n)ore 
tnuisela.  This  was  continued  until  the  returning 
tide  made  mussel-hunting  impracticable,  in  no  in- 
stance did  the  crows  carry  the  food  they  were  gather- 
ing by  their  feet.  There  is  one  fact  with  reference 
to  tills  habit  of  the  crows  which  is.  I  think,  indica- 
tive of  greater  intelligence  than  the  mere  fact  of 
lifting  an  object  and  dropping  it  in  older  to  break  it. 
'This  is,  that  all  the  mussels  so  dropped  were  left 
urii1i*turhed  until  the  returning  waters  made  further 
tiliiiiij  impracticable,  when  the  birds  hastened  to 
f"  I'^i  on  the  results  of  their  intelligent  labor.  Mar- 
vellous as  it  may  seem,  these  crows  recognized  the 
iiatut'M  of  tides,  and,  knineimj  their  time  was  short, 
made  :is  good  use  of  it  as  possible. 

If  any  more  striking  evidence  of  intelligence  on 
the  part  of  birds  can  be  produced,  let  It  bo  placed 
on  record  forthwith.  C.  C.  Abbott. 

Impregnation  in  the  turkey. 

Ati  interesting  fact  respecting  our  domestic  turkey 
hat  recently  come  to  my  notice.  A  friend,  finding 
that  a  stray  turkey  had  recently  come  upon  his  prem- 
ise.') with  the  intention  of  remaining,  finally  shut  it 
up  in  his  chicken-yard,  where  il  was  permanently 
confined  with  no  other  associates  than  the  chickens. 
The  prisoner  at  once  began  to  lay  eggs,  and,  after  a 
nest  was  formed,  sat  upon  them,  hatching  out,  in  the 
usual  time,  nine  healthy  turkeys.  Three  others,  that 
had  been  hatched  by  a  hen,  died  soon  for  want  of 
care.  The  eggs,  thirteen  lu  all,  were  laid  without 
any  connection  with  a  turkey-cock.  An  impregna- 
tion, ilicn,  that  must  have  taken  place  before  the 
fowl  Was  placed  in  coniincment,  must  have  answered 
for  all  the  eggs.  Agassiz  states  that  one  copulation 
is  supposed  to  answer  for  more  than  one  egg  In  the 
case  of  the  turkfiy,  but  adds  tli.'\t  the  supposition 
needs  confirmation,  llie  facts  here  mentioned  seem 
conclusive,  as  there  was  no  possible  way  in  which 
connection  could  have  taken  place  after  the  turkey 
was  confined.  Edwabd  M.  Sbbpahd. 

H|irtuKl1i'l<l,  Mo. 


THE  GRAPE  PHYLLOXERA  IN  FRANCE. 

Comple  rrndu  ties  travaui  ilu  service  du  Phylloxera 
Annie  1833.  I'roc'ta  verbaux  dela  ses*inn annuelle 
delii  Cummiitsion  lupc'rieure  du  I'hyllozera.  Rap- 
fH>rl.s  el  piece) aiineiet.  Loin,  di'crela  el  amtci  retail/ 
au  J'hj/lloxera.  Paris,  /ni;>r.  nut.,  1883.  60;i  p. 
4". 

The  Comple  rendu  dea  travaur  du  service 
ilii  Phylloxera  for  tiic  year  1HS2,  just  ivccived 
in  this  I'ouiiliv.  iimkoA  u  Uirge  voluiue.  coiitaiii- 


ing   numerous  rcport-s   of  spocini    cnti 
and  deleoafes.     1'lic  Commhsioii  supf'i  «| 

Pfi;/llo.rera,  whitOi  consist*  of  some  tbirl\  -st-veti 
iiR'inlii'i's,  iuclu'liiig  siicli  well-known  iuvesti-a 
gntoi'is  (iH  Duma*,  Pftsteiir.  Tisso.niiKl,  C'uruuij 
Balbiani,  M.trioii,  Mart's,  with  it  uninbor  of 
deputies  ftud  .leiiiUors,  was  ("onvokod  by  tin 
luiiiiHtcr  of  agriL'iillurc  on  the  litfJi  of  Jamiiiry, 
188.1.  The  first,  siib-coniniittce  at  the  srssiog 
of  Jan.  '22  submitted  iUs  re^Kirt,  which 
aijt'epti'd  by  the  Commission  Mipi'rieure.  Tblj 
report  may  l>e  thus  summed  up:  — 

After  Laving  jjiLsscd  iii)on  185  jiroixised  r«m^ 
cdit's,  they  were  unable  to  award  the  prize  oi 
.'31)0,(100    frnnc-s  offered  by  the  goverum«'Ut  \t 
1874,  as  tlicy  recogiiizet)  in  none  o.f  tbv  w 
propositions  any  inerit,  whether  a.s  to  tiuvelt^ 
or  more  desirable  inelhotls  of  np|)lienliou  of  aiij 
iiiseeticide    already  known.       As  in    previotu 
years,  the  substwnces  most  often  reeonimoinlw 
were  salt,  lime,  soot,  and  cinders.     It  is  well 
known  tiiat  salt  has  protlueed  nothing  bat 
effects    on   the   vine,    lime   has   amount4?d    tc 
little,  while  soot  and  cinders  are  but  adjuuol 
to  other  modes  of  treatment.     Among  plaitts^l 
Pyrethnim,  tobacco,  ijuassia,  and  other  similar 
products,  are  still  urged  by  aiiplicants  for  tliel 
prize,  notwithstanding  tliat  the  uselessness  of 
such  products  iuis  been  shown  by  past  esj^eri* 
ence.     In    fact,  the  pro|K)sed  remedies  rangaj 
from  dynaniile  and  electricity  to  prayers  an  * 
processions. 

The  second  suh-nointnittce  reported  tbrotigti 
its  chairman,  M.  C'orim,  on  the  spread  of  Ihe^ 
insect  through  France,  the  rcixtit  being  accom- 
panied by  a  map  which  shows  that  nearly  on«^l 
half  of   France   is   infested  with   Phylloxera.  [ 
The  map  indicates  particularly  (1)  tiie  •■  nixiu- I 
dissemenls  '    in  which    the  presence  of   Phyl-J 
loxera  has  not   yet   been  observed,  and   into] 
which  it   is  forbidden  to  introduce  any  vineal 
from    phylloxcrated  districts   or  from   forcignl 
countries;     (2)  distiicts  in  wiiich  the    insect 
occurs  (jiiite  generally,  hut  into  which  the  intr 
duction  of  foreign  vines,  or  vines  from  otbei 
phylloxcrated  districts,  is  not  aulhorizetl ;  ar 
(3)    badly  infested   districts,  into  which    th4 
introduction  of  foreign  and  French  vines  fror 
phylloxerated    distiicts  is  authoiizetl.     TUpb 
last  constitnte  nearly  one-third  of  the  area 
France. 

It  will  be  well  for  those,  who,  allured  »>y  tb« 
liiieial  offer  of  the  French  government.  ■ 
to  proiKise  a  Phylloxera  remedy,  to  ri  t 
that  one  of  tlie  absolute  conditions  for  tb( 
awartliug  of  the  jirize  is  that  the  n.-medy  shal 
bo  based  on  [Kjsitivc  and  autheulic  c.'cperivneej 
A  great  nnm   visionary  nml  fhci-iriti.:il  i>ro|X 
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Bitions  have  been  aciit  to  u«i  of  Inte  jours  with 
rt»(|uesl  that  we  assist  the  proposci'S  in  pre- 
Bcnliiig  their  cl«iiiis  to  the  French  government. 
In  almost  every  inalnnee  the  proposers  have 
shown  an  ahsohitc  Inek  of  experience,  hoth  as 
to  the  insect  nnd  us  to  t)ie  methods  they 
PTcoommend. 

The  question  of  the  winter  egg.  so  called, 
ias  .igain  oecii|)ied  much  of  the  attention  of 
lie  eoiumisirfiou,  which  places  great  confidence 
In  the  researches  in  regard  to  it  of  one  of  its 
Jcntinenl  memhers.  Balhiaui.  who  has  been  in- 
|«triicte<i  to  continue  his  investigations.  In 
ireferenco  to  this  egg,  and  the  importance  of 
Idestroying  it.  there  has,  of  late,  l)een  mneh 
rdiscnssion  in  France ;  and  we  may  repent  our 
Itinswcr  to  the  following  question,  recently  put 
Ito  us  bj-  one  of  the  first  French  investigators 
[into  the  life-hi«tory  of  I'hylloxern :  — 

'*  L'oeiif  sol-di»ant  d'hiver  de  M.  Balbiani 
eat-U  indi82>ensnble  u  la  reproduction  du  Phyl- 
loxera, on  bien  la  reproduction  agctme  vous 
jiarail-elle  possible  durant  plusiturs  anniea  ou 
^Trii'nie  iiidi'/inimentf" 

Our  reply  was,  that  the  impregnated  egg  (we 
prefer  this  term  to  '  winter  egg  ')  is  indi'Spen- 
sable  to  the  continued  reproduction  of  I'liyl- 
losern.  and  that  normally  it  is  producetl 
annually  in  the  cycle  of  the  insect's  life  ;  but 
that  agamic  multiplication  n)ay,  under  favoring 
conditions,  extend  to  the  third  or  fourth  year, 
and,  for  ought  we  know,  longer. 

In  reading  over  Targioni-Tozzetti'a  criticism 
[of  Balbiani,  and  the  lattt^r'^  reply,  in  late  num- 
bers of  the  Comptrii  rendus  de  I'acadhnie.  we 
ftrlt.  that,  so  far  as  our  own  observation'<  and 
experiments  have  gone,  both  were  in  n  degree 
right,  nnd  both  wrong.  There  is  no  question 
bnl  that  Balbiani  is  essentially  right  in  his  con- 
clusion as  to  the  necessity  for  the  impregnated 
egg  at  some  i)erioil  during  the  annual  develop- 
ment, under  the  conditions  of  oin-  changing 
seasons.  All  the  facts  ascertninefl.  jis  well  .is 
nil  analogy  from  what  is  known  of  the  life- 
history  of  other  siwcies  of  the  family,  jwint 
to  the  nectiraey  ol^  that  conclusion.  Yet  ex- 
])eriments  enough  are  on  record  to  show,  that, 
where  the  conditions  of  early  spring  and  sum- 
mer are  arlifieially  maintained,  agsimie  rej)ro- 
diiction  In  aphides  may  be  greatly  extended, 
and  even  go  on  to  the  third  or  fourth  year. 

Of  course.  Uiis  possibility  of  such  continued 
■agamic  tnulti|)lication  does  not  change  the 
])ractic4d  fact  of  what  doi?s  take  place  in  an  or- 
dinary year  nnder  ordinary  scisonal  changes. 
[Balbiani,  therefore,  is  theoretically  quitr  right 
Jin  insisting  on  tiie  importanc-cof  the  destruc- 
Itionof  his  winter  egg.    Just  here,  however,  is 


where  we  shall  have  to  difl'er  from  liiin  as  to 
the  pra(!tic.il  value  of  attempts  to  do  so,  and 
for  the  following  reasons  :  — 

It  is  a  nniversiiUy  conceded  fact,  that  the 
species  hibernates  chiefly  in  the  dormant  larval 
state  underground.  Now,  even  supposing  that 
every  so-called  winter  egg  could  be  destroyed, 
wo  know  [wsitively  that  the  vines  wonid  still 
be  infested,  and  that  new  im|)regnated  eggs 
would  again  occur  the  ensuing  fall  or  winter. 
TlnMcfore,  even  on  Balbiani's  belief,  these  egg9 
would  have  to  be  nnniiiilate<i  for  at  least  two 
consecutive  years  to  do  any  go(xl.  But.  unfor- 
tunately, all  methods  of  annihilation  heretofore 
proposed  have  proved  impracticable,  and,  in 
fact,  impossible.'  Decortication  must  always 
be  but  partially  successHil.  as  the  eggs  are  not 
confined  to  the  loose  hark  or  to  the  older  |)or- 
tions  of  the  vines.  Moreover,  our  rosenrchea 
in  this  country  (and  it  seems  to  us  that  ex- 
IKjrience  in  Europe  corroborates  them)  show 
conclusively  that  this  impregnated  egg  is  not 
necessarily  a  winter  egg,  for  it  is  extremely 
rare,  and  difficult  to  discover,  dnring  winter, 
or  at  any  time  :  hence,  and  for  the  reason  that 
larval  hibeniation  prevails,  we  are  justified  in 
one  or  the  other  of  the  following  conclusions  :  — 

1 '.  That  the  sexual  females  do  not  necessa- 
rily confine  the  impregnated  egg  to  the  stems 
and  branches,  hut  lay  them  also  at  the  base  of 
the  vino,  or  even  twnealh  the  ground  ;  2°.  That 
hypogean,  apterous  females  also  produce  the 
sexed  individuals  underground  ;  .3".  That  the 
impregnated  egg  hatches  the  same  season  that 
it  is  laid. 

Now ,  there  are  certain  facts  of  experience  that 
^vould  give  some  warrant  to  all  three  of  these 
conclusions,  the  first  and  second  being  fulh' 
justified  by  facts  recorded  by  Balbiani  and  our- 
selves. The  third  statement  we  have  jiroved 
true  with  Phylloxera  Rileyi  ;  and  M.  V.  Oruels 
has  also  proved  it  for  P.  vastatrix  in  Spain  (see 
Amer.nat.,  18.s],  p.  -183). 

Thus  we  have  little  faith  in  the  results  of 
decortication  ;  and  we  have  already  expressed 
much  the  same  views  in  the  American  nat- 
uralist, in  our  eighth  Missouri  report,  and  in 
our  report  to  the  Department  of  agriculture  for 
1H7H.  p.  83. 

With  regard  to  the  use  of  American  vines  as 
stocks  on  which  to  graft  the  more  susceptible 
French  vinos,  the  commission  admits  the  suc- 
cess of  the  former  in  rich  or  deep  soils,  but 
concludes  that  they  leave  something  yet  to  be 
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desired  on  light  or  sii|>crflciftl  soils.  It  seems 
to  us  th.it  this  .iinoiinls  to  little  more  than 
saying  that  a  vigorous  vine  c.innot  bo  grown 
on  a  poor  soil ;  the  fact  being  that  the  Amer- 
ican vines  for  this  particular  purpose  have 
luiulc  their  way  agaiui^t  much  op|iositiou,  and 
remain  to-day  the  best  solution,  all  things  con- 
sidered, of  the  Phylloxera  question. 

The  commission  linally  concluded  that  the 
prize  of  300,000  francs  be  still  resened,  but 
maintained.  It  seems  to  us  that  some  dispo- 
sition should  be  made  of  this  prize,  as  the 
commission  must  not  expect  to  get  any  more 
satisfactory  means  of  dealing  with  the  (wst 
llian  those  already  proposed,  that  arc  basetl 
on  experience  and  sound  scientific  principles. 
By  this  we  mean  that  the  treatment  of  any 
such  underground  pest  that  has  so  varied  a 
life-history  must  necessarily-  involve  a  given 
amount  of  time,  money,  and  labor,  regardless 
of  the  particular  substance  or  means  employed  : 
and  10  look  for  a  '  remedy '  that  shall  involve 
neither  is  to  look  for  the  impossible. — the 
miraculous.  Those  who  were  the  (irst  to  sug- 
gest and  prove  the  value  of  resistant  American 
vines,  those  who  established  the  value  of  sub- 
mersion and  bisulphide  of  carbon,  and  those 
who  have  helped  toward  a  sound  knowledge 
of  the  insect's  life- history, — all  deserve  rec- 
ognition. 

The  methofls  recommended  by  the  commis- 
sion for  the  year  1883,  aside  from  the  use  of 
the  American  vines,  are  the  old  ones  of  sub- 
mersion, bisulphide  of  carbon,  and  sulphocar- 
bonate  of  potassium.  C.  V.  Riley. 


CALIFORNIA   AGRICULTURE. 

UnioeTtity  of  California.  ColUge  of  agriculture. 
Report  of  the  professor  in  chnnje  to  the  president, 
being  a  part  of  the  report  of  the  regents  of'  the  uni- 
versUij.  laSS.  Sacramento,  State,  1883.  179  p. 
8°. 

Tbis  report  includes  the  general  report  of 
the  professor  in  charge.  E.  VV.  Hilgard,  to  the 
president,  ami  four  appendices,  or  special  re- 
ports:  viz.,  report  ami  discussion  of  work  in 
the  agricultural  laboratory,  by  E.  W.  Hilgard  ; 
report  on  instruction  given,  and  culture  experi- 
ments, by  Charles  H.  Dwincllo ;  vc\wtX  of  W. 
G.  Kloe,  gardener  in  chars!;eof  the  experimen- 
tal grounds,  on  fruit  ami  miscellaneous  cultures  : 
report  of  work  done  in  the  vitit.'ultural  labora- 
torv,  with  record  and  discussion  of  results,  bv 
F.  W.  Morse. 

In  his  general  report,  Pi-ofessor  Hilgard  re- 
iterates the  opinion  wliicli  he  has  advanced  in 
another  publication  {^Allanlic   moiithli/,  April 


and  .May,  18rt-2K  that,  in  view  of  the  presoi 
wide-spread  inditfcrence  to  agricultural  <5<lue< 
tion,  "  the  work  of  an  espcrimont-^taliod 
...  is  the  key  to  tlie  situation,  so  far  a«  tba 
utility  and  public  appreciation  of  the  College  i 
agriculture  is  concvnied. ' '  In  accordance  w il 
this  view,  work  appropriate  to  an  experiment 
station  has  been  carried  on.  in  addition  to  thf 
work  of  instruction,  to  as  great  an  extent 
the  time  and  means  at  command  permitle>l  | 
and  the  four  appendices  to  the  general  repor 
contain  the  results  of  the  investigations  whic 
have  been  made. 

The  work  of  the  agricultural  labor;r  =il 

consiste<l  chiefly  of  an  examination  of  f  dj 

important  and  widel}'  distributed  soils  of 
state.  These  are  classified  geographically  ;  aiii 
chemical  and  mechanical  analyses  of  sev( 
representative  samples  of  each  class  have  beefl 
made,  (Vom  the  results  of  which  very  iraportanjl 
conclusions  are  drawn  as  to  the  presijnt  jino 
prospective  v.alue  and  the  proper  treatment 
these  soils.  Professor  Hilganl  is  far  frona  ) 
ing  into  the  old  erroneous  belief  that  ehei 
analysis  can  be  depended  upon  to  show 
immediate  deficiencies  of  a  soil ;  but  he  hold 
that  it  may  furnish  imjx)rtant  infortnatioii  as 
the  amount  and  kind  of  reserve  matters  whic 
it  contains,  and  afford  a  guide  to  a  rationii 
method  of  cultivation;  and  in  his  hands 
certainly  seems  to  justify  the  claims  miuie  fo( 
it. 

One  of  the  most  interesting  portions  of 
horticultural  report  in  appendix  III,  is  thai 
devoted  to  the  vineyard,  where  are  given  tbt 
resultsof  es|ieriment8  on  grafting  the  F  u 

^cixpe  (\'itis  vinifera)  upon  a  native  C:'  .  .ij 

species  (Vitis  californica).     The  conclusi^ 

readied,  that  '•  it  must  l)e  considered  deflt 

proved  that  the  Vitis  californica  is  wtfU  adnptv^ 
as  a  grafting  stock  for  a  large  mnnber  of  tlu 
varieties  of  Vitis  vinifera."  The  importanc 
of  this  fact,  of  course,  lies  in  the  greater  pow« 
of  resistance  to  Phylloxera  possessed  by 
American  species.  Experiments  upon  the  Ia| 
tcr  point  are  now  in  progress  with  grafte 
specimens. 

The  account  of  the  viticultural  work  iuclud« 
some  observations  on  the  oceunvnce  iitui  de 
velopmcnt  of  Phylloxera,  but  is  chiefly  occ 
pied  with  the  resultH  of  the  experiment 
wine-making,  which,  though  still  iiu'oini 
and  though  necessarily  executed  on  n  Bni« 
scale,  furnish  niuch  valuable  information  as 
the  character  of  the  wine  to  be  obtained  ft 
different  varieties  of  grai^es,  and  from  grai 
grown  in  cliflcrent  regions  of  the  state, 
can  hiirdly  fail,  if  ctmtinued,  to  exert  a 
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Dcficiftl  inllut'iici'  (jii  llif  ailviiuce  of  tliis  iii- 
diistry  in  Califoruiu.  auil  may  fulfil  the  hopes  of 
thi'ir  iiulhors  liy  Iciding  to  the  estaJilishment 
of  ilefiuilo  niul  reliable  liranils  of  CiiiiCcirnia 
wines. 

The  whole  report,  while  dealing  largely  with 


questions  ol' loctil  intercut,  .ilfonls  nt  the  same 
lime  an  !i<lniirnl)]c  illustriition  of  tiie  advantage 
accruing  to  agrienlturu  from  the  application 
of  high  scientilic  attainiucuts  to  the  investiga- 
tion of  its  problems. 


WEEKLY  SUMMARY   OF  THE  PROaRESS   OF  SCIENCE. 


ASTRONOMY. 

Semi-diameter  of  the  mooD.  —  Professor  H.  M. 
Paul,  formerly  assistant  at  the  U.  S.  naval  observa- 
tory, gives  the  results  of  two  occnitatious  uf  ihi; 
PleinJi'*  gmiip  by  the  moon,  observed  by  lilniself  to 
determine  the  0'  "        r'm!-<linmeter  ni  tlii\  nimiH, 

and   tiUo   the   in  to   rl»e    riglu   xscension, 

decliniitioii,  an>l  ^ uf  the  moon,  these   being 

neeessarily  Involved  with  the  seuii-ilinnieter.  The 
occultaliuns  occurred  on  .luly  l\  1877,  and  Sjept.  l!, 
187t>,  and  were  observed  with  the  U.tS-inch  ci|Uiitorinl 
nt  tlie  W.ishinclon  obscrv.itory.  Tlie  relative  posi- 
tions adopted  for  llie  st.irs  were  those  of  Wolf  with 
proper  nn'tions  from  comparison  willi  Bessel.  ami  the 
general  proper  motion  of  tlie  group  as  given  by  New- 
comb.  The  observations  of  1877  were  poorly  placed 
for  tt  determination  of  the  correction  to  the  semi-dl- 
ameler,  but  tliose  of  1S70  give  a  much  more  reliable 
result.  From  the  laller  (fourteen  in  all),  the  result- 
it  correction  to  Ila'i'icn's  mean  semi-diameter  (!■'>' 
I '.  47)  is  —  I".  *'  ±  o  ■.  12;  and  the  resulting  value 
,  therefore,  attini-tliitmrlcr  =  l.i'  1".  7.S  ±  0".  it.  He 
gives  also  the  results  of  Airy's  lietennlnation  from 
two  hundred  and  ninty-six  scattered  observations, 
from  1630  to  1800.  From  the  immersions  and  emer- 
sions at  the  dark  limb,  tlie  resulting  v.ilues  are  larger 
by  O'.O  and  0".5  than  those  given  by  Paul,  .ind.  from 
immersions  and  emersions  ai  the  bright  limb,  Airy's 
results  are  larger  by  2 '.:!  and  4".-l;  while  the  prob- 
able error  of  a  single  observation  and  of  the  final 
iviult  Is  in  all  coses  greatly  in  excess  of  those  ob- 
tained by  Paul.  Mr.  Paul  concludes  that  the  best 
w.ky  to  observe  the  actual  occulta) ion  nt  tlie  bright 
limb  is  to  use  as  high  a  inognitying  [lowcr  as  possible, 
so  a.s  to  obtain  a  derided  ditferencc  of  color  oetween 
the  star  and  the  inonu's  limb.  Neither  set  of  occnl- 
tatlons  observed  by  Paul  gives  any  evidence  of  devia- 
tion of  the  moon's  Uinb  from  a  perfect  circle.  —  ( Itep. 
Watli.  oba.,  1S79,  aiipi'mlU  ii.)     .M.  il>y.  [1103 

ENOINEBBINO. 

Bv^elled  rlfle-barrelB.  —  A  board  of  officers,  with 
Capt.  Cireer  tis  president,  has  tested  a  lot  of  rifles  at 
the  Springfield  armory  to  determine  the  cause  of  the 
bulging  of  the  barrel,  which  ncc;v«ionally  occurs  in 
pra.iiiv.     They  find  i I    '  inuz- 

?,U'  h.n  l)ern  slopped  .   (he 

Mi!i//^le  in  wet  sanil,  ui  ...  i  lias 

I.I  ■file  foul  from  filing.      I  ^l-  of 

ilii' li.iM.  so  thut  the  pressiii'  [>oint 

of  swelling.  It  is  curious  liuii  saiuI  pi.nluced  this 
result  where  wooden  plugs,  driven  in  tightly  and 
swelled  by  steam,  failed  to  do  so.  —  {Oril.  nofrs, 
U.S.A..  no.  •£',»,  Feb.  1. 1     c.  K.  M.  [1104 

Strength   of   explosive-       ''  ', '  '    ■  '  n*  cx- 

toiKlcd  bis  investigations  {•■  .-cot- 

ton, and  raekarotk.    The  Ii:  _      ,  uUof 

gun-cotton  and  47.5  parts  of  liarium  nitrate.  The 
tecond  Is  gun-cotton  pulverized,  and  containing  iH 


per  cent  of  moisture.  The  dry  gun-cotton  analyzed 
S'.t.it  per  cent  Insoluble  IrlnltioceTlulose  and  10.4  per 
cent  soluble  gun-cotton.  This  is  7  per  cent  above 
the  standard  required  by  the  Uritish  government. 
Tlie  rackarnck  is  composed  uf  potassium  chlorate  and 

nitrobcnzol.     The  subsi'- -  "•■  kept  separate  until 

needed  for  use,  when  i  n  is  dipped  in  the 

lii|uiil  until  it  hasalisorl.  >  of  It.    Gen.  Abbot 

found  the  relative  eflic;ifncy  in  a  liorizontal  plane  for 
tonlte.  as  compared  with  dynamite  No.  1.  to  be  0.81  for 
the  dry  .  ■d  state,  and  O.S."i  for  the  damp  iin- 

compri-  .  or  0..'<;l  as  the  average  value.     It 

thus  8t;ii...  -  J.  ,  :..low  giin-eotton  I0.S7).  Itackarock 
gives  O.so.  The  California  gun-cotton  was  found 
e<|ual  to  the  best  English.  In  a  note,  he  calls  atten- 
tion to  the  spontaneous  decomposition  of  explosive 
gelatine  into  cellulose  and  free  nitro-glyeerine,  with 
the  evolution  of  nitrous  fumes,  while  in  store  during 
the  winter  and  spring.  —  (Prof,  paper*  ci<rp.s  cng.. 
U.S.A.,  no.  '2:\.  add.  i.)     c.  F..  M.  [1105 

Composition  of  steel. —  Professor  Abel  has  con- 
tinued his  researches  on  steel:  and  his  experiiuenlo 
with  cold-rolled  steel  of  a  particular  compniition  con- 
firm the  view  that  the  carbon  exists  in  it  in  the  form 
of  a  carbide  which  has  the  formula  FejC,  or  some 
multiple  of  that  formula.  Whether  this  carbide  va- 
ries in  composition  in  di£ferent  descriptions  of  steel 
which  are  in  the  same  condition  of  preparation  re- 
m.-iins  tol)edenionslnite<l ;  but  the  preliminary  experi- 
ments with  small  specimens  of  cold-rolled,  annealed, 
or  hardened  steel,  appeared  to  warrant  the  belief  that 
the  condition  of  the  carbide  In  the  metal  Is  affected 
to  such  an  extent,  by  the  process  of  burdening,  as 
more  or  less  compl'tcly  lo  counteract  Its  power  to 
resist  the  decomposing  effect  of  such  an  oxidizing 
agent  as  chromic-acid  solution.  —  (froc.  intl.  much. 
eiV/.,  .Ian.,  1683.)    c-.  k.  m.  [U.06 

CHEMISTRY. 

lAmttytical.) 

Preparation  of  hydric  sulphide  from  coal-gaa 

—  When  coal-gas  is  passed  through  boiling  sulphur, 
I.  I'ayliir  finds  that  nearly  all  the  hydrogen  (forty  to 
fifty  per  cent)  is  converted  into  hydric  sulphjde.  He 
states  that  this  is  a  convenient  method  for  the  prepa- 
nition  of  hydric  sulphide  for  laboratory  use.  —  (C/iem. 
nexoi,  xlvli.  145.)     c.  K.  M.  [1107 

Hydric  peroxide  as  a  reagent  in  chemical 
analysis. —  A.  Cl;isseii  and  (i.  Uauer  finil  that  the 
great  o.Kldiiiiig  power  of  hydric  peroxide  may  be 
made  available  in  many  r|aantitative  determinations 
which  depend  upon  oxidation.  Roth  &  Co.  of  Berlin 
m.iniifactnre  a  three  or  four  per  cent  solution,  acidi- 
fied with  hydrochloric  or  sulphuric  acid,  aa  may  be 
<|esired.  In  an  ammunl.ical  solution,  hydric  peroxide 
oxidizes  hydric  sulphide  completely.  This  reaction 
affonis  a  convenient  and  extremely  Mcurale  means 
for  the  determination  of  hydrochloric,  liydrobromic, 
or  hydriodic  acid,  in  presence  of   hydric  sulphide. 
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this   tiilje,  ib«rrobjr  oxiilizing  the  hydnc  siilpliiile  to 

»ul(iliurii"  noil!,  wliir-h  wa«  ilmnii  out  .it  lh'»  bottom 

of  11  '              method 

juv^-i  t>f  the 

Slllj  ill.    •  .tiiiiiiiiiii,    lion,    iiiul    of 

bar.  ilplilte. — (  Herirhte  dfutsrh. 

eli : -'i.)     I.:.  F.  M.  [1108 

Derivatives  of  chinoUne.  —  T'-"  -I'liv  of  the 
derivalires  of  chinolitie  atnl  their  >•■  is  con- 

tinued by  several  cheiui'^ts.     \V.   i.     ■  ;  repared 

p-nitrochiDoHne  (I  :  il)  from  p-niiraniliuo,  piiitra- 
CDlaiiilide,  and  Klycerine.  and  p-dimelhylamido- 
chlnoline  from  .1  '  '  lido-p-phen  '  "i  Iiie 
aiui   niirobeniol.  ■>llne  wa.»  ra 

l>-iilr,-ii:il^i..       II,. I  .,,.   j;aTe  Iii-phL;.,.: :;ie, 

id*:  -t  obuitted  by  Skrnup  (Sci- 

ESi  ■  'i)e  time  there  was  formed  an 

oxyphiiiaiiihruliue  »lj.j*e  constitution  may  be  rcpre- 
fenied  by  the  following  re«<:tions  :  — 
Hc  -  cn 

nc  —  c         c  =  X 

#        N         •        I 
HC  0  —  C  COB 

\         ^        %        ^ 
C  =  CH         C  —  CB 
U  B 

O.  Fischer  prepared  oxyhydroethyl-  and  methyl- 
chinoline  by  the  action  of  the  corresponding  alkyl 
lodidea   on   o-oxyh-.  '  ine.      In    studying   Uie 

therapeutic  propen  vychinoline  derivatives. 

It  wos  found  t1  ■••  ,,i-,iuu'  possessed  poisonous 

properties,  an  lilorides  of  the  coiresiwud- 

ingbydro-coni;  ried  an  action  similar  to  timt 

of  cUlnine.  |J-o\ychiuoliiie  and  certain  of  its  deriva- 
tive* were  examine*!  by  f".  Kieinerschmied.  L.  Hoff- 
man and  W.  Konigs  prepared  tetrahydrochinoliiie 
by  reduction  of  cliinoline  with  tin  and  hydro- 
chloric acid.  By  the  action  of  nitrou«  acid  this  sub- 
stance gave  a  nitroso-aniiiie  (C'.,Hi„K— NO)  which 
formed  nitronitrosotetrahydruchinoliue 
NO, 


(--<:-■..„) 


when  treate<l  with  nitric  acid  The  corresponding 
hydrazine  wai  obtained  by  reduction.  Indol  was  one 
of  the  products  of  the  dry  distillation  uf  tetrahydro- 
chinoliiie. —  {BericlUe  deuUcli.  chnn.  'jfnelUrh..  xvi. 
609,  721,  727.)    c.  r.  m.  [1109 

AORICULTUBB. 

Digestibility  of  moistened  and  cooked  fodder. 

—  In  conliriu.ilion  of  earlier  researcheji  on  this  i)oint, 
G.  Kiihu  has  compared  the  dlppstibilily  of  three  "am- 
ple»  of  bay  and  three  />:iiiiple.>i  uf  wheat-bran,  when  fed 
dry,  to  that  of  the  »auie  fodilers  variou.tly  treated. 
MoisteuiiiK  the  hay  or  bran  immediately  before  feed- 
ing with  a  i|uanlily  of  cold  water  insufficient  to 
satisfy  the  thint  of  the  animals  |sloer<|  had  no  rec- 
ognizable eiTect  on  the  digestibility.  Moistening  the 
braji  with  cold  water  tw>'nly-four  hours  before  feed- 
ing had  no  effect  on  its  digestibility.  pri>vlded  the 
quantity  of  water  was  so  limiteil  that  the  amount 
drunk  by  the  animals  did  not  fall  below  about  fifty 
per  cent  of  thatdnink  when  the  ration  was  given  dry. 
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In   this  particular  with   many   ,i^ri<'iiiiunil 

ments.  —  {Landie.  ver».-»trU.,   x.\ix.   1.)      i«. 


Bottled  milk.— Milk  preserved  by  ScberiT* 
cess  (heating  in  closed  bottles  to  KJOO-I^O"  f.  for 
or  two  hours)  differs  from   fresh  milk   io   certate 
respects.     It  is  not  coagulated  by  rpnn>>!.  and  wins 
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aciilitied,  or  allowed  to  become 
granular  coaguluni.      These   il 
attributed  to  chemical  ch      " 
of  the  milk,  pnxluced  by 
and  Morgen  fall    to   finii    . 
peptones  or  other  products  of 
proteids.  or  any  evidence  of    i 
It  ap|>ears  to  be  a  tride  less  re  i 
<in  than  fresh  milk.     The  g<>< 
its  use  for  "ick  children  are  as' 
coagulum  which   it  yields   in 
freedom  from  all  germ*.  —  (Lo/i 
321.)    n.  p.  X. 
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Soil-temperatniea.  —  In  <-i>ntin,i!««i.m  ..r 
researches,  E.  and  H.  Ber 
perature  of  two  soils  at  u 

during  tlie  year  ISS-J.    One  soil  was  tt^keU.  «4m1  ^ 
other  covered  with  turi. 

At   a  depth   of  O.a*)  m.,  Ihr   ■     '    ■ 
warmer  at  6  A.u.     At  3  P.u.  ; 
wn  the  wanner  during  the 
during  the  cold  months  (he   r' 
in  other  words,  the  range  of   ' 
under  the  turf.     At  grean  > 
less  marked,  and  on  the 

l.i.l°-0.7°  warmer   than    tin-    ii.iKr.i    one. — ^%jf 
reniiwf,  xcvl.  1107.)    n.  P.  A. 

Redaction  of  nitrates.  —  T' 
Uates  by  means  of  an  orgnniz-  u 

l)een  ol>.*crM,>(l  by  Sprinir>'r  '  ■-  ^j 

also  been  the  subject  of  .  j 

Dupetit,  Deberain  and  Mi  ' 

The  action  of  the  ferment  i» 
and  by  disinfectants,  and  heat 
Large  i|uanlitles  of  free  nitn:>g<'ii    .tw    pr'->Um:>sl  &. 
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the  fernientucion,  and  «m«Jler  qiiaulitie!)  n{  amiiionut, 
nitrous  uxUlc,  nitric  o.tlili?,  nitriteii.  nnd  probably 
amiilellke  boillro,  wern  ''>l>tainf(].     The   action    han 

' n   j'liowii  to       '         'In   soils  rich   in  orgHiili.' 

n, Millar,    when   f  ini   the  air;  and  a  small 

4U.\rility  (if  m;tl\i  ....  ;.,..>  infect  a  largo  araounl  of 
Bll  which  has  been  sterilized  by  heat.  —  [Bied.  centr.- 
•»»,  I.KS3,  .s2.)     u.  p.  A.  [11X3 

[Butt  and  tip  kernels  of  com.  —  In  a  number 
sprouting  trinl.s  at  the  Ohio  agricultural  experi- 
ient-statlou,  corn  tak(>n  from  the  butts  of  the  earn 
i:o<liice<l  larger  and  strontrtT  radicles  than  that  from 
•  Iiile  that  from  the  middle  of  the  ear  wa» 
c  in  I  his  respect.  The  proportion  of 
It"  --:  sprouted  was:  tip  kernel?,  70.3  '/« :  mld- 

Ue  kernels,  .'iS.i  '/r.  ;  butt  kernels,  Trt.l  ^.  —  {Countrv 
ieman.  May  10. )     b.  p.  a.  (1114 

OEOLOOT, 

e  Balkan  peninsula. —  fn  the  tenth  number 
of  Petennaiin'it  luittlii  ituniirn  for  188"-'.  Toula  pub- 
lic' '  logtoal  mnji  of  thli  region,  wnich  elves  us 
1  of  the  t'C'olocv  of  tliat  much-di^p^ted 
r  -Hi  anythingyci  published.  By  a  nustake, 
the  rcKion  between  Aiwadschik  ami  KopnikoV.  in 
Hul^ria.  w3-<  colored  a*  Juraa*io  instead  of  eocene. 
With  this  cxcciition,  this  map,  in  *i\leen  colors.  Is 
fiillv  up  to  Petermann's  usual  standard.  Toula  now 
[■tiMijIics  ;i  m,ip  on  the  scale  of  I:  2,.' (X).00< i,  on 
wlii.li.  i.-  ill.  uis  of  twenty-live  different  lines,  he 
slinws  III.'  n'uies  travelled  over  by  different  geologi- 
cal exploreni  In  this  region  from  the  days  of  flenler, 
Boui!,  and  Vlquesnel  ( l.S.".5-37l,  down  to  the  present 
'  ne,  anil   In  the  accompanying  ten  pages  of  text 

vei  a  brief  account  of  the  country  visited,  and  a 
istorlcal  sketch  of  the  work  done  by  each  author. 
—  [Mitth.  ytwjr.  yeaelUch.  Wien,  1883,  25.)      J.  B.  M. 

[Ills 

Origin  of  the  carboniferoua  limestone  of 
Belgium.  —  Dupoiit  divides  the  carboniferous  lime- 
stone of  Belgium  into  massive  and  stratified  lime- 
stones, the  latter  essentially  detrital  rocks  with  a 
sedimentary  appearance.  The  massive  limestones 
are  due  to  the  growth  of  corals,  anil  are  adapted  to 
the  special  di.sposilions  of  coral  formations  in  fringing 
reefs  or  islet.*,  according  to  their  distance  from  the 
shore.  Tlie  detrital  limestones  are  .'iibillvided  into 
two  marked  categories:  the  crinoidal  limestone;  and 
the  limestone  made  up  of  coralline  detritus,  with  or 
without  interstratitied  beds  of  criiioidiil  limestone. 

These   three   divi.nions  corrojipond  with  the  three 

faun.is  that  de  Kopinck  has  distinguished,  —  the  fauiui 

of  Toiirnai,  belonging  to  the  crinoidal  limestone;  the 

f;\iiiia  of  Waulsort,  to  the  coral-reef  limestones  ;  and 

I'ina  of  Visil,  to  the  detrital  limestones.     The 

:iaphio»l  study  of   the   Belgian   carboniferous 

'        tne.s   much  simplified  ;  aiul  the 

!  V  the  mixlvire  of  rooks  of  the 

,^  j-itlon.  hut  of  ilifferent  modes 

oi  lonnation,  can  be  solveil  by  studying  the  mode  of 

formation,  and  the  application  of  the  stratigraphleal 

laws  of  coral  phenomena  established  by  the  study  of 

the  Devonian  limesiones.  —  {lJull.ncad.roy.   licUi., 

(ai,  V.  no.  2.)    J.  n.  m.  (1116 

PHYSICAL  GEOGRAPHY. 

Causes  of  the  fertility  of  land  In  the  Canadian 
north-west  territories,  — Robert  Bell  showed,  that, 
with  local  exceptions,  a  vast  fertile  tract  stretches 
fnjm  the  Bed  Kiver  valley  to  the  Hard  River,  a  dis- 
tance of  some  fourteen  hundred  miles,  ehuraclerized 
by  a  dark  loamy  soil  of  varying  depth  anil  nearly 


homogeneous  consistency.  The  primary  c-iuse  of 
the  fertility  of  this  region  may  be  found  in  the  char- 
acter of  the  subsoil,  which  consists  largely  of  creta- 
ceous marls  and  the  comminuted  material  of  the 
glacial  drift.  The  speaker  ascribed  to  moles  .and 
other  burrowing  animals  the  chief  agency  in  the 
process  by  which  the  black  loamy  soil  w.is  formed 
out  of  this  subsoil.  Darwin  had  proveil  that  in  Eng- 
land and  some  other  countries  earth-worms  played 
the  chief  pan  in  the  formation  of  mould.  These 
worms  .ippear  to  be  absent  in  the  north-west,  as  well 
as  in  most  cold  and  sparsely  settled  countries,  jier- 
hups  due  to  the  depth  to  which  frost  penetrates. 
But  in  the  north-west  he  believed  the  ground  sqiilr- 
rcls  and  moles  more  than  made  up  for  the  absence 
of  worms.  In  the  fertile  area  referred  to,  the  old  and 
new  mole-hills  cover  the  entire  surface,  rendering  it 
'  hiimmocky,'  as  Is  i-asily  observed  after  a  prairie  fire. 
These  animals  are  very  active  in  autumn,  digging 
many  more  burrows  than  would  appear  to  Ik-  of  any 
use  to  them.  Each  hummock  thus  thrown  up  covers 
alK>ut  a  si|Hare  foot,  and  buries  all  the  gr,is8,  etc.,  on 
this  space.  In  this  manner  large  quantities  of  vege- 
table matter  were  ultimately  incorporated  with  the 
soil,  which  was  also  refined  by  the  fact  that  the 
stones  and  coarse  gnivel  are  left  undisturbed  below 
the  surface,  so  that  In  time  they  are  more  deeply 
burled  by  the  layer  of  mould  produced.  By  an  In- 
teresting coincidence  at  the  season  when  thes  j  bur- 
rowing animals  are  most  active,  the  prairie  vegetation 
is  mature,  and  contains  tlie  greatest  amount  of  sub- 
stance. The  coldness  of  the  soil  during  a  great  part 
of  the  year  tends  to  preserve  the  organic  matter  in  it. 
While  the  circumstances  given  were  the  direct  cause 
of  the  fertility,  the  ultimate  reason  was  [lerhaps  to  be 
looked  for  in  the  climate,  which  fosters  the  growth  of 
such  vegetation  as  forms  both  the  fertilizing  material 
and  the  t<jod  of  the  little  workers,  who  mingle  it  with 
the  mineral  portiim  of  tlie  soil.  The  action  of  frost 
In  comminuting  the  soil  does  not  account,  by  itself, 
for  the  introduction  of  the  organic  matter  upon 
which  its  fertility  dei)ends,  .-uid  which  is  due  to  the 
co-operation  of  the  circumstances  and  agencies  de- 
scribed.—  {Royal   »oc.    Canada;  meetiny  May  2:i. ) 

11117 

The  French  'Landes.'  —  E.  Blanc  describes  the 
great  improvement  effocied  in  the  formerly  desert 
region  of  soutb-wcatern  France  by  planting  its  sandy 
surface  with  the  maritime  ))ine  (Pitius  pinaster). 
The  region  is  divided  according  to  lt«  surface-fea- 
tures into  five  districts,  locally  named  the  Orande- 
Lande,  the  Dunes,  the  Marensin.  the  Starcmme.  and 
the  Cholosse.  The  flrst  includes  half  the  entire 
area,  and,  before  the  tree-planting,  was  an  open  plain 
of  loose  sandy  soil  about  two  feet  deep,  lying  on  an 
impermeable  layer  (alios)  of  sandstone  cementeil  by 
organic  and  ferruginous  material.  During  winter  It 
was  a  great  marsh  :  in  summer,  a  dry.  sandy  desert, 
barely  supporting  its  flocks  of  sheep.  The  absence 
of  stone  for  building  and  niad-making  was  another 
cause  of  its  poverty.  Since  18."i7,  nearly  the  whole 
surface  has  been  covered  with  a  continuou.s  pine  for- 
est, from  whii.'h  the  resin  is  a  valuable  proiluct.  The 
stills  of  the  ohl  shepherili  are  no  longer  the  fashion. 
The  Dunes,  extending  along  the  coast  of  Gascony 
from  the  Adour  to  the  Giromie,  form  a  belt  four  to 
eight  kilometres  wide.  Their  sand  does  not  come 
frtiin  the  coasts  of  Spain  and  Brittany,  as  has  been 
supposed,  but  from  a  submerged  continuatiou  of 
the  Landes.  Their  height  sometimes  reaches  eighty 
metres.  These,  also,  were  formerly  barren :  they  are 
now  almost  entirely  wooded  over.  Their  area  of 
.SS.OfltJ  hectares  (nearly  lU'-O  a  miles)  contained  16,82 
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bitctares  of  forest  in  1840.  and  0.5.5S4  in  18«2,  Ihe  un- 
iiliiiilvtl  part  being  clilefly  llie  little  vallevs  (lettes) 
between  tlie  Duni'S.  From  ISill  to  l*i5  tfie  icreater 
part  of  til*.'  forests  on  tlie  Dunes  wivs  sold  uy  the 
gjoveminent  for  a  total  of  13,Oi)tt,0(K)  francs  ;  but,  us 
the  supply  of  resin  from  our  soutln'rn  slates  was 
just  then  diminished  by  llie  war  of  the  rebellion,  the 
pines  were  much  injured  by  bad  treatment  fmm  their 
private  owners.  The  M.irensin  is  a  region  of  old 
forests  Ini^luded  in  the  district  of  lagoons  between 
the  southern  quarter  of  the  Dunes  uml  the  tirandes- 
L:<ndes  ,•»«  fur  south  as  Dax.  It  has  Ions  produced  a 
valuable  yield  of  resin,  and  is  thought  to  iinve  had  har- 
bors and  ports  in  Itoman  times;  but  Ihes'e  have  long 
since  been  destroyed  by  the  drifting  sands.  The  Ma- 
remme  comes  next  farther  south  along  the  coast.  It 
Is  a  region  of  large  dunes  of  irrei;uliir  fonu,  inilepend- 
enl  of  the  present  coast,  and  [irohably  mm-h  older 
tli.tn  the  sand-hills  farther  north,  occupieil  by  an  old 
forest  of  cork-oaks  and  resin-pines.  The  (/hiilosse  Is 
the  only  agricultural  part  of  the  Landes.  It  extends 
southward  of  the  Adour  to  the  department  of  Itasses 
Pyrtfnc'es,  —  a  rolling,  well-watered,  fertile  eoiuitry. 
After  this  Introductory  description,  il.  Itlanc  dis- 
cusses the  fuluri'  of  the  region,  and  its  Improvement 
by  further  tree-planting,  and  by  opening  a  canal  to 
Connect  all  Its  lagoouii  behind  the  Dnnes.  —  {Her. 
tcient.,  li(S3,  .301.)    w.  m.  d.  |1U8 

METEOROLOGY. 

Rainfall  in  South  Australia.  —  The  tropical  rains 
on  the  north  const  prevail  during  the  summer 
months,  commencing  gcnernlly  towards  the  end  of 
Ortober  or  beelnning  of  November,  and  lasting 
until  April,  little  or  n<ine  falling  during  the  inter- 
mediate months.  These  tropical  rains  extend  more 
or  less  across  the  interior,  down  to,  or  even  south  of 
the  reake(lat.  'J8«'),bnt  fall  ofl  considerably  south  of 
the  Daly  Wnters  (lot.  11'.'^  1.V).  This,  however,  varies 
greatly  in  different  years,  .iccording  to  the  force  and 
southerly  dip  of  the  north-west  monsoon.  In  some 
casea,  heavy  thunder-slonns  and  torrential  riiinexlend 
over  nearly  the  whole  of  the  interior,  and  in  other 
years  the  rainfall  is  heavy  for  only  a  few  hundred 
miles  from  the  north  coast;  and  the  country,  espe- 
cially south  of  the  tropics,  down  even  to  the  heail  of 
Spencer's  Gulf,  is  exposed  to  long  and  severe  drought. 
On  the  other  hand,  the  winter  rains  occasionally  ex- 
tend well  up  into  the  interior,  sometimes  reaching  or 
passing  the  centre  of  the  continent.  This,  |>erhaps,  is 
more  especially  the  case  when  the  centre  of  a  cyclonic 
dlsturliance  passes  to  the  nortli  of  Ailelaide,  from 
west  to  east,  and  also  when  cyclonic  disturbances  in 
QueenslaiKl,  or  on  the  east  coast,  have  their  western 
quadrant  extending  well  Into  the  central  regions  of 
the  continent  and  the  northern  pastoral  districts  of 
Ninth  Austrnlla.  ]{ut  most  of  our  disturbances  have 
their  centre  south  of  the  continent,  their  path  being 
roughly  parallel  to  the  coast-line,  so  that  as  a  rule  our 
winter  rains  thin  otT,  and  become  uncertain  about 
a  hundred  miles  north  of  the  he.vl  of  >Speiu'cr's  Uulf. 
and  are  heavy  north  of  the  Gulf  only  along  or  near 
the  Flinders  liaiige.  The  area  of  miiiimuin  rain- 
fall extends  from  the  Great  Australian  Bight  to  Port 
Augusta,  at  the  head  of  Spencer's  Gulf:  northwards 
up  Lake  Torrens  and  Lake  Eyre;  and  again  over  the 
plains  to  the  east  of  the  Flinders  Range,  up  to  about 
lat.  2o°,  reaching  on  either  side  to  within,  jierbaps, 
u  frw  hundred  miles  of  the  east  and  west  coasts  (es- 
pecially the  latter).  All  south  of  this,  and  for  some 
distance  northw.'\rd$,  along  and  in  the  immediate 
neighborhood  of  the  Flinders  Range,  we  usually  have 
goo<l  winter  rains,  but  uncertain  summer  rains;  the 


latter  being  heavier  and  more  frequent  overlli' 

ern  limits  of  thts  region,  where  they  bear  a  lar- 

to  the  total  fall  during  the  year.  —  {Met.  obx.  AJt- 

litUe  oh»ert!.,  IS-SO.)  (1119 

Rainfall  in  France.  —  At  the  In-: 
Melcoroliigicil  society  of  France,  a  i 
Mr.  Moureaux.  showing   that  the   I.,-,   ■■■    .. 
south  of  the  central  plateau  of  Frnnce  is  Inil 
eul  of  the  meteorological  conditions  on  the   • 
side.      This  shows  the  lm|)ortancc   of  being 
reel  connection  with  .\lglers.  — {Nature,  Mar^ 

11.  A.  M.  [ll'iV 

OEOOBAPHT. 

(Atrtte.) 

Arctic  notes.  —  In  the  year-book  nf  flir  Vrr^ln 

fiir  vaterliindishe  naturkunde  in  Wp'  ier 

h,as  un  article  oo   the  Algae   ami  >i« 

Nordenskiold  Sea,  collected  by  finii    >>  iL 

iVofure  (vol,   xxviii.   no.  i)  gives  «  ,,f 

the  Russian  meteorological  station  at  the  J.l i 

The  Leo  is  announced  to  sail  for  Polrii   I- 

.lune  12,  from  .San  Fnnicisco. The  steam. 

teus  is  to  go  to  the  relief  of  the  Lads  Frankliit  iiay 
parly,  and  is  exjiocted  to  sail  abrnit  the  SMlli  insl..  or 
o-s  soon  as  she  can  be  joined  by  I'.S.S.  Yantic,  wbid^ 
Is  to  a<^l  as  tender,  aiul  to  utilize  as  fur  a.s  |x>s«ible 
the  scientific  op|Kirtunilies  of  the  vovajie.  —  w.   li.   o. 

11121 
{4/Wro.) 

African  notes.  —In  spite  of  the  di^  ■  nU 

ing  of  the  Flatter's  expedition,  two  mon  re 

planned  by  the  French  for  Salmran  expi  ri- 

der Col.   liemanl  and    F,  Fourean.     Ac  ■ 

recent  despatch  from  VVargla,  four  memii'  li- 

ter's party  are  still   alive  nx  prisoners   ami" 

Tuaregs. In   western   Africa  the  active    i 

advance  has  met  with  opiK>sition.     Dr.  Bayol 
fused  permission  to  continue  on  his  way  to   K 
ami  lias  returned  to  B:ifulabe  ott  the  Scr" — 
Herguis-Desbordes  writes  from  the  upper 
after  his  losses  on  the  way  there,  he  musi 
turn  to  the  coast  unless  immediately  re-eufurced.     A 
sketch  of  the  rapid  progress  of  the  Frenoli  in  th\' 
region    is   given   bv   J.   Ancellc    in    Bee. 

laS-;,  1«1-1SI3. R.  Flegel  writes  from  I 

date  of  March  20,  1883,  of  his  safe  r..,.,,,  ..-.^ 
Adamaua  and  the  source  of  the  Beiuie  :  his  fartlier 

journey  was  cut  short  by  lack  of  means. Th»  la- 

tcrnational  Kongo  association  has  despatched  Lieut 
v.  Kerkhoven  from  England  with  supplie.s  for  Iht 
parlies  in  the  fleld.  Itis  stated  that  he  lakes  k 
number  of  carrier-pigeons  with  which  to  keep  Uf 
communication  from  the  Interior  with  Zanzibar  :  hot 
this  must  be  s  mistake.  A  general  review  and  map  of 
the  later  explorations  In  the   Kongo  basin   Is  civ^n 

in  Peterm.  mitlli.,  ISA!,  17". News  has   I.. 

ceived   from  Dr.  Pogge  at  Mukeiige.  on  liis 
the  west  coast,  after  parting  fmm  Lieut.  \Vi 

in    the  farther  interior. Dr.    liolub   is  ai 

start  for  southern  Africa  after  a  coursi-of  sr..  . 
graphic  study;  he  proposes  to  go  norlhw  < 

(;ape  to  the  lake  district. Girnnd  an 

recently  entering  Africa  from  Znnjslliai. 
beard  from  in  good  condition,  n  bhort  w 

respective  journeys. Kevci'   •        '   '  ^ 

for  the  Zanzibar  region. 'i  ^ 

exploration  about  Slioa  and  A- 

in  spite  of  the  iinatlractivc  climate  of  lli 

At  Assab  nearly  all  the  drinking-water  h  .- 

tilled  from  the  sea. Schuver,  the  Dutch  .  x 

arrived  in  Kartiim  last  December,  and  Dr.  Jn 
expected  there  shortly  frurn  his  journeys  in  me  1 1/ 
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iiWrlor. Dr.  Colin  of  ibc  French  navy  luu  be*n 

"mrged  with  a  mission  to  the  Senegal;  his  iustrnc- 

ons  :irp  to  •(■nn'li  for  sold,  to  obtain  ooncejwions  of 

III      '  I  im  the  looftl  oliiefs.  or  at 

rt'lio  inny  go  tlicre,  ami  to 

i.'."^ii-jMii'  :>ii<i  -ii>-iiti(1o  ob»i>rvatlon9  Of  far  as 

thio.     He  expvfta  to  return  to  France  next  April. 

'.  M.  II.  [1122 

(hdfitn  0«lw.) 

Heard  laland.  —  The  U.S.  S.  Marion,  Commander 

Vrry,  la+t  year  went  to  this  8Cliloni-vislt<;d  island  in 

M  Houthom  Imlinn  Oiwin  (lat.  .53°  20'  S.,  long.  73° 

J"  ic'W  iif  the  whaler  Trinity, 

ot  1  .en   n>onth9.     The   rcgciio 

I. in,  in,  18.H'2,  the  tnen  were 

'  I  after  over  a  year's  endurance 

■  I  It.     ICn'<ign  Chainl)ers  gives  an 

i  .  a<:i:ounL  of  the  exi>e<lltlon.     The   l<land 

^  I'red  in  18.M  by  an  American,  Capt.  Heard, 

•-'d  it  to  he  afloat.  a.s  ho  '  hail  sailed  over  its 
r  peatedly  on  former  voyages; '  hut  its  firm 

a  .  ,:  i«  pretty  well  established  by  the  presence 

of  an  active  volcano,  about  six  thousand  feet  high, 
seen  in  moderate  eruption  by  the  crew  of  the 
Trinity  ;  and  its  antiquity  is  proved  by  marks  of 
former  glacial  action  which  date  somewhat  before 
Capt.  Heard's  voyages.  The  climate  of  the  island  is 
extremely  severe.  .Snow-squalls  were  of  daily  wcur- 
rence  even  in  midsummer,  and  the  air  was  Seldom 
clear  enough  to  show  the  mountain  summit.  Sea- 
currents  pass  the  island  from  north  to  south.  It  is 
supposed  from  the  apijearance  of  clouds,  and  fmm 
the  flight  of  birds  and  departure  of  sea-elephants, 
that  an  uncharted  Island  must  lie  sixty  or  one  hun- 
dred miles  .south  of  Heard:  and  It  Is  even  said  that 
>t  certain  sealing-captain  has  discovered  an  island  in 
""■at  direction,  the  position  of  which  he  keeps  a 
crel  in  the  interest  of  his  trade. —( Proc.  U.  .S. 
nraf  innl.,  ix.  1883,  121.)     w.  M.  D.  [1123 

Indian  Ocean.  —  On  his  return  from  Japan  In 
April-May,  LSSl,  G.  Llebsehcr  look  sample.^  of  the 
vater  in  the  Bay  of  Bengal  (about  lat.  .')"^  N.)  and 
Arabian  Sea  (near  lat.  l."i°  N.l,  finding  the  specific 
pavlty  of  the  former  at  (M)«  F.,  1.025.i  to  l.O-J.VS,  and 
it^  percentage  of  suit  3.2H  to  XA4;  for  the  latter, 
1.112(14  to  l.()i7<!,  and  i.iO  to  8.62.  —  ( i/HtA.  erdk. 
UiilU;  1882.  laii.)     w.  »i.  d.  [1124 

BOTANT. 

Oryptogaau. 

Diseases  of  the  vine.  —  The  Observations  sur  le 
Phylloxera  et  sur  les  parii^itniros  do  la  vigne,  pub- 
lislipd  under  the  direction  of  the  French  aciuleray, 
contains  a  long  and  valuable  paper  by  Cornu  on 
Peronospora  vliicola  II.  and  C,  which  has  within  a 
few  years  been  introduced  Into  the  vineyards  of 
Europe  from  this  country.  After  nn  elaborate  statc- 
nieiii  of  the  history  of  the  discovery  of  the  Perono- 
•p.r.i  and  its  spread  to  Europe,  there  follows  a  full 
:m  .  .liiit  iif  tlie  (leveloi>ment  and  pathological  action 
"I  111-'  fungus,  beautifully  illustrated.  The  work  con- 
cludes with  an  acc(iunt  of  the  treatment  and  preven- 
tion of  the  disease,  and  a  comparison  of  the  grape- 
mould  with  those  of  the  potato  and  lettuce  plant*.  — 
w.  o.  F.  [1125 

Glycogen  in  r,,  -.•ntitled  'I'Epi- 

bbfoiie   d'"k   .\-'  Errera  detnon- 


criBb,  iin  •irdf'f  i.(  fiuiKi.     it  also  apjieitis  to  e.\i6l,  in 
the  yeail-plant  and  Piloholus,  a  small  mould.     The 


glycogen  of  Peziza  vesiculosa  is  identical  with  that 
found  in  the  livers  of  mammalia.  In  the  Ascomycetes, 
it  is  at  first  diffused  throughout  the  whole  young 
plant,  but  afterwards  accumulates  in  the  asei,  and  is 
ap])arenlly  transformed  during  the  maturing  of  the 
spores.  \\Tien  not  In  too  small  i|Uanlilles,  glycogen 
may  be  recognized  microchemically  by  In  semi-fluid 
consistency,  the  absence  of  any  reaction  with  o^mic 
acid.  Millon's  reagent,  and  iron  qalts,  and  by  the 
reddish-brown  or  mahogany  color  on  tlie  applicotion 
of  iodine,  which  color  disappears  on  heating,  and  re- 
appears on  cooling.  — w.  o.  F.  [1126 
Spores  and  spore-cases  in  Erlan  rocks.  —  Dr. 
.1.  \V.  Dawson  spoke  of  tiu'  rli^icovci-y  many  years 
since,  by  the  geological  survey  of  Canada,  in  a  pyro- 
schist  or  bituminous  shale  at  Kettle  Point  on  L,^ke 
Huron.  —  referred  tothehorljion  of  the  Marcellus  beds 
of  the  Xew-York  series,  —  of  vast  numbers  of  mi- 
nute disks,  which  were  recognired  as  the  sfxire-cases 
of  some  cryplogamous  plant,  and  were  by  him  named 
.Sporan;;iies  huronensis.  .More  recently  Profs.  Orton 
of  Columbus,  O.,  Williams  of  Cornell  university, 
and  Clarke  of  Northampton,  Mass..  have  found,  in 
the  Erian  ( Devonian )  and  lower  carboniferous  sliales 
of  Ohio  and  New  York,  beds  replete  with  these  organ- 
isms; and  Prof.  Orton  has  shown  reasons  for  beflev- 
ing  that  they  are  connected  with  filnmentous  stems 
found  in  the  same  layers,  and,  moreover,  that  they 
have  contributed  largely  to  the  bituminous  m,ttter 
present  in  the  shales  in  which  they  occur.  Similar 
bodies  have  also  been  found  associated  with  the  curi- 
ous planLs  known  as  Psilophyton  and  Tnxhophyllum, 
■Still  more  recently  specimens  from  the  Erian  of  Bra- 
zil bare  been  sent  to  the  author  by  Mr.  Derby  of 
the  Brazilian  geological  survey,  which  seem  to  throw 
additional  light  on  the  bodies  in  question.  These 
specimens  present  oval  or  rounded  bodies  in  the  form 
of  flattened  sacs,  containing  numbers  of  rounded 
disks  similar  to  those  above  referred  to,  and  so 
closely  resembling  the  utricles,  or  spore-sacs,  of  the 
rliizorarp«  as  to  make  it  extremely  probable  that  they 
belongeil  to  plants  of  this  class.  Shoulil  this  conjec- 
ture be  sustained  by  subsequent  inquiries,  it  would 
show  that  this  peculiar  group  is  of  much  greater 
antiquity  than  hithcrt']  snpfvuBeil,  and  that  these 
plants  were  extremely  abundiint  In  the  shallow 
waters  of  the  Erian  period.  Dr.  Dawson  further 
suggested  probable  relations  of  these  singular  fruits 
not  only  with  Psilophyton.  but  also  with  other 
Erian  aid  Silurian  plants.  —  [Royal  »oc.  Cnvailit : 
meef<n;r  MaySS.)                                                   [1127 

ZOOLOOT. 

Mollnski. 
Land-snails  from  Bering  Strait  and  Alaska. 
—  Drs.  Aurel  Krause  .md  Iteinhardt  enumorale  and 
describe  the  land-snails  obliiiucd  by  the  Krause 
brothers  in  the  Chukchi  peninsula  and  in  south- 
eastern Alaska.  Seven  species  were  obtained  from 
the  former  locality,  and  nineteen  In  the  latter.  Most 
of  them  are  common  to  both  shores.  As  a  matter  of 
much  luti'rest  to  American  conoliologists,  the  species 
new  to  the  fauna  of  the  United  .States,  as  determined 
by  them,  may  be  mentioned.  Omitting  mere  varie- 
ties, these  are :  Limax  byi)erboreuB  West.,  Conulus 
pupula  Gould  (originally  described  from  .lapanj, 
Pupa  Oredleri  Cless.,  P.  Krausiana  Relnli..  P.  arc- 
tlea   Wall..    Succiuea  clirysis  West.,  Vallonia  asiat- 

""'ville    (Yark.tnd,   de.seribed   by   Meville    as    a 

of    V.    coslala),  and   Pupa  edeiitula   Drap. 

ii>ly).     Dr.  Keinhardt  al.so  describes,  under  the 

name  of  Vallonia  grnrilicosta,  a  small  shell  obtained 

by    Krause    on   the    Little    Missouri    Kiver,    while 
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returning  horae  by  the  roiile  of  the  Xortlifrn 
Pacific  railway  {Sitz.  lierl.  ytf.  n/itur/./r.,  3.  iaS3). 
In  the  same  connection,  the  following  species  of  the 
Vega  expeililion  are  of  liuorest  for  American  stu- 
dents. VVeiterlnnd,  in  ailvnnce  of  the  finul  |iul)lica- 
lion,  ilescribes  a$  new,  from  the  same  rl•^ion,  Helix 
ruilerau  vm.  opiilcns,  oollecleil  at  Bering  Isliuid; 
Sucoinea  anuexa  and  chrysis;  and  I'iildiuni  urcti- 
CHin.  nivale.  and  glaciale,  from  Port  Clarence, 
Alaska. —(.VacAr.  deuUeh.  mul.  ye».,  April,  1h8;J. ) 
W.  u.  D.  [1128 

A  mau-eatiJDg  mollusk.  —  A  minute  pulmonale, 
Cionelln  acicula,  vt-.ts  not  loni;  --ince  reported  ai  oc- 
curring in  myriads  in  the  cavilios  of  cancellate  hones 
In  a  prehistoric  British  cemetery  at  Chichester.  It 
b.-ts  now  been  fouml  of  unusual  8i2e,  by  Director 
Fischer,  In  human  skulls  from  comparatively  recent 
Interment.s  at  Bcruherg.  —  {Xaclir.  dtuUcli.  mul.  ijfs., 
April,  IS-sa.)     w.  II,  K.  [1129 

Monograph  of  Onchldium.  —  The  last- received 
part  .if  .Sein|ier's  laiid-niollu>k<  of  the  Pliilippines 
contains  the  continuation  of  an  citremely  thorough 
monograph  of  Oncliidium,  —  the  genus  of  slugs  In 
which  that  author  made  the  discovery  of  the  i-xtianr- 
diusry  '  dorsal  eyes,'  and  whicli  seems  to  l>e  prolific 
in  jpecies  in  the  etiat.  Tlie  new  genus  Unchluina  is 
estitblished  for  O.  australis  Uray,  which  exhibit* 
marked  anomalies  tn  the  genitalia. — {Satiptr'.i 
reweii.,  heftlr.)     w.  h.  i>.  [1130 

VERTEBRATES. 
Centripetal  BtimiUatiou  of  the  vagus.  —  In  a 
previous  paper  (  H'ferier  nitzimgnb.,  Ixxxv.,  2S2),  Knoll 
had  pointed  out  that  tlie  vagus  nerve  may  be  stimu- 
lated by  the  making  or  breaking  of  its  own  current, 
when  the  nerve,  for  instance,  is  raised  from  llie  moi.st 
tissue  upon  wbicli  it  lies,  or,  after  being  raised,  is 
again  lovs  ered  into  the  wound.  This  is  especially  the 
CMC  after  exposure,  or  section,  or  other  mechanical 
Injury.  The  effect  of  such  a  stimulation  Is,  in  the 
great  majority  of  cases,  the  production  of  an  expira- 
tory standstill,  or  a  llatteningof  the  respiratory  curve 
to«rard  the  expiratory  position.  In  many  cases  the 
action  Is  not  confined  to  a  mere  inhibition  of  the  in- 
spiratory discharge,  but  causes  an  active  expiratory 
effort.  In  this,  his  second  contribution  to  the  theory 
of  the  innervation  of  the  breathing  movements,  he 
submits  the  action  of  electrical,  mechanical,  chemical, 
and  thermal  <.limuli  upon  the  central  end  of  the  vagus 
to  a  new  investigation,  taking  care  to  avoid  any  secon- 
dary ertects  arisluK  from  stimulation  of  the  nerve  by 
its  own  current.  The  experiments  wen-  made  upon 
rabbits,  to  some  of  wbicli  a  luiriimal  dose  of  chloral 
was  given,  llie  effect  of  induction  shocks  was  found 
to  vary  with  the  strength  of  current  used,  mininnU 
currents  causing  a  short  expiratory  pause,  or  a  dis- 
plocemenl  of  the  curve  towanl  the  expiratory  posi- 
tion ;  stronger  currents  giving  Inspiratory  ellecls. 
During  ttiu  period  of  vagus  stimulation,  although 
there  is  always  a  certain  auiount  of  dyspnoua,  never- 
thele.'-s  the  accessory  respiratory  muscles  ilo  not  come 
into  action,  and,  if  previously  in  action,  liccome  re- 
laxed during  the  stimulation.  Neither  anaemia  of  the 
brain,  caused  by  blocking  off  the  blood-current,  nor 
respiratory  reflexes  from  other  .sfferent  nerves,  stim- 
ulallou  of  the  na.sal  mucous  membrane,  fur  instance, 
produce  any  breathing  movements  during  the  in- 
spiratory standstill  which  follovis  strong  electrical 
stimulation  'if  the  vagus.  Krom  these  facts  he  con- 
cludes, that,  during  such  stimulation  of  the  vagus,  the 
irritability  of  the  respiratory  centre  towani  other  stim- 
uli, especially  natural  stimuli,  is  givallv  depressed. 
He  linds  that  the  effects  obtained  may  dilfer  according 


to  the  direction  of  th<r   current,  tlie  |Miri 
nerve  stitnulated,  the  e<mditiou  of  the  nervf 
respiratory  centre. — conditions  which   muy  t 
the  contradictory  results  obtained  by  iIm'S"  wli' 
worked  at  the  subject.     Mechnn' 
in  various  v\ays  gave  always,  ,>- 
either  complete  standstill   in   ii 
displacement  of   tlie  curve  t'  ■ 
position.    Chemical  stimuli  inli 
the  expiratory  pli.i.se.     Thermal   !.Liiuuli  li.id  ..i 
ciilly  no  effect.      Warming  the  vagus  in  O.t! 
solution  or  oil  from  H'>-2°  to  4.)='-<J0°  C.  luul  no  n.  ^  n 
on    the    respiration.  —  {Wiener    aittunij*!).,    Ixw.  i, 
ill.  IS.)     w.  H.  II.  [1131 

Activity  of  the  yolk  during  impregnation. — 
Kiipffer  recalls  the  active  movement  of  a  proto- 
plasmatic hlllocic  on  tlie  surface  of  the  ovmn  of  Pe- 
Iroinyzon,  observetl  by  August  Miillcr.  rnlherla.  and 

hitnseif,  immediately  after  the  spcri 

the  yolk.     He  now  reports  a  slmihi! 

Bufo.     In  this  animal  several  s|M'rm»ii>6M..  lu  • 

ovum;  but  those  that  reach  the  lyg  a  few  in. 

after  spawning  are  not  able  to  pierce  the  egg-f 

brane.     One  then  sees  little  protulierances  arise  on 

the  surface  of  the  yolk,  and  stretch   up  the  nn-m- 

braiie.    Opposite  eadi  proiuberaiice  are  one  "i 

spermatozoa,  their  heads  towards  the  yolk. 

pears  as  if  the  yolk  were  actively  strivin-  ■' 

the  spermatozoa.      In  a  few  minutes  tli. 

anew  sink   back.     In   both    Uufo   and    1- 

there   appears   this  secondary   act   of   Imprcg: 

after  the  male  elements  (or  element)  have  peiK 

the  yoUc  —  ( .Sitn/ny/ib.  nkaiL  leita.  Miinchen,    l-"., 

WW. )    c.  s.  M.  [1132 

ANTHROPOLOOY. 

Orowth  of  the  skull  in  dogs.  -   v    '  ■.■--■•'■ 
having  communicated   to  the   biol 
Lyons  a   piaper   on  the  cranial  dim. 
in  their  relation  to  social  condition  and  iiilell. 
culture.   Dr.  Arlolng  has   followed   up  tli"   • 
upon  dogs.    Discarding  the  merely  in-  ' 
attention    was   paid    only   to   the   li 
subject  of  weight  and  nice  was  so  f...   • 
to  render  it  easy  to  make  allowance  for  i 
the  average  weight    of    the   well-known 
known  everywhere.     The  following  table  tella   il« 
own  story:  — 


e)l.  Urriiard 

Ijirtf..  vpiititrl  (({nnd  vpaipcul). 
Bull,  nioOhnti  •\xv  ...... 

Hull,  fiii.tll  slAi. 

I.IUli.  i-pnlii.  I 

Lonloii  .     • 

lluvitDii  .     - 

Kiuj;  CUurW*      ....... 


W«l«|ht  of 
th»«kiill. 


89.0 
81. U 
M.'i 

M.l 
M.ll 

:.i.n 

M.l 


Welf  lit  at 
brain. 


OmiiK. 

•J))!, 

no 


The  brain  of  a  small  ape  weighs  from  seventy  to 
seventy-five  grains.     We  see  from  the  table  tb.it   Ifie 
weight  of  the  head  is  doubled,  while  the  « • 
brain  is  eight  times  greater,  lietween  th.- 
of  the  table.    The  difference  would  be  m 
if   we  could  compare  the  weight  of   th. 
that  of   thi!  boily.     The  conclusion  rcici 
u<lucation  increases  the  dimensions  of   i 
animals  as  in  man.  —  ( UuU.  .loc.  antlirop.  .. 
.1.  w.  p.  1113d 
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Criminality  in  France. —  '• '^■■■■i-"    ' ■< 

md  social  ;ijipect."  says  M.  I.^ 

ito  til rr«  strata.  —  the  frontal. 

ccipil.ll;  tlie  laltfr  incluclirii;  lije  luo^t  ol  tiur  cixce." 

'lie  cnii.»ea  which  operate  uiNiti  tlu-  btiman  orgmiisni 

1  social;  or,- ah  M.  LiiciwsBjcni.*  liM  it, 

1 1  .   biologic,  iiMil   "iocial.     Tlie  first  iii- 

...,    ..iture,   pliviicjil    forces,    aliiiieiit,   eto., 

eting,  flrsi.  upon  the  posterior  part  of  the  braiti, 

uce   forward,  influt'iiciiig  tbe   iiiKliDct  to  control 

Iju    intelligsncp.      The    aecuud  include*   sex,    a;;e. 

reditv,  temperament,  acting  I'liually  on  nil   parts 

the  brain,  and  giving  to  the  sentiment.",  thoughts, 

kiid  acts  a  cliar-ioterisllc  peculiarity.     The  last,  act- 

lig  from   the   front   brain   backwards,  modifies  the 

llciu  before  changing  the  sentiments. 

The  penal  coiie  ol  France  divides  infractions  of 

laws  against  persons  and   property  Into  contra- 

iitions,  dcHils,  and  crimes;  and,  for  seeking  out  and 

■  ihinir  these,  an  army  of  two  hundred  thousand 

"duals   is    engaged,    costing  41,iiit4,72i5    fraiicx, 

2tl,iJ34.illt5  for  prim.iry  public  instruction. 

M.  Lacussagnc,  after  reviewing  the  works  of  t^ue- 

'  ►'I'-l,  ftii.'rry.  Maiiry,  and  FerrI,  on  the  statistics  and 

I'  of  crime,  proceeds  to.  furnish,  in  a  series 

the  results  of   his  own  researches.     It  is 

»» -rved,  that,   In  ^tv'-   •  ■    ■   series  of   years, 

notire  must  be  taken  of  ^  in  the  law  and 

the  raultipliculion  of  r<'C'>;;i  ullons.    Crimes 

mgainst  property  vary  with  the  price  of  brcadstutls, 
the  operation  of  tarilY,  warm  summers,  rigorous 
winters,  rritues  against  ix-rsons  are  shown  to  be  In- 
fluenced by  revolntiiins,  election.-?,  the  wine-crop.  etc. 

The  rplatii>n  ■>'  .-••■'■  •■<  •!■       .,.■,...  ,.>■  .i ,r  prc- 

Qtssome  Inl't  i  irim- 

a|  calendar  in  .jainst 

ty  are  placed  opijusitc  to  the  luiiiiiun  of  crimes 
t  persons.  The  former  have  their  maximum 
December,  their  minimum  in  April  and  June, 
he  latter  have  their  minimum  In  November,  and 
eir  maximum  in  .June.  Each  crime  is  then  scru- 
iiized  by  months,  according  to  the  cause.i  .iffecling 
,  such  as  lieat  and  cold,  wine-production,  luirvcsls, 
forced  iniloor  life  in  winter,  wandering  life  in  sum- 
mer, Mi«  length  of  the  day  and  night,  f^'tes,  holy  days, 
pay-days,  reapins-time,  vint^ige-tlme,  salaries  to  do- 
mestics etc.  For  instance,  infanticide  is  large  in 
January,  February,  March,  and  .\pril,  as  the  effect 
of  tlieaphrodisiai- mouth-',  while  abortions,  usually  at 
the  fifth  month,  are  numerous  in  January;  concep- 
tions of  harvest-time,  at  their  maximum  in  March; 
conceptions  of  the  new-wine  season,  high  In  May; 
nceptlons  of  ClirLstniA.«  holidays,  high  in  June;  con- 


•■■'■  MS  of   the  carnival,  as<!eoding  in  September, 

r,  November,   and  December,   owing   to  th« 

.  lisiac  rnonrhs. 

Assassination,  murder,  parricide,  poUoning,  theft, 

are  similarly  treated,  and  the  relation  of  crime  to  sex 

and  illiteracy  examined.     M.  Lacassagne   closes  bis 

discussion   with   observations  on  the   prevention   of 

crime.  —  {Bull.  hoc.  untlirop.  Lyon,  1.4)^71.)   j.  w.  p. 

[1134 
EAKLY  INSTITUTIONS. 

Writing  among  the  Romans.— M.  Havec  points 
out  the  curious  fact,  that  Oreece  had  a  literature  be- 
fore she  had  the  meansi  of  recording  it,  while  R<ime 
had  the  means  before  she  had  the  literature.  It  U 
certain  that  in  Greece  literature  existed  at  first  in- 
dependently of  writing;  but  In  Rome  writing  was  in 
use  dining  the  period  of  the  king?,  when  there  was 
no  literature.  This  fact  being  eslabHHhed,  M.  Uavet 
asks  whether  writing  y/mt  introduced  iluiing  the  time 
of  the  kings,  or  before  that  time,  i.e.,  before  the  foun- 
dation of  Rome.  lie  then  goes  on  to  show  how  the 
Uomans  must  have  used  writing  Iwforc  they  came 
into  contact  with  the  Etruscans,  because  they  did 
not  adopt  the  Etruscan  alphabet.  Writing  mu.tl  have 
been  in  use,  he  eoncludes,  in  the  earliest  [R-riod  of  the 
hlstor>'  of  Uome,  if  not  before  the.  foundation  of  the 
city.  Then  lie  argues,  if  this  Is  the  case,  what  right 
have  we  to  suppose  that  the  early  kings  are  fabulous? 
If  they  knew  how  to  write,  it  is  probable  that  they 
put  their  names  In  writing.  The  question  is  r.tised, 
What  did  the  Koinans  do  with  their  writing,  if  they 
did  not  use  it  to  record  events  which  actually  hap- 
peneti:'  They  had  no  literature  to  give  it  a  raisun 
(Cvlre.  The  argum(^nt  Is  an  interesting  one.  —  (Beo. 
p..(it.  ««««..  24  Mars,  1.SS3.)    d.  w.  r.  [il3S 

Beginnings  of  taxation  in  France.  —  M.  Vultry 
continues  his  studies  in  the  financial  history  of  France, 
atid  describes  the  origin  and  establi.shment  of  .slate 
taxes  as  distinguished  from  the  revenues  of  a  feudal 
sovereign.  These,  he  tolls  ns,  must  not  be  regarded 
as  stale  taxes.  He  defines  state  taxes  as  taxes  levied 
upon  all  citizens  for  the  purpose  of  defraying  public 
expenses.  During  the  early  feudal  period  there  were 
no  public  expenses:  therefore  there  were  no  state 
taxes.  The  expenditures  of  the  feudal  sovereign  were 
private  expenditures;  his  revenues  were  priviue  reve- 
nues, derived  chiefly  from  his  estates,  or  frtmi  privi- 
leges attached  to  his  person.  It  was  not  until  the 
fourteenth  century  (132.S-"i.))  that  stale  taxes,  proper- 
ly so  called,  were  Instituted.  M.  Vuitry  explains  how 
this  came  to  pass.  —  {.Sean.  trac.  tie  Cacdd.,  Avrll- 
Mai,  ias;3.)     D.  w.  a.  [1136 
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GOVERNMENT    ORGANIZATIONS. 
Bumn  of  etKaology. 

Note  on  certain  Maj/ti  and  Mexican  inanwicriptj.  — 
Professor  Cyrus  Thmnas  has  recently  firepared  a 
pnpj-r  for  the  linr'-fto,  on  a  piftfo  of  the  t'txtex  Cnrteai- 

■  \^  10  >if    Riisiiy's   Le« 
line,  and  plate  44  of 
t.i. .,.  .,..►..   ,.»,.  '■•■'i,  vol.  lii.).     For 

ennfit   of  scholars  <'.  ii-ntlon  to  these 

ripts,  a   brief   rfm:  .-  oxplau.illon   of 

one  discovery  tlut  he  has  made  tn  rcgarri  tn   iheni 
Is  here  given.     As  facsimile  plates  cannot  be  intro- 


duced here,  plans  of  the  portion?  referred  to  are 
figured  on  the  assumption  that  those  particularly 
intereiited  have  access  to  the  works  in  which  the  plat«5 
are  to  be  found. 

Mr.  Thomas  maintains,  with  a  strong  array  of 
evidence,  that  those  plates  are  >imply  a  kind  of  con- 
densed  calendar,  and  that  the  outer  looped  line  of 
dots  and  ilay-symbols  In  each  Is  a  mere  table  by  which 
to  tell  the  days  on  which  the  weeks  (of  thirteen  ilays) 
f(jr  11 ■ V  '•  ,-in. 

If  w  •  illy  the  rows  of  large  dots,  and 

the  da\  large  outer  spacfe  of  the  Cor- 

tesiaii  plate,  as  given  by  Itosny.  wc  shall  find,  that, 
taken  togoUier,  they  form  but  one  conllnuaua  line. 
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making  one  outward  aiid  two  inward  bends  or  loops 
at  each  comer,  as  shown  in  flg.  1. 

In  this  figure  the  dots  correspond  with  those  in  the 
plate ;  the  circle,  with  the  day-sy mhuls.    The  numbers 


© 


"(5) 


line  (as  1  Cauac,  1  Eb,  etc.)  are  always  the  first 
days  of  the  Maya  week,  and  those  numbered  13 
{at  13  Chuen,  13  Kan,  etc.)  are  always  the  last  days 
of  the  weelc. 

The  Canac  years  alone  have  been  referred  to; 
but  this  calendar  is  made  to  answer  equally  as 
well  for  the  Kan,  Muluc,  and  Ix  yoars.  For  the 
Kan  years  we  begin  with  1  Kan  (Mo.  11)  in  the 
top  row;  for  the  Muluc  years,  with  1  Muluc  (No. 
21)  in  the  row  next  to  the  left  margin;  and,  for 
the  Ix  year,  with  1  Ix  (Ko.  31)  in  the  bottom 
row. 

The  proof  of  Professor  Thomas's  Interpretation 
of  tills  part  of  the  '  Coriesiau  plate '  seems  to  be 
conclusive. 

The  signification  of  plate  44  of  the  Fejervary 
Codex  he  claims  to  be  substantially  the  same  as 
,  the  other;  and  that  the  outer  looped  line  shown 
in  our  flg.  2  is  constructed  on  precisely  the  same 
plan,  and  for  the  same  purpose ;  the  only  difference 
being,  that  here  only  the  first  day  of  the  week  is 
given,  and  that  the  days  are  Mexican  instead  of 
Maya. 

The  twenty  circles  at  the  comers  and  loops  con- 
taining numbers  indicate  and  replace  Mexican 
•day-symbols,  as  shown  In  the  following  list :  — 


Fiu.  1.  —  SrHEHz  or  tbi  Cortesian  plati. 

correspond  with  the  numbers  in  the  following  list,  in 
which  the  names  are  given,  as  shown  by  the  symt>ols ; 
those  obliterated  In  the  original  are  in  Italics. 


1  Cipactli. 

2  Ocelotl. 

3  Mazatl. 

4  XochlU. 

5  Aeatl. 

0  Miquiztli. 
7  Quiahuitl. 


S  Malinalli. 
9  Coatl. 

10  Tecpatl. 

11  OzomaUi. 

12  Cuetzpaliu. 

13  Ollin. 

14  Itzcuintli. 


1.5  Calli. 

Hi  Cozcaqtiauhtli. 

17  Atl. 

18  Ehecatl. 

19  Quauhtli. 

20  TochtH. 


1  Cauac. 

15  Oc. 

28  Abau. 

2  Chuen. 

16  /*•. 

20  Ymix. 

3  Eb. 

17  Akhal. 

30  Ben. 

4  Kan. 

18  Men. 

31  Ix. 

5  Chicchan. 

1»  Cib. 

32  Cimi. 

6  Caban. 

20  Lamat. 

:i3  Manik. 

7  Ezaiiab. 

21  Muluc. 

34  Cauac. 

8  Oc. 

22  Ymix. 

35  Ahau. 

g  Chuen. 

23  IV. 

.S«  Eb. 

10  Akbal. 

24  Ix. 

37  Ben. 

11  Kan. 

2.5  Men. 

;«  Chicchan 

12  Oil). 

2n  Manik. 

30  Cimi. 

13  Cnbm>. 

27  Lam  at. 

40  Eznab. 

14  Muliir. 

The  four  in  the  larger  circle,  italicized  in  the  list, 
are  the  four  year-bearers  or  year-names. 

By  making  a  list  of  Mexican  days  in  succession, 
beginning  with  Cipactli,  and  numbering  from  1  to 
13  as  before,  and  following  the  line  in   the  order 


(Starting  with  1  Cauac  (No.  1 )  on  the  right  side, 
and  running  upward  toward  the  top,  along  the 
row  of  dots  next  the  right-hand  margin,  we  reach 
13  Chuen  (No.  2).  Just  above  this  is  1  Eb  (No. 
3).  Running  inward  toward  the  centre,  along 
the  row  of  dots,  we  reach  13  Kun  (No.  4).  Tlien 
passing  upward,  we  come  to  1  Chicchan  (No. 
6) ;  then  outward  along  the  row  of  dots,  toward 
the  outer  corner,  to  13  Caban  (No.  6);  tlience 
to  the  left  to  1  Ezan.ib  (No.  7);  then  inward  to 
13  Oc  (No.  8);  then  to  the  left  to  1  Chuen  (No. 
i();  then  outward  to  13  Akbal  (No.  10);  and  so 
on  annnid  toward  the  left. 

The  number  of  tlie  day  is  usually  indicated 
by  a  numeral  symbol,  —  one  dot  for  1,  and  two 
short  lines  and  three  dots  for  13. 

By  commencing  with  Cauac,  and  writing  the  twenty 
Maya  days  in  succession,  repeating  tlieni  in  the  same 
order,  numbering  them  from  1  to  13,  and  1  to  13 
again,  orliy  r<!fcrring  t<)tal)le  V.  of  Professor  Tliomas's 
StuiJy  of  the  manuscript  Troano  (fig.  11),  the  reader 
will  find  that  the  days  nunil>ered  1  of  the  looped 


Fio.  2.  — Scheme  of  the  Fejebvaht  platb. 

of  numbering,  as  shown  in  fig.  2  (around  to  the 
left),  we  find  that  each  day  is  the  first  of  a  Mexican 
week. 

Mr.  Thomas  also  gives  interpretations  of  the  outer 
parts,  but  these  are  too  long  and  intricate  to  be  given 
in  this  brief  article. 
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NO'JE.S  AND  NEWS. 

Professor  Charles  A.  Young  writes  fn>m  Prlnce- 
»n,  X.J.,  June  13,  "1  have  received  from  Professor 
nldeii  the  (iilluwiiig  relfgrnm,  aunounciu);  ibe  tuo- 
si  of  llip  ec.ll|ise  exp«(lition:"  — 

(4am  FlUNtKCO.  OtI..  Junx  11. 
Amnrkmi  eotlpnt  expvdUlon  nrrlvi"!  at  Huu  FniiHU«co.  June  It. 
ptdvii  rvpotia  no  Viilvan  lu  bright  <u :<\  aM«[nUu<lr.  Ilaatlug>'> 
'^urvulton*  prove  ilti*  rorunu  lo  iw  larxoly  ■  [•bciivnioiKiri  of 
liffrnctlnn  hy  ilir  prpni  otiKttifo  tit  K'n^th  of  1474  Utip  uri  uu»( 
III  wi"<l  (>J»'jr  «UD.  Nu  btai.'k  llio'*  Id  cornn*  «pmitnmi  hut 
Full  tibftfrttfttlnnn  w'''-  ...-<*,,..  •pcctruiurupe.  prlAilinlli; 
»t<>ai»np<t,  iinilintt'gnillnu  .  by  Itockwvll,  L'ptitii.Hiul 

Bruwii.     truiiliicit  by   I'v  ij:l4lt    ouil   Krvnoh  parties 

•ucc«aiifij|.  cdli^ncdj 

K.  S.  HoLOKX. 

From  a  fuller  telegraphic  report  in  the  New-Tork 
tribune,  it  appears  that  our  party  reached  Caroline 
lalanJ  on  April  20,  and  the  Krencli  party  two  days 
Inter.  The  weather  was  favorable  on  the  day  of  the 
ecllpie,  and  all  the  ohservations  that  had  been 
planned  wcir  fully  c.irvied  out.  The  English  observ- 
ers who  accompanied  the  Aiuiricau  party,  and  to 
whom  all  phologniphic  observations  were  made  over, 
obtained  negatives  both  of  the  roroiin  and  of  its 
s|)ectruni,  tlie  latter  containing  a  number  of  bright 
lines.  They  also  got  a  photogra{>h  of  the  reversal  of 
the  line^  at  the  beginning  and  end  of  totality,  and 
presumably  a  number  of  other  plates  at  intermediate 
st«geii. 

The  French  observers  ohtained  photographs  of  the 
corona  and  of  the  whole  region  of  sky  near  the  sun 
(showing  the  star*  —  or  at  least  taken  for  that  pur- 
pose, in  hopes  of  thus  photographically  catching 
Vulcan).  They  report  darii  lines  In  corona  spec- 
trum. 

Professor  Hastings's  observations  of  the  change  of 
length  in  the  147-1  line  on  the  east  and  we.st  sides  of 
sun  relate  to  a  theory  recently  prujioseil  by  him, 

lat  the  'apparent  corona,'  .is  it  may  be  called,  is 
mainly  a  (HITractioR  phenomenon,  the  real  corona 
ilielf  Iteing  only  a  very  narrow  ring  around  the  sun, 
optically  widened  out  by  diffraction  (not  refraction) 
at  tlie  edge  of  the  moon  into  the  extensive  )ialo  ac- 
tually ob>erved.  Professor  Uastiiigs  arranged  an  ap- 
pnnttus  by  which  the  coronal  spectrum  on  both  sides 
of  the  sun  could  bo  simoltaneously  observed,  and 
fuuiid  that  at  the  beginning  of  the  totality  the  1474 
line  was  11!'  long  on  the  east  side,  while  it  was  short 
and  faint  on  the  wvai.  \*  the  eclipse  advanced,  this 
inoijuality  disappeared,  and  at  iLs  close  was  reversed, 
the  change  being  much  greater  tlian  could  be  ascribed 
simply  to  the  moon's  motion.  While  the  observation 
accords  satisfactorily  with  the  new  throry,  it  is,  how- 
ever, doubtful  whether  It  will  Ih;  regarded  as  j)rntlng 
it,  since  the  effect  can  also  he  explained  simply  a»  a 

enomenon  of  acilal  Illumination. 
The  corona  Is  reported  as  having  been  lirigbt,  With 


Ave  well-defined  stroauiers,  of  length  not  stiiteil.    The 
chromosphere  was  unusually  quiescent. 

Messrs.  Brown  and  Preston  were  left  at  Honolulu 
to  make  pendulum  observations.  All  the  mcmbera 
u(  th>>  party  are  reported  as  in  good  health.  The 
French  parly  are  also  expected  at  San  Francisco  In 
a  day  or  two. 

—  The  instructions  of  the  Greely-rellef  party  hava 
been  published.  They  are  to  endeavor  to  reach 
Oreely  by  ship  if  [Mjssible.  The  Proteus  has  been 
chartered  for  the  occasion.  If  unsuccessful,  they  are 
to  winter  at  Lifeboat  Cove,  Littleton  Island:  though 
why  they  should  get  on  the  side  farthest  from  the 
party  to  be  rescued  is  not  clear.  Sledge-journeys  will 
he  made,  if  practicable,  after  winter  sets  in;  though 
the  time  when  Smith's  .Sound  may  be  crossed  by 
sledges  to  Cape  Isabella  cannot  be  early  in  the  sea- 
son, and  may  not  present  itself  at  all.  "Three  hard- 
ice  men  '  are  to  be  taken  from  St.  Johns,  and  appar- 
ently will  be  the  only  memliers  of  the  party  having 
any  knowledge  or  experience  of  the  arctic  regions, 
the  rest  t)eing  ofTlcers  and  enlisted  men  of  the  U.  S. 
army.  As  the  expedition  has  been  contemplated  for 
a  year  at  least,  it  seems  unfortunate  that  the  expe- 
rience of  Lieut.  .Schwatka  could  not  have  been 
brought  to  bear  on  the  outflt  and  plans.  Tiie  Instruc- 
tions state  that  Oreely'a  supplies  will  be  exhausted  in 
the  coming  autumn,  which  Is  a  surprise  to  those  who 
were  informed  by  the  public  prints,  at  the  time  his  ex- 
pedition set  out,  that  he  was  provisioned  for  three 
years.  It  is  evident  that  the  question  of  rescue  is 
even  more  grave  than  lias  been  generally  understood, 
especially  when  the  tisual  impracticability  of  cross- 
ing Lady  Franklin  Souud  on  the  ice  (as  established 
by  the  Nares  e.xfiedition)  is  taken  into  account,  Mr. 
Beebe  will  not  accompany  the  relief  party.  The 
U.  S.  S.  Vantic  will  accompany  the  Proteus  as  tender. 

Messrs.  H.  G.  Dresel  and  A.  A.  Ackerman,  ensigns, 
V.  S.  navy,  accomp.iny  the  Grcely  relief  party  to 
Greenland  as  naturalists  attached  to  the  U.  S.  S.  Tan- 
tic.  Both  of  these  gentlemen  have,  during  the  past 
eight  months,  been  acting  as  assistants  in  the  U.S. 
national  museum  at  Washington,  the  former  in  the 
deparlmuut  of  fish,  the  latter  in  the  department  of 
mineralogy.  They  are  mainly  equipped  for  collect- 
ing marine  objects,  and  interesting  results  in  the  line 
of  flsh  .ind  marine  invertebrates  are  expected  from 
them. 

—  Nature  states,  that  at  a  meeting  of  the  sttb- 
scrjbers  to  the  Balfour  memorial  fund,  held  at  Cam- 
bridge on  the  2tnh  Inst..  It  was  slated  that  £.S,:i(M)  had 
been  promised,  all  except  i'luo  of  which  had  been 
paid.  Of  this,  £8,o7»<  had  been  invested,  yielding  an 
annual  income  of  £iiH  lOo.,  which  it  was  ho|ied 
further  subscriptions  would  raise  to  ^SIM).  Among 
the  regulations  agreed  to  were  the  following:  the 
income  of  the  fund  shall  be  applied,  (1)  to  endow  a 
studeolablp,  (he  bolder  of  which  shall  devote  himself 
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to  original  rftearcli  in  biology,  eapeciitily  animal  mor- 
pholrigy;  (2)  in  further,  bynccofiioriAl  gnvnls  of  money, 
orlgtnni  research  in  the  same  siitijei-t.  The  student 
shall  not  necessarily  be  a  ruomlicr  of  the  university, 
und,  during  his  tenure  of  the  studentship,  shall  devote 
hitDseJf  to  original  biologieal  lni|Uiry,  and  shall  not 
systeniallciUly  follow  any  business  or  profession,  or 
e.ngage  In  any  eduratlnnal  or  other  worI<.  which,  in 
tlie  opinion  of  those  charged  with  the  administration 
of  the  fund,  would  Interfere  with  his  original  inqui- 
ries. The  place  and  nature  of  the  studies  of  the  stu- 
dent shall  be  subject  to  the  apiiroval  of  the  managers, 
provided  that  the  student  shall  be  bound  to  pursue 
Ilia  studies  within  the  university  during  at  least  three 
tenns  during  his  tenure  of  the  stuilrntship,  unless 
the  managers  shall,  with  the  approval  of  the  l>oard, 
dispense  with  this  requirement  for  special  reas<ms. 
The  managers  shall  take  sucli  steps  as  they  may  think 
necessary  to  satisfy  themselves  as  to  the  diligence  and 
progress  of  the  student,  and  may  require  from  him 
any  reports  or  other  information  on  the  subject  of 
his  studies  wliich  they  may  think  desirable.  The 
studentship  shall  lie  tenable  for  three  years;  but  it 
may  be  continued  over  a  second  tenn  of  three  years 
(but  DO  longer)  to  the  same  person,  if  the  mauagers 
and  board  decide  that  it  would  be  clearly  in  tlie  inter- 
ests of  biological  reseandi.  The  balance  of  the  in- 
come of  the  fund,  after  providing  for  the  studentship 
aud  for  any  necessary  expenses  connected  with  the 
election,  shall  he  devoted  to  the  furtlierance  of  origi- 
nal research  in  biology,  especially  animal  morphology. 
Grants  may  be  made  for  this  purpose  either  to  the 
holder  of  the  Balfour  studentship  or  to  any  other  per- 
son engaged  in  research. 

—  From  a  circular  issued  to  the  members  of  the 
American  committee  of  the  Balfour  memorial  fund, 
we  learu  that  the  subscriptions  received  by  the  treas- 
urer up  to  June  11  amoiuited  to  $tl.']4.05.  The  ex- 
penses incurred  were  $31.06,  leaving  a  balance  of 
WW.W),  which  h.is  been  forwarded  to  the  general 
treasurer  of  the  fund  in  England. 

—  During  the  winter  of  188:}-84,  series  of  lessons 
will  be  delivered  before  the  Teachers'  school  of 
science  in  the  Lowell  free  courses.  Teachers  will 
please  note  the  fact,  that  these  lessons  are  chiefly  upon 
one  subject,  chemistry,  and  that  the  lirsl  course  of 
five,  by  Mr.  Norton,  is  preparatory  for  the  other  two 
courses.  First  course:  Elements  of  chemistry,  by 
Lewis  M.  Norton  of  the  Massachusetts  institute 
of  technology;  First  principles  of  chemistry;  The 
chemistry  of  the  air  ;  The  chemistry  of  the  water; 
The  chemistry  of  combustion;  The  chemistry  of  the 
metallic  elements.  This  course  will  be  illustrated 
by  the  simplest  apparatus  which  can  be  used  for  such 
purposes.  Second  course:  Practical  examination, 
with  simple  apparatus,  of  the  physics  and  chemistry 
of  vegetable  physiology,  by  Professor  George  L. 
Goodalc  of  Harvard  university  ;  Vegetable  assimila- 


tion ;   The  mode  in  which  plants  prepare  (nod  (or 

themselves  and  for  animals;  The  kinds  of  foo.l 
In  vegetable  organs;  Illu.slrationn   of  llit*    si. 
sugars,  oils,  and  albumlnoidnl  mailers  ;  Row  ' 
used  by  plants  and  auimab  in  the  formation  ' 
parts:  MeclianicJi  of  growth;    How  foo<l   Xa  h 
work  of  all  kinds  by  different  organisms;  Adn; 
of  orgtinlsms  to  extremes  of  heat  and  light, 
with  respect  to  geographical  distribution.     T1j>- 
ers  in  the  audience  will  be  supplied  with  aim 
paralus;  and  this  course  and  Mr.  Crosby's  h,..  .~ 
made  experimental  and  thoroughly  practical  »o  far 
as  this  is  possible.    The  series  will  oe  concluded  by 
llvi!   lessons  on   chemical   principles   illustrale<i    by 
common  minerals,  by  \V.  O.  Crosby  of  the  ^' 
chuselts  institute  of  technology,    which    cai>: 
present  be  more  fully  described. 

—  The  new  Fish-commission  steamer  A lbatro»*bas 
recently  arrived  at  tlie  Brrwiklyn  (N.y. )  navy-jrani 
from  her  first  extended  cniise.  w)iich  covered  lh» 
region  from  Cape  Hatteras  to  NewjKirt  (It.  1.).  thm 
main  object  of  this  cnii.ic  was  to  thoroughly  teat  tli* 
various  appliances  of  research  before  starting  upon 
the  regular  campaign,  which  will  begin  about  July 
1.  A  considerable  amount  of  stonny  weather  was 
encountered;  but  In  the  worst  of  it  the  new  ablp  bo- 
haved  splendidly,  the  greatest  roll  recorded  tinvlnic 
been  only  about  29  degrees.  Numerous  dredginpi 
and  soundings  were  ma<.le  down  to  a  depth  of  I.IW 
fathoms,  and  a  large  amount  of  valuabl.  ■t\ 
material  was  obtained.  Experiments  wci  .. 
with  the  powerful  electric  lamps  for  iighriug  up  tlu> 
sea.  Considering  the  inexperienced  crew,  and  th" 
newness  of  all  the  appliances,  this  (Irst  trip  li:i 
entirely  satisfactory.  .\t  Brooklyn  the  Albtitri- 
recelve  a  new  coat  of  paint,  after  which  she  will  »»• 
poir  to  Washington  to  fit  up  for  the  summer  work. 

—  The  summer  Investigating  party  of  the  U.  S.  fi«h- 
commission,  with  the  commissioner,  Prvfessor  B.iir>l. 
will  leave  for  the  Wood's  HoU  (Mass.)  station  about 
July  1,  for  a  stay  of  three  months  or  longer.  Thie 
party  will  consist  of  the  same  meml>ers  as  during  tbr 
past  two  years,  Professior  Verrill,  of  Yale  college,  be- 
ing in  immediate  charge  of  the  zoologU-al  work,  "nt* 
new  steamer  Albatross  will  make  )i' 

same  place,  and  the  Fish  Hawk  will 
ing  and  trawling  In   the   neighboring   regions.     Ar- 
rangements are  now  nearly  completed   for   mtarting 
work  upon  the  new  wharf  in  the  big  batrU^r,  aad 
upon  the  laboratory  and  dormitory  building*,  ^■.'io.-u 
are  to  occupy  sites  at  the  Inner  end  of   ttw 
These  structures  will  nil  be  in  readiness  f---  ' 
son  of  1861. 

—  The  new  Parkes  museum  of  hygiene  vi  :l^  . 
in  London,  May  "JO.    The  Duke  of  .\lbaiiy  d> 
the  opening  address,     .\mong  the  -\- 
Charles  Uiike,  Professor  Tynd.dl,  aiv 

of  York. 
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'THE    IMPORT    DUTY    ON    SCIENTIFIC 
JOURNALS. 

TirE  failure  of  Congress  la^t  session  to  put 
Ihfjoks  ami    periodicals  on    tlie  free   list   w.ia, 
(•wliatcvcr   some   of  our   literary    frieiifls   may 
|thiuk,    a    itci-ioua    disaiJ{iointment    to    nian}' 
tscienlific    wurl»ers.     As   lo   tlie   general   fl'oe- 
I  traile  (|Uestion,  or   tbe   iin]iolicy  of  imposing 
B  tax  on  mental  eultnre,  we  have  nothing  lo 
'  say  here ;  and,  indeed,  nothing  that  scientific 
men   could   say   tvotild   at   present  have  any 
I  practical  eflcct  against  tiie  influence  which  the 
i  publishers,    with   their   capital   and  organiza- 
Ition,  exert  whenever  they  think  their  interests 
threatened.     AVc  believe,  however,  that  some- 
thing might  be  done  by  a  combined  ctTort  of 
American   Bcientiflo  men  to  get  the  duty  re- 
moved from  certain  specified   foreign  journals, 
which    no    publisiier    in    the    United    Slates 
Twould  ever  dream  of  reprinting,  and  which  in 
no  way  cnmpetc  with  any  American  piil)liRa- 
tion.     To  take  a  few  examples  :  the  Quarterly 
I  journal  of  mathematics,  the  Jtepertorimn  der 
Ipbyaik.   the    Compter  reudun.    and    J'jtihjer'a 
fAichiv   Jiir   die   gesammle   physiologie   could 
'  never  conceivably  be  reprinted  in  this  country 
I  except  At  a  loss.     On  each  number  of  these 
I  journals,  as  it  arrives  by  mail,  the  subscriber 
kls  nevertheless  forced  to  pay   dut^'  before   it 
|ia   delivered    lo   him.    and   is    IVenuently  put 
also   to   tlie  additional   annoyance  of  having 
'  to  go  in  person  to  the  jiost-ofHce  or  customs- 
[  house.     These    vexations    duties    protect    no 
t  American  interest.     What  they  do  protect,  if 
any  thing,  is  the  European  investigator  from 
equal    competition  on  the   part  of  American 
I  workers,  to  whom  the  gaining  of  a  knowledge 
of  what  is  taking  place  in  other  <-onntrie8  iu 
the   various  branches  of  science   is  made   as 
costly  AS  possible. 

It  is  useless  to  answer  that  all  incor|)OralL'(i 

educational    institutions   get   their  periodicals 

doty  free.     Many  of  the  most  active  workers 

[have   no   college   library    within    reach ;    still 

'fewer  colleges    can    afford    to    subscribe    to 

more  than  a  very  limited  number  of  scientific 
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journals ;  and  .ill  busy  teachers  and  investi- 
gators know  that  it  is  essential  to  have  at 
least  the  chief  publications  in  their  own 
special  line  of  work  always  at  hand  for  imnic- 
diate  consultation,  or  for  perusal  in  a  chance 
half-hour's  leisure,  without  the  necessity  of 
a  pilgrimage  to  a  library  for  the  purpose. 
Happily,  tbe  day  Is  rapidly  going  by  when 
nil  expected  from  a  college  professor  was, 
that  he  should  be  pretty  well  '  u[) '  in  a  toler- 
nlily  modern  le.xl-book,  and  be  able  to  hear 
recitations  tVom  it.  To  maintain  n  worthy 
position  among  his  fellows,  and  do  his  duty 
liy  his  studeuts,  a  professor  nowadays  mast 
know  something  of  all  the  recent  work  of 
importance  in  his  own  line  of  study ;  not  ne- 
cessarily know  the  details  in  each  minute  sub- 
division of  it,  but  at  least  have  skimmed  over 
the  recent  publications,  so  as  to  be  able  to  tell 
an  inquiring  student  where  the  latest  papers 
are  to  be  found,  and  give  him  some  hint  as  to 
the  comparative  value  of  the  investigations  of 
different  workers.  To  do  this  properly,  a 
professor  must  have  the  readiest  access  to  the 
current  literature  of  his  own  department. 
This  •  readiest  access '  implies  that  he  must 
receive  personally  all  the  more  Lm|M)rtaut 
journals  at  tlic  earliest  possible  date. 

We  venture  to  suggest  to  the  American 
association  for  the  advancement  of  science, 
that  it  appoint  at  its  next  meeting  a  committee 
to  draw  up  a  definite  list  of  foreign  technical 
journaJs  of  mathematics,  physics,  chemistr.v, 
mineralogy,  geology,  geography,  Iwtany,  zool- 
ogy, physiology,  and  ethnology,  such  as  do 
not  compete  with  any  enterprise  of  any  pub- 
lishing firm  in  the  I'nited  states;  and  then 
urge  upon  Congress  the  jiassage  of  a  special 
act.  putting  these  journals  on  the  fVee  list. 
In  England.  Erance,  and  Germany,  there  are 
always  lo  be  found  members  willing  to  bring 
before  the  legislature  the  legitimate  claims  of 
science.  We  cannot  duubt,  that,  if  a  suitable 
bill  were  drawn  up  by  otlicial  representatives 
of  science  in  the  United  States,  some  member 
of  Congress  could  be  found  to  introduce  and 
support  it.  If  jndiciuusly  framed,  so  as  to 
touch   no  publisher's  |xieket,  and  vigorously 


590 


SCIENCE. 


tVou  L,  Ko. 


supported  by  the  influence  of  the  scientific 
men  of  the  country,  such  a  bill  couUJ.  we  fool 
certain,  be  passed  through  Coiign-ss.  liberat- 
ing us  fi'oni  this  tax,  which  falls  llea^'icr  on 
men  the  poorer  thcj-  are  and  the  more  faith- 
ftilly  they  try  to  do  their  duty. 

Some  of  our  most  esteemed  literary  idols 
have  lately  astonished  us  by  signing  a  state- 
ment which  seems  to  impl}',  that,  in  their 
opinion,  American  literature  needs  coddling 
to  keep  it  alive.  They  must  decide  in  tlieir 
own  line  of  work.  "We  are  certainly  not  less 
proud  of,  or  less  desirous  to  cherish,  Ameri- 
can science  than  they  are  American  lettora, 
and,  we  are  bold  enough  to  think,  with  at  least 
AS  much  reason.  We  are  sure  that  we  give 
expression  to  the  conviction  of  all  American 
scientific  men  when  we  say  that  we  lielieve  in 
no  isolated  American  science.  The  accurate 
study  of  nature  is  the  common  daty  of  all 
civilized  peoples  :  what  each  does  helps  all  the 
rest. 

In  this  connection,  we  are  rejoiced  to  find 
that  most  American  artists  have  taken  a  posi- 
tion in  regard  to  art  agreeing  with  ours  in 
regard  to  science.  The  attitude  lately  taken 
by  certain  prominent  authors  is  but  one  sign, 
among  several,  of  a  certain  tendency  in  Liter- 
ature to  fall  from  its  former  lofty  ideals:  and, 
losing  the  characteristics  of  a  profession,  to 
become  simply  a  trade,  followed  for  the  sole 
sake  of  the  money  to  be  made  at  it.  If  tiiis 
does  happen,  then  Art  and  Science  will  have 
to"  take  the  place  once  held  by  Letters,  and 
strive  to  keep  alive  the  belief  that  there  are 
more  worthy  aims  in  life  than  getting  the 
largest  irassible  number  of  dollars  for  one's 
work,  whatever  it  be.  We  do  not,  however, 
now  ask  our  litcrarj-  ft-iends  to'exiwsc  them- 
selves to  a  promiscuous,  and.  as  they  appear 
to  think,  debasing  comiietition :  we  only  ask 
to  be  allowed,  duty  free,  a  limitetl  number  of 
purely  technical  journals ;  and  we  shall  still 
read  with  delight  the  Autocrat  and  the  Pro- 
L/to»or,  although  sorely  pained  that  our  own 
familiar  friend,  in  whom  we  trusted,  has  done 
what  lay  in  his  power  to  make  it  difficult  for 
us  to  learn  our  anatomv. 


THE   MICROSCOPIC    EVIDENCE    OF 
LOST  CONTINENT. 

Mrcii    interest   has   been   altftche<l    to    Si 
Paul's    rocks,    situatwl    in    the    mid- Atlantic 
nearly  under  the   equator ;  sint*   they   wcr 
slated  by  Darwin'  to  bo  unlike  any  rock 
h.id  ever  met,  and  that  they  were  not  volc4ini« 
Darwin's  words  have  caused  these  rocks  to 
looki!il  upon  us  forming  a  (jortion  of  the 
Alhiiitis  :  those  holding  that  view  overlc 
the  fact  that  Darwin  simply  mount  that 
were  not  rocks  of  volcanic  origin  such  as  Iht 
he   had    any   acquaintance   with.     That 
were  not  eruptive  or  volcanic  of  earlier  dal 
than  the  other  islands  in  the  Atlantic,  he  w« 
not  in  a  position  to  assert,  and  evidently 
not  intend  to  do  so.     Being  of  difTeront  m: 
rial  from  the  other  Atlantic  islands,  they  migli 
even  be  of  comparatively  modern  origin,  ac 
still  not  show  especial  traces  of  their  erupt 
character.     .Situated  as  these  islands  are, 
relation  of  the  rocks  of  which  they  are 
posetl   to  the  adjacent   rocks  cjin   be 
tained :  hence  the  only  resort  is  to  stud 
structure  and  composition   of  the   hjck-: 
itself,  and  to  ascertain  what  evidence  it  may 
atford. 

When  these  rocks  were  examined  in  fitu 
the  members  of  the  Challenger  expoditiop 
they  were  thought  by  Mr.  Buchanan  to  be  vet 
orable  to  the  serpentine  group,  but  by 
Wyville  Thomson  to  have  been  formed  by 
'  ojecta  of  sea-fowl.'  '■" 

In  this  state  of  affairs,  the  nmterial  oollec 
was  wisel3-  placed  by  Mr.  .lolm  Murray,  wl* 
had  charge  of  the  Challenger  material,  i| 
the  hands  of  a  competent  lilliologist,  Ucv.  . 
Rennrd,  S..L,  curator  of  the  royal  museum 
natural  history  at  Brussels. 

When  studied  microscopically  these  roc 
were  found  to  be  compost.'d  of  olivine,  cnstatit 
actinolite,  chromite,  or  picotite,  and  a  pyroxeu 
mineral.  When  M.  llenard  first  cxaiuinfi 
these  rocks,  he  thought  that  he  discovered 
them  certain  structures  which  he  regarded 
rtuiiial."  He  therefore  held  that  those 
were  of  eruptive  origin  ;  hut  in  some  publL 
tions  recently  issued  lie  has  niDdilii-d  his  ■ 
and  is  incUned  to  regnrd  the  stnicturcs 
schistose  and  not  lluiilal.* 

M.    Kenuiil  then  endeavors  to  show 
these  may  be  metamorphio  sedtmontiiT}' 
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land  tlKTi-fore.  accoiiling  to  him,  true  schists  ; 
Fhenw  he  wnulil  argue  ihoy  are  the  remains  of 
an  fXttMisive  land  area  —  an  Atlantis  —  of 
:ii<'h,  ovviuK  to  donutlation,  only  these  few 
t^mains  are  iefl.  His  arguments  are  based  on 
;ln>  appari-nt  microscopic  schistose  stmcture 
of  the  St.  Paul's  rock,  and  on  the  fact  that 
certain  olivine  rocks  have  t>ccn  found  asso- 
ciated with  crystalline  schists. 

In  examining  the  first  evidence,  the  writer 

may  state,  that  he  has  in  his  iwssession  two 

specimens  of  these  rocks,  sent  liim  hy   Mr. 

John  Murray  ;  and  therefore  the  evidence  that 

kitheir  sections  afford  will  be  given.     The  sec- 

[tions  of  one  —  the   least   altered  —  are  com- 

Iposed  of  olivine,  enslatite.  diallage,   picotitc 

tor  chromite,  magnetite,  pyrite,  actinolite,  and 

|8er(ientine. 

While  M.  Ri^nard  remarks  that  all  the  min- 
erals have  their  i)riMcipal  axis  parallel  with  the 
.aupposed  schistose  or  Huidal  structure,  they 
[are  found  by  me  to  stnml  in  every  direction 
1  regarding  that  structure,  —  even  at  right  an- 
fgles  to  one  another.     Indeed,  no  stmcture  has 
been  seen  iiy  me  that  I  can  regai-d  as  truly 
schistose  or  tluidal. 

A  structure  does  e.xist  somewhat  resembling 
a  schistose  one.  which  ap|x-ars  to  l)e  the  result 
|of  secondary  alteration  of  the  rock-mass.     M. 
JBenard  states  that  the  roek  is  fresh  and  unal- 
[tereil  in  certain  of  the  9|}eeimens,  and  one  of 
mine  answers   to  his   description  of  his  sup- 
l)osed  unaltered  rock.     He  further  stales,  tiiat 
the  8tructiu-e  of  this  rock  is  peculiar,  and  un- 
like that  of  other  olivine  rocks.     My  sections 
lead  me  to  a  somewhat  different  conclusion. 
In  them,  [xtrtions  were  found  that  I  regard  a.s 
the  origiiuil,  uualtertH)    rock.     These  showed 
:ic  same  structure  and  characters  that  other 
unaltered  olivine  rocks  sliow,  and  do  not  ap- 
pear to  be  of  any  abnormal  type. 

The  main  portion  of  the  rock  which  M.  Rc- 
n.ird  regarded  as  gruundmass,  and  held  to  be 
unchanged,  is,  in  my  opinion,  greatly  altered, 
and  contains   only  remnants  of  the  original 
j  miuernlfl  of  the  rock.     lb?  regards  this  grouud- 
Iniass  as  com|jo>4cd  entirely  of  olivine  grains, 
I'but  of  this  I  have  grave  doubtA.     The  micro- 
iscopic  characters  of  this  groundmass  do  not 
|ap|M^ar  to  me  U>  be  those  of  ordnuiry  olivine, 
I  but  rather  those  of  minenils  of  secomlary  ori- 
fgin.     That  this  groundniass    is  of  secondary 
origin,  for  the  most  part,  is  shown  by  its  oc- 
currence along  Uie  fissures   in   tin;   unaltered 
lolivine ;  by  its  relations  to  the  minerals  that 
surrounds,  —  which  relations  arc  the  same 
those  existing  bctwe«ii  the  original  minerals 
id  their  alteration  protlucts  in  other  rocks : 


and  by  the  so-calleil  *icliist080  structure.  I 
do  not  design  to  call  in  f|uestion  the  work  of 
M.  Henanl.  who  is  a  thoroughly  competent 
observer,  and  whose  sections  have  not  been 
seen,  but  rather  to  show  that  the  characters 
in  my  sections  do  not,  in  my  juilgment,  bear 
out  the  conclusion  derived  by  him  from  his. 
Questions  of  this  kind  are  largely  dependent 
ujwn  the  methods  of  work  and  the  kind  of 
study  to  which  the  observer  has  devoted  him- 
self. M.  Ilenanl  has  given  nmch  time  to  the 
study  of  crystalline  schists  and  the  older  erup- 
tive rocks  ;  while  the  present  writer  has,  for  a 
number  of  years,  devoted  much  of  his  time 
to  the  study  of  unaltered  rot^ks,  and  to  the 
tracing  of  their  various  types  through  to  the 
extreme  |>hasos  of  alteration,  studying  both 
modern  anil  ancient  forms,  with  especial  ref- 
erence to  their  origin  and  development.  It  is 
therefore  natural  that  we  should  both  look  at 
the  8t.  Taul's  rocks  from  a  somewhat  difiercut 
stand-|Kiiut. 

But  to  continue.  It  is  contrary  to  the  laws 
of  physics  and  chemistry,  that  a  mineral  in 
the  process  of  alteration  should  protlucc  itself 
again.  Alteration  is  rather  a  passage  from 
an  unstable  to  a  more  stable  compound  in  the 
conditions  to  which  the  rock  is  then  exposed : 
hence  the  resulting  mineral  in  this  case  must 
belong  either  to  another  variety  of  olivine, 
or  to  a  distinct  mineral  species.  This  would 
hold  g<x)d  if  more  than  one  mineral  should  be 
formed. 

The  actinolite,  picotite  or  chromite,  magne- 
tite, pyrite.  and  seriR'uline,  are  regarded  by 
me  as  secondary  proilucts  in  this  case,  and 
not  original  minerals. 

In  the  places  showing  the  unaltered  condi- 
tion of  the  rock,  the  granular  structure  is  the 
same  as  that  believed  to  l)e  due  to  crystalli- 
zation from  an  igneous  magma,  and  not  owing 
to  detrital  action. 

The  sjjecimens  sent  me  show  that  they  are 
snrface  and  weathere<l  specimens,  to  which 
cause  i-s  probably  due  much  of  the  difllculty 
met  in  their  study.  It  is  to  be  hoped,  that, 
8hould  .St.  Paul  rocks  be  visited  again,  great 
pains  will  be  taken  to  procure  specimens  as 
far  in  the  solid  rock  as  possible. 

Microscopically,  then,  the  writer  holds  that 
these  rocks  allbrd  evidence  in  their  structure 
and  composition  favoring  the  view  that  they 
are  eruptive,  while  in  his  sections  he  win  Bud 
nothing  supporting  the  theory  of  M.  Henard. 

It  now  remains  to  look  at  the  question  of 
the  association  of  olivine  rocks  with  schists  as 
proving  that  they  are  both  of  a  common  origin. 

This  line  of  argument  the  writer  had  occa- 
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sion  to  meet  in  reference  to  rocks  of  a  differ- 
ent composition  n  few  rein's  ago.'  M.  Re- 
nanl's  line  of  argument  would  prove  tiint  n  dike 
in  ooiiglomcrnte  had  tiie  same  origin  as  tiio 
conglomerate  itself.  —  would  prove,  that,  when 
sandstones  and  lava-llows  are  inlerbedded,  both 
Imve  a  common  origin.  In  luiy  volcanic  dis- 
trict we  have  mingled  in  inextricable  confu- 
sion Iava-tlow$,  ashes,  .scoriae,  dikes,  and 
scdimciilarv  rocks :  are  these  all  of  common 
oiigin  because  they  are  associated?  Is  a  lava- 
flow,  buried  by  the  se.ishore  sands,  of  like 
origin  with  the  sand?  In  our  older  rocks  we 
have  dikes  i-ntting  in  every  direction  :  are  they 
the  same  as  the  rocks  they  cut? 

The  only  [)roof  regarding  the  origin  of  as- 
sociated rocks  is  the  relation  that  thev  hear 
to  one  another:  the  mere  fact  of  association 
in  itself  is  no  proof. 

In  another  resijoct  M.  Renard's  argument  is 
fbulty,  inasmuch  as  it  a.ssnnies  that  all  crystal- 
line schists  are  nf  -sedimentary  origin.  Krup- 
tlve  are,  as  a  rule,  more  sulyect  to  alteration 
than  setliracntary  rocks ;  therefore,  in  propor- 
tion to  their  abundance,  they  are  more  coin- 
inouly  fonncl  as  metatnorphic  rocks  than  the 
others.  One  of  the  common  metamorphosed 
characters  of  eruptive  wcks  is  a  schistose 
strufture,  and  the  mere  fact  that  a  rock  shows 
such  a  structure  affords  no  proof  of  its  origin. 
The  writer  has  seen  a  well-marked  schist 
cutting  in  a  dike  directly  across  the  stratifi- 
cation of  a  conglomerate,  —  it  was,  of  course, 
a  metamorphosed  basic,  eruptive  rock. — and 
be  has  seen  numerous  other  examples  of  a 
similar  character. 

The  best  evidence  regarding  the  origin  of 
the  olivine  rocks  is  in  behalf  of  their  cru|)- 
tive  characters,  as  M.  Kenard  points  out :  on 
the  other  side,  positive  evidence  seems  to  V>e 
wanting,  it  being  rather  a  matter  of  personal 
opinion  than  facts.  In  such  cases  as  those 
examined  by  Professor  Bonney,  and  the  one 
studied  by  the  present  writer  on  Lake  Supe- 
rior, the  fads  and  evidence  in  l)elialf  of  their 
eruptive  origin  are  i-lear  and  explicit.  So  far, 
then,  as  the  mineralogical  constitution  of  the 
St.  I'buI's  ro<'ks  go,  it  [ioints  rather  towards 
un  eniptive  than  a  sedinieulary  origin  for  them. 

Indeed,  <lid  it  not,  it  is  dilFicult  to  see  how 
any  ilcnudation  could  take  place  so  far  down 
in  the  sea,  as  is  here  require<l,  when,  as  M. 
Renard  admits,  there  is  no  evidence  that  any 
sinking  has  occurred.* 

The  writer  would  therefore  hold  that  the  St. 
Paul's  rocks   otTer    no   evidence  in   favor  of 

■  Ptoc.  BoaL  aoc.  nat.  blit.,  IMO,  ii.  470-4TV. 

•  e<c  alao  Pror.  A,  UelUr,  Xalurt,  18»9t,  nvll.  ii,  M. 


their  being  the  remains  of  a  lost  Atlantis  ;  but 
rather  that  they  are  of  eruptive  origin.  III-' 
other  Atlantic  islands,  although   prolml 
earlier  date  than  the  prevailing  rocks  upon  liw; 
latter.  M.  E,  Waoswokth. 


THE  PASCAL   HEXAGRAM. 

The  Royal  academy  of  Belgium  in  1H7!),  nm! 
again  in  1S81.  offered  its  prize  for  a  solution  of 
the  following  question  :  "To  extend  as  much 
as  possible  the  theories  of  the  ptiints  an<1  I'"-  « 
of  Stoiner,  Kirkman,  Caylej,  Salmon,   II 
Bauer,  to  the  properties  which  are,  for  liij;ii>r 
jjlane  curves  and  for   surfaces  and    curves  (n 
space,  the  analogues  of  the  theorems  of  P. 
and  Brinnchon  (see,  fur  these  last,  the  wri' 
of  MM.   Cremona,   P.    Serret,.  and   Folic)." 
The  only  contestant  for  the  prize  in  IflSl  w«<< 
Professor  Veronese  of  the  university  of  P- 
whose  work  on  the  subject  of  the  original  i 
rcms  was  already  well  known.     To  the  paper 
submitted     In     him,    the    Belgian    academy, 
advised  by  its  committee,  consisting  of  MM. 
Folie,  Catalan,  and  de  Tilly,  declined  to  awarvl 
the  prize;  and  the  t>.iper  has,  in  consciiuence. 
been  published  in  tull  in  the  Annali  di  m   r- 
maticd  (xi.,  Dec,  1«82,  143  p.)  with  the  rt 
of  M.  Folic,  and   a   commentary  thereon    ny 
Veronese.     It  is  a  controversy  of  unusual  live'- 
liness'fora  mathematical  one.    Before  entf 
upon  its  merits,  we  shall  give  a  sumnjiu 
the  memoir  of  Professor  Veronese. 

The  extensions  of  the  properties  of  the  PkacI 
hexagram  hitherto  projioscd  have  been  special^ 
and  not  general,  and  hence  are  incapable 
being  carried  farther.     When,  for  instance.  lli| 
six  |)erfectly  arbitrary  points  on  the  <•'■•"■ 
replaced  by  sis  generatrices  of  the  hyi 
three  must  be  taken  from  one  system,  aim  iumt 
from  the  other ;  and  one  gets,  with  this  rcstric 
tion,  only  a  single  pair  of  lines,  eorres|iondir 
to  one  conjugate   paii'  of  the  twenty  .steir 
points.     Cremona's  extension    to   a   cubic 
space,  on  the  other  hand,  can  be  obtained  t>J 
simple  projection  from  the  hex.igram  in  u  plan! 
conic.     To  develop  these  special,  unintei-esi 
ing.  easy  resultK  would  not  be,  according  to 
Veronese,  to  answer  the   proposed    ciuesiinn  : 
so,  leaving  them  one  side,  he  proceeds  Ic 
application  of  a  different  melbp<l,  —  tlie  tlv    i  . 
of  substitutions.     His  method  is,  in  brier   to 
represent  the   six   points   on   a  conic    by     :\ 
values   of  a   parameter,    whose   pcrmiitaf 
give,    from  any   figure    whatever   which 
represent,  seven  hundred  and  twenty  II;; 
of  the  same  kind,  or  a  aivisor  of  720.     If,  for 
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inatance,  tbc  parameters  are  the  homogcDoous 
|co-or(linnte8of  a  jwint  in  a  five-diinetisional  Hat, 
Fono  gels,  Ii3'  permutiiig  tliera,  seven  buudred 
and  Iwoiily  ixjiiits,  wliicli  I'orresiwiid  in  twelves 
to  the  sixty  Pascal  lines.     The  analogy  is  pre- 
rcise ;  for  the  two  figures  have  the  same  alge- 
[bralc  base,  namely,  the  substitutions.     In  his 
[former  paper.  Veronese  forma,  for  convenience, 
ont  of  the  six  fundamental  jwints,  fifteen  tri- 
angles, and,  out  of  the  sixtj'  Pascal  lines  and 
Kirkmnn  points,  six  eondgurations  11,  consist- 
ing each  of  ten  Pascal  lines  ami  ten  Kirkman 
points,   |xiles  and    iwlars  with   respect  to  a 
conic,     fie  finds,  that,  in  a  five-fold  flat,  to 
the  triangles  correspond  lifleeu  surfaces  of  the 
second  ortler  in  four  dimensions  ;  to  the  sixt^' 
Pascal  lines,  sixty  surfaces  of  the  fourth  order 
in    three   dimensions ;    to  the  twenty    Steiner 
[points,  twentj'  surfaces  of  the  sixth  order  in 
[two  dimensions;  and,  to  the  six  tigures  H,  six 
[configurations  fj,  represented  in  the  theorj' of 
groups  by  the  six  remarkable  six-valued  func- 
tions found  by  Serret  (LiouviUe,  Ift.iO).     As 
a  sample  of  the  vast  multitude  of  propositions 
given  concerning  these  figures  and  si>aies.  we 
.may  take  the  following:   the   seven    hundred 
[and  twenty  points  obtained  by  pernniting  the 
Bix  co-ordinates  form  a  hundred  and   twent}' 
cycles  of  six  points  on  rational  curves  of  the 
ififlh   order.     Thi-v  lie  in  sixes   on    conies   in 
[twenty-four   hundred    planes,    which   pass    by 
hundred  and  twenties  through  the  twent}'  in- 
[tersections  of  the  sp.iee  unity  with  the  faces  of 
Itlie  fundamental  pyramid.     They  are  in  twen- 
Ity-fours   in    four   hundred    and  fifty  threefold 
[spaces,  which  go  by  thirties  through  the  in- 
[tcrsections  of  the  space  unity  with  the  fifteen 
[threefold  faces  of  the  fundamental   pyramid; 
[and  in  hiindreil  and  twenties  on  thirty-six  four- 
I  fold  spaces,  which   go   by  sixes  through  the 
t  intersections  of  the  space  unity  with  the  six 
[fourfold    t'aces   of  the   fundamental   pyramid. 
[Such  pniperties  as  these  are  simple  and  inter- 
esting in  S|»ace  of  high  degrees ;  but  it  is  well 
to  utilize  them  also  for  space  of  two  and  three 
dimensions,  which  Veronese  docs  by  means  of 
[bis  metho<l  of  projection  (Math,  aim.,  xix.). 
IThus  for  every  complete   tetrahedron,  penta- 
[gon,  and    hexagon,  in  space  of  three  dimen- 
Bions,  he  gets  configmalious  of  points,  lines, 
nnd  curves,  like  those  of  the  Pascal  hexagram. 
lj»nd  80  for  every  triangle,  quadrilateral,  penta- 
Igon,  and  hexagon  of  the  plane  ;  and  he  remarks 
[that   the  same    method    might    be  applied  to 
[configurations  dcterniiiied  by  any  value  of  n 
iu  a  space  of  n  —  1  or  less  dimensions.     An- 
other geometrictU  interpretation  of  the  groups 
of  substitutions  of  six  letters  is  given  by  six 


linear  complexes  of  lines  in  iDvobitiou  two  and 
two  {Klein,  math,  ann.,  ii.).  They  determine 
fifteen  surfaces  of  tlie  second  order,  whiise  in- 
tereections  are  sixty  curves  of  the  fourth  order 
corresponding  to  the  sixty  Pascal  lines,  'i'here 
is  also  a  theorem  analogous  to  the  Pascal  theo- 
rem for  a  rational  quartie  in  fourfold  space. 

M.  Folic,  in  his  report  on  this  paper,  com- 
plains that  the  contestant  has  refliscd  to 
understand  the  question  in  the  plain  sense  in 
which  it  W.1S  proposed ;  that  he  should  have 
started  out  from  the  propositions  which  in 
M.  Folie's  book,  '  Sur  les  fondemeuts  d'une 
gfom^trie  sujjerieure  Cartesienne,'  are  said  to 
be  analogous  to  the  Pascal  properties,  namely, 
that  in  a  plane  cubic  curve  opposite  sides  of 
two  quadrilaterals  cut  in  a  line,  and  that  in 
a  cubic  surface  opposite  faces  of  two  tetrahe- 
drons cut  in  four  lines  in  a  plane  ;  that,  after 
having  extended  the  question  as  far  as  possi- 
ble in  this  direction,  it  was  open  to  him  to 
take  another  point  of  view,  and  even  that 
which  he  has  taken,  though  that  is  perhaps 
least  of  all  susceptible  of  generalization. 
This  work,  he  says,  is  remarkable  and  highly 
original,  and  would  have  deserved  the  prize 
had  it  been  the  aim  of  the  academy  simpl^'  to 
call  forth  a  work  of  that  description  ;  but  its 
oliject  was  to  engage  young  geometers  in  the 
way  already  opened  in  his  own  memoirs,  and 
to  pi-ovoke  them  to  researches  whidi  should 
complete  those  of  the  Belgian  sch<K>l  of 
geomelens,  according  to  the  expression  of 
M.  Chasles.  This  the  author  has  not  done : 
the  question,  hence,  remains  imattacked,  and 
will  continue  to  fie  retained  u|)on  the  pro- 
gramme of  the  academj'.  Veronese,  in  reply, 
\cvy  pertinently  inquires  why  it  was  not 
equally  iiicimibent  upon  the  contestant  to 
follow  in  the  way  uuirked  out  by  the  Italian 
and  the  French  schools,  by  Cremona  and  by 
.Serret,  and  maintains  that  the  prize  is  wrong- 
ly withheld  on  account  of  his  having  followed 
a  new  and  original  way  instead  of  that  which 
M.  Folic  professes  to  have  pointed  out  to  the 
geometers  of  the  future.  He  admits  that  his 
results  are  not  \ery  susceptible  of  generaliza- 
tion, for  the  reason  that  they  are  already  so 
extrerael3-  general.  He  complains  that  M. 
Folic  has  given  no  idea  of  the  contents  of  his 
paper,  —  the  usual  task  of  a  rapporteur,  —  and 
that,  in  each  instance  in  which  he  refers  to  it, 
he  fails  to  understand  it.  M.  Folic  says,  for 
example,  that  Veronese  has  applied  his  tnetho«i 
to  cubics  in  space  because  he  couM,  l)ut  not  to 
plane  curves  or  surfaces  of  order  higher  than 
the  second,  because  his  method  was  not  there 
applicable ;    while,  in  fact,  Veroocso  obtaius 
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his  results  for  curves  in  space  not  at  nil  l>y 
application  of  his  raethoil,  but  by  simple  pro- 
jection from  the  Pascal  hexagram.  M.  Folie 
objects  to  Veronese's  using  the  term  '  involu- 
tion '  instead  of  '  cyclic  homography  ; '  but  an 
examination  of  the  tabic  of  contents  might 
have  shown  hira  that  Veronese  devotes  a  sec- 
tion of  his  paper  to  cyclic  homogrnphies,  and 
he  ifivcs  simply  a  natural  extension  to  the 
ordinary  meaning  of  the  term  •involution.' 
But.  worst  of  all,  M.  Folie  makes  a  singular  slip 
in  the  enunciation  of  the  original  question,  for 
there  are  no  points  or  lines  in  the  figure  which 
are  known  as  the  points  or  lines  of  either 
Hesse  or  Bauer.  At  the  end,  Veronese  turns 
the  tables  upon  his  opponent,  and  jwiuts  out 
several  striking  inconsistencies  in  his  memoirs, 
and  several  instances  of  his  peculiar  '  art  of 
phr.ising  : '  as.  "  The  gi-eater  part  of  these  [M. 
Folic's]  theorems  had  not  yet  Ijcen  discovered, 
in  spite  of  the  depth  and  penetration  of  geom- 
eters ;  "  "  To  deduce  the  corollaries  from  them 
would  be  an  enterprise  which  would  require, 
IKjrliaps,  years  of  labor;"  "  It  is  a  field 
which  I  have  cleared,  and  in  which  those 
who  follow  will  find  an  ample  har\'est  of  dis- 
coveries." 

In  conclusion,  we  can  but  share  the  regret 
expressed  by  the  direction  of  the  ^l?ina/j,  that 
academics  should  so  frequently  provide  un- 
wisely for  the  advancement  of  science,  cither 
by  pro[K)sing  subjects  which  are  too  special, 
or  I'y  compelling  authors  to  follow  in  their 
solution  a  direction  determined  a  priori. 

ClIlilSTINK    Lwu    Frakkun. 


OCCURRENCE    OF   AMBER    NEAR 
TRENTON,  N.J. 

At  the  April  meeting  of  the  Trenton  natural 
history  societs ,  the  occurrence  of  amber  in  the 
bed  of  Crosswicks  Creek  was  referred  to,  and 
no  one  of  those  present  reported  success  in 
searching  for  it.  The  authoritj'  for  its  occur- 
rence rests  wholly,  I  liclieve.  upon  the  state- 
meut  in  Comstock's  Miueralogy(Boston.  ln:J7), 
that  it  occurs  '  near  Trenton,  N.J.,'  and,  ag.niu. 
"  that  found  near  Trenton  occurs  in  small 
grains,  and  rests  on  lignite,  or  carbonated  wood, 
or  even  i)enetnite8  it"  (p.  2'.)T).  I  have  sev- 
eral times  met  with  small  grains  or  pebbles  of 
the  mineral  in  the  bed  of  Crosswicks  Creek, 
and  in  ImGO  found  a  mass  as  large  as  a  pea, 
which  I  gave  to  the  late  \Y.  S.  Vaiis,  Esfj.,  of 
Phil.idelphia.  These  small  grains  of  amber, 
found  in  the  bed  of  the  creek,  are  undoubtedly 
derived  from  the  l)eds  of  cla_\  which  are  ex|x>stHl 
in  the  blurt'  forming  the  southern  bauk  of  the 


creek.     Clays  of  the  s«me  character  and  sgtt] 
(cretaceous)  occur  nearer  Trenton  than  Cross-' 
wicks  Creek  ;  and  in  them,  also,  occurs  nuidi 
fossil  wood.     In  aud  on  this,  grains  of  amWer 
arc   not    uncommon.     They  arc   usually   ver)' 
small,  and  dilllcult  to  detect.     The  fossil  wood  J 
in  this  cretaceous  clay  is  soft  and  very  *  recent '} 
in  appearance,  and  burns  with  an  uncertain, I 
tlickering  flame.     The  scanty  traces  of  amber,] 
found  with  this  —  derived,  1  suppose,  from  iti 
—  is  the  fossilized  sap  of  the  trees  now  round] 
in  these  deposits  of  cla\-. 

Charlks  C.  Amih>tt.  J 


THE  TOTAL  SOLAR  ECLIPSE  OF  AtAVe^ 

The  U.S. S.   Hartford,  which  anilwl  fk-oatl 
Callao,  Peru,  March  22,  with  the  Americnn  nod] 
English  astronomers  on  board,  arrived  at  Caro-| 
line  Island  April  20,  sixteen  days  before  thoj 
dale  of  the  eclipse.     The  island  is  in  reality  a] 
chain  of  small  islands  of  coral  formation,  encir- 
cling a  lagoon;  the  length  of  the  enckisurej 
being  about  seven  miles  aud  a  half,  and  tliej 
bre.ndth  one  mile  aud  a  half.    The  land  is  low. 
but  suiJitort-s  an  excelletit  growth  of  grass  iindi 
other  vegetation,  including  a  number  of  coco«-j 
nut-trees.   There  are  no  permanent  inhabitants  ;<| 
but   the  island  is  leased  by  an    English    firm  I 
which  deals  in  guano,   cocoanuts.   and   other  j 
proilucts  of  this  and  similar  PaciGc  islands. 
An  agent  of  this  firm  visita  the  island  (>cc»-l 
sionally.  and  superintends  the  work  of  those 
employeil.     Seven  peixons  were  found   liviugi 
on  the  island  for  the  time  being,  having  be«u 
brought  there  from  Tahiti  two  mouths  before.! 
These  were  four  men,  one  w(jman,   aud  two! 
children.     There  were  two  large  frumo  boiiscsl 
in  excellent  condition,  besides  several  smaller 
houses,  which  furnished  comfortable  accommo-1 
dations  for  the  party,  and  also  for  the  FrencJi 
astronomers,  who  arrived  two  days  later  in  thai 
L'Eclaircur.     The  latter  parly  was  compose^jy 
of  the  following  scientific  men  ;  M.  Janss 
Meudon ;   M.   Tacchini  of  Rome;   M.    Pi_ 
of  Vienna,  formerly  of  Pola  ;  M.  Troiivelot ' 
ileudon,  formerly  of  Cambridge,  Mass. ;  nr 
M.  Pasteur,  photographer,  also  of  Meudon. 

The  landing  of  the  heavy  cases  cotitaitiiojj, 
the  instruments  was  accomplished  with   ilifflJ 
cully,  as  even  the  small  ship's  boats  could  uc 
come  within  several  hundreil  feel  of  the  sbora^ 
which  was  conipo3e<l  of  rough  coral  rock.    Tfc 
cases  were  taken  from  the  lioals  liy  mi-n  slnnt! 
ing  in  about  two  feet  of  watt-r.  and  carried  (o 
the  shore,  thence  across  several  hundred  ffot  < 
coral  rock  to  the  land,  and  about  a  qn 
a  mile  farther  to  the  site  selected  fot 
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iBervations.     Aflcr  tlic  completion  of  the  Innd- 
jing.  the  incn-of-wnr  8tearae«l  away  to  Tahiti, 
eaving  scleclod  monibcrs  of  their  companies 
Assist  in  the  \\iork.     The  Amerii-nn   piirty 
favored  with  the  help  of  Messrs.  Quul- 
rough,  Dixon.  Flctelier,  and  Doj-le,  offlcers  of 
Hartford,  and  of  ten  seamen. 
The  two  weeks  preceding  the  eclipse  were 
occnpieil  in  nionnting  tlie  instruments  an<l  in 
other   prcparalinns.      Pendulum   observations 
during  this  time  were  msule  by  Messrs.  Pi'cston 
and  Brown,  under  instructions  from  the  U.  S. 
list  and  geo<k'tic  survey.     The  weather  was 
general   pleasant ;   though  there  was  one 
pvcre  rain-storm,  and  nearly  every  day  there 
rere  (lying  clouds  with  slight  showers,  a.-*  is 
"not  unusual  in  the  region  of  the  trade-winds. 
The  wind  was  usually  strong,  anil  blew  stead- 
ily from  u  direction  varying  from  north  to  east, 
but  never  south  of  cast,  tliough  the  island  is 
in   the  heart  of  the   soutii-cist  trade  region. 
^Eight  inches  of  rain  fell  during  the  seventeen 
lays  which  the  jiarty  sjient  on  the  island,  more 
khan  half  of  this  in  one  storm  on  May  4. 

The  weather  on  the  morning  of  May  6  was 

.cloudy  ami    threatening ;    but    alU-r  several 

Jahowera   the   sky  cleareil   shortly  before   the 

Irae  of  first  contact,  and  rem.ained  dear  the 

^mainder  of  the   day,   with   rapidly   moving 

ilouds.     One  of  these  partially  ooncealeil  the 

mrona  for  atiout  twenty  seconds   in  the  first 

ainute  of  totality,  and  the  sun  was  wholly  in 

cloud  soon  after  the  close  of  totality  ;  but  the 

observations  were  not  interfere<l  with,  though 

ticrc  was  at  all  times  hsize  in  the  atmosphere. 

[Tour  readers  have  already  been  informeil  of  the 

laturc  of  the  observations  plarnied.    All  these 

rerc  carried  out  successfully,  with  results  which 

rill  be  given  in  full  detail  in  the  olHeial  rejMjrt 

^f  the  e.\pcdition.    A  summary  of  these  results 

»n,  however,  be  given  at  the  present  time. 

jfessor   Holden    swept    for   intra-Mercurial 

planets,  but  discovered  none.     .Spectroscopic 

observations  were  made  by  I>r.  Hastings  and 

"lessrs.    Rockwell,   Brown,   and    Upton,  with 

ateresting  results.     Dr.  Hastings  h.'id  rievisetl 

spectroscope  by  which  the  spectra  of  two 

Opposite  sides  of  the  sun  were   Iwoughl  into 

nxtapositiim.  and  could  lie  examined  f^imul- 

tneonsly.      This   instrument,   which   was  at- 

Rched    to    a    6^-inch    equatorial,    was    u>r«d 

specially  to  note  the  changes  in  the  a(i|iear- 

sce  of  the   1474  line  on   the  preceding  and 

jllowing  limlis  of  the  sun  as  the  eclipse  ]>ro- 

ressed.      At   the   Itcginning  of  totality    the 

^474  line  e.tteuded   to  a  height  of  abnut  1'/ 

pQ  the  eastern  limb  of  the  sun,  while  on  the 

Vcstcru  limb  it  was  faint,  and  not  more  than 


4'  in  height.  As  the  eclipse  progressed,  the 
lines  changed  relatively,  becoming  sensibly 
equal  at  mid-eclipse,  and  the  conditions  at  the 
close  of  totality  being  the  reverse  of  those  at 
the  beginning.  This  change  was  many  times 
greater  than  any  change  due  to  the  moon's 
motion,  and  is  regarded  by  Dr.  Hastings  as 
conclusive  proof  that  the  outer  corona  is  main- 
ly due  to  diffraction.  The  dark  D  lines  were 
seen  in  the  corona,  and  the  bright  hydrogen 
and  ratignesium  lines  by  several  observers. 
The  relative  height  and  brightness  of  the  coro- 
nal rings  seen  in  an  integrating  si)cclro8coi)e 
were  estimated. 

The  dination  of  totality  was  five  minutes 
twenty-five  seconds.  The  corona  was  bright, 
and  characterized  by  five  well-defined  stream- 
ers, a  careful  sketch  of  which  was  made  by  Dr. 
Dixon.  The  azimuths  of  the  shadow-fringes 
at  the  beginning  and  end  of  totality  were 
obtained,  and  their  distances  from  eacli  other 
estimated.  The  meteorological  observations 
made  by  ilr.  I'pton  showed  a  slight  but  well- 
defined  rise  in  barometric  pressure,  a  rise  in 
humidity,  and  a  fall  in  temperature.  The  tem- 
perature reached  the  values  given  at  night, 
while  the  radiation  thermometers  indicated  that 
the  receipt  of  heat  by  the  earth  was  almost 
wholly  checked.  The  direction  and  velocity 
of  the  wind  were  nnchanged  during  the  time  of 
the  eclipse. 

The  photographs  obtained  by  Jlessrs.  Law- 
rance  and  Woods,  the  Englisli  members  of  the 
party,  who  were  assisted  by  Mr.  t^ualtrough 
of  the  Hartford,  include  a  series  of  negatives 
of  the  corona  to  its  outer  limits,  and  also  of 
the  coronal  spectrum.  The  latter  contains  a 
few  bright  lines,  but  not  as  many  as  were  ob- 
tained by  the  same  observers  in  Egypt  a  year 
ago.  The  phenomenon  of  reversal  of  the 
Fraiienhofer  lines  was  also  successfully  photo- 
graphctl. 

The  French  astronomers  obtainetl  many  pho- 
tographic negatives  of  the  corona,  and  of  the 
-sky  in  the  vicinity  of  the  sun,  to  aid  in  the 
search  (or  Vulcan.  M.  Palisa  searched  for 
intra-Mercurial  planets  without  success.  M. 
Janssen  saw  dark  lines  in  the  coronal  sfiectrum, 
and  M.  Tacchini  a  faint  spectrum  resembling 
that  of  comets  in  one  of  the  i-oronal  streamers. 
M.  Trou\elot  made  a  sketch  of  the  corona, 
and  devoted  also  a  [wrlion  of  the  time  to  the 
search  for  intra-Mercurial  planets. 

The  Hartford  returned  to  Caroline  Island 
on  the  8th  of  May.  and  on  the  9th  .sailed  for 
Honoltdn.  whicli  was  reached  on  the  30th;  a 
stop  of  ((.'iir  days  having  been  made  at  Hilo, 
Hawaii,   to   allow    a  visit   to   the   volcano  of 


596 


SCIEXCE. 


[V..I..  I..  x« 


Kilmica.  The  memhiTS  ortho  expcrtitinn,  ex- 
cept Messrs.  I'restoti  nnrl  Brown,  who  vfiniiiiiod 
at  the  Hawaiian  Isiniids  to  niiil<i>  |)eii>liiltun 
observiitious,  left  Honolulu  by  the  stcutner 
Zenlnndiii  on  the  4th  of  Jane,  and  arrive*)  at 
San  Francisco  June  1 1 .  W.  II. 


technical  society  n  pi<>ce  of  .•tppiiratns,  shoirn  I 
the  illustration,  which,  whenwinnccteil  in  circfi 
with  a  tflesrraph-linc,  will  show  the  varyir 
.«itron}j;th  of  the  current  in  the  line,  regislerii 
the  results  on  a  diagram.  The  earth-cnrreal 
are  generally  very   weak,  and  only   can 


REGIS  TERINO  A  PPA  RA  TUS  FOR  EA  R  TH- 
CURRENTS.^ 

FoK  the  purpose  of  studying  the  earth- 
currents  on  teloitraph- lines,  the  instrutneiit- 
makcr,  Wauschaff  of  Berlin,  has  nuide  for  the 
earth-current  eounnittee  of  the  German  electro- 

*  Ttom  Uw  April  Djiabcr  of   ZfOKAri/l/Ur  iii>(rum<nrra- 


shown    by  tlie   most  (U'licnte   galvnnom 
so    that  no  registering  ap|)Hnitus  requii 
great  amount  of  force  coulil  be  usod. 
nc;ces*itate(J  the  use  of  photography.     That  I 
observations  might  be  independent  of  thai 
of  the  day,  an  artilicial  source  of   ligUl 
used.     The  most  sensitive  dry  plates  wop 
ployed,  and.  to  keep  out  all  exlrancous  \i^ 
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whole  appa ruins  is  covered  with  a  wooden  box, 

Ijnioved  in  the  illustration.  This  cover  turns 
n  the  hinges  at  e,  and.  when  closed,  rests  in 
le  grooves  /.  The  tubes  r  and  r'  jire  furnishe<l 
ith  two  cloth-lined  racial  collars,  which  can  lie 
rcsHod  up  against  the  liox  where  the  tuhes  pass 
irough  it.  Thi>  outer  end  of  r  is  closed  with 
plate  in  which  there  are  three  round  holes  side 


it  forms  the  driving-weight.  The  downward 
velocity  is  about  «0  mm.  per  hour.  This  is 
sufficient  to  allow  of  changes  tVom  minute  to 
minute  being  easily  distinguished.  For  the 
purpose  of  allowing  dill'ereut  rales  of  speed, 
it  is  i>roposed  to  put  another  rack  on  the  back 
of  S,  which,  by  a  sliding  motion,  may  be  made 
to  catch  ou  a  second  pinion  of  ditferent  size. 


-.■Ur-I/rr,..(.  •■ 

by  side  in  a  horizontal  line.     Before  this  plate  is 
the  diaphragm  d.  which  can  be  turned  on  a  ver- 
tical axis,  and  through  which  there  is  one  hole. 
With  this  diaphragm  the  central  ©ijening  iu  the 
end  of  r  may  be  alone  left  open.     In  front  is 
placed  a  kerosene  lamp.     From  the  flame   of 
this  lamp  a  fine  pencil  of  rays  passes  through 
the  hole  in  rf,  along  the  tubes  r  and  ■/,  and  is 
reflecte<l  by  a  total  rcflccting-prism,  p,  which 
hri>w9  it  on  the  mirror.  O,  of  the  galvanometer, 
'which  is  connected  iu  circuit  with  the  line  by 
the  wires  s.     From  the  mirror  O  the  light  is 
t'flected  back  through  the  lens  /,  which  brings 
ibc  rays  to  a  focus  on  the  photographic  plate. 
This  ])|ate  is  [)ut  in  a  holder,  k,  in  the  slide  S, 
before  the  beginning  of  the  observation.    There 
Ire  spring  cinmpji  on  6',  so  that,  when  the  cover 
is  drawn  from  in  front  of  the  plate,  the  holder 
will  remain  in  S.     In  order  that  it  may  bo  jws- 
sible  to  e.v|K)se  the  plate  after  the  box-cover  is 
put  down,  there  is  a  slit  covered  with  rubber 
floth  in  the  l>ox.  tlu-ough  which  the  fingers  may 
i-ach  the  top  nf  (he  |)lat(.'-lioldor  and  pull  out 
|he  sliding  front.     The  slide  .S  travels  on  guides 
>.  and  on  one  side  is  fiutiishcil  with  two  roll- 
rs,  and    on  the  other  with  one;   so  that  the 
Bovenicntmay  be  as  straight  as  the  guide  against 
rhich  the  two  rollers  press.    In  the  front  side  of 
""there  is  a  horizont.-d  slit  at  the  hciglit  of  the 
[>CU8  of  the  rays.     The  back  side  of  .S  carries 
rack  which  tits  a  pinion  on  the  driving-axis 
the  clock  U-     The  downward  movement  of 
is  therefore  regulated  by  thi«  clock,  of  which 


For  lesser  changes  the  pendulum  may  be  varied 
in  length. 

The  wires  leading  to  the  galvanometer  are 
connected  with  a  commutator.  AVhen  the 
needle  is  in  its  position  of  rest,  a  straight  line 
will  be  marked  on  the  [date  by  an  upward 
movement  of  the  slide.  From  this  line  the 
dedoctions  caused  when  the  earth-currents  pass 
are  measured.  Time-signals  may  be  made  by 
turning  back  the  diaphragm  d,  when  marks  will 
be  made  on  each  side  of  the  neutral  line.  From 
time  to  lime,  currents  of  known  strength  may 
be  sent  through  the  apparatus,  and  will  pro- 
duce spots,  as  b. 

Fig.  2  shows  one  of  the  diagrams  obtained. 
The  abscissa  lino  was  drawn  through  the  por- 
tions a,  which  were  marked  by  the  light.  The 
portions  a  are  broken,  and  at  these  points 
occur  the  dots  b,  Ihe  result  of  the  known  cur- 
rents,    c,  c  are  the  time-signals. 


A    NEW  CONDENSING-HYGROMETER. 

EvEar  one  who  ha<  had  occasion  to  use  the  com- 
mon form  of  con^len^hlg-llyg^oIneter  for  thp  deter- 
mination of  the  rlcw-pnint  of  the  air,  a»  dt-viscd  by 
Re^nanlt,  hns  found  |;reBt  difficulty  In  ohtnlninz 
snli'fiicliiry  resiills,  especially  If  the  nir  is  in  rapid 
motion,  and  llit-re  i^  n  grH.tt  difference  Iwlwoen  the 
dew-p<i!"'  1...I  ill.'  :'i'-.i..i,,i,..ralure. 

I'rofi  [■(■llier,  France,  rccognlz- 

Ing  thi'  ■  il  a  new  form  of  this  ap- 

parstnii  hIiIiIi  i>l>Niiiii'i>  many  of  thi;  diWi-iiltii-g,  and 
goci  f.->r  luWHrd  in:«l.iiig  this  Justly  Jm|H)rlaDl  itutru- 
Mient  uno  of  prccinion, 
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The  principle  adopteti  is  that  of  condensing  moist- 
ure U|K)U  the  iiuti'le  of  a  polished  cylinder  the  outside 
of  which  Uni  been  cooled.  Tliis  instrument  described 
In  the  Journal  ije  phtjinijw;,  April,  1S83,  consists  es- 
sentially of  a  brass  cylinder,  nickel  plated,  and  highly 
polished  on  the  inside,  provided  with  two  fine  tubes 
near  its  ends.  Through  one  of  these,  by  means  of  a 
rubber  tube  conducted  to  the  cxterinr  air  or  to  any 
point  at  which  It  is  desired  to  obtain  the  hygrometrlc 
state,  the  air  is  drawn  into  the  polished  cylinder 
by  using  an  aspirating-bnlb  attached  to  the  other. 
At  the  first  extremity  is  placed  .1  Ki-ouii  I     '  'ite, 

which  permits  light  to  enter.     This  li.^l  .is 

a  briglit  annuliis  enlarged  three  times,  0=  . .-  .  _ .  ..y  a 
masuifier  at  the  other  end. 

The  cylinder  is  supported  In  a  box,  through  the 
centre  of  which  it  parses  horizontally.  This  ho.\  Is 
provided  with  two  openings,  as  in  an  ordinary  con- 
densing-hygroraeter.  through  which,  by  aspiration  or 
by  blowing,  etiier  contained  in  the  box  may  be  evajto- 
nited,  thus  lowering  the  temperature,  which  Is  indi- 
cated by  a  properly  adjusted  thermometer. 

In  observing,  air  Is  drawn  into  the  cylinder  by  an 
asplrating-bulb,  and  at  the  same  lime  the  ether  is 
evaporated.  The  moment  dew  appears  on  the  inside 
of  the  cylinder,  which  is  easily  seen,  tlie  reading  of 
the  thermometer  gives  the  dew-point.  This  may  be 
roadlly  obtained  again  and  again  with  an  error  less 
lb»n0.1°C.,  or  0.18°  F. 

Some  of  the  advantages  claimed,  are  the  possibility 
of  guanling  .igaitist  varying  air-currents;  the  delicacy 
of  ailjustment;  the  ease  and  accuracy  of  observation 
with  the  magnifier;  the  easy  manipulation  of  a 
uniform  light,  so  difficult  to  obtain  In  tlie  ordinary 
form ;  and  the  use  of  tlic  apparatus  in  the  house  for 
determiniii':  the  dew-point  of  the  outer  air. 

In  regard  to  the  last  advantage  claimed,  It  may  be 
said,  that  if  accurate  results  can  thus  be  obtame<l 
when  the  air-temperature  is  from  —40°  to  —  <M)'',  or 
when  there  Is  a  difference  of  forty  or  more  degrees 
between  the  air-temperature  ami  the  dew-point,  the 
Instrument  will  be  of  great  service;  but  there  should 
be  some  means  of  aspirating  the  outside  air  through 
the  ether,  and  the  apparatus  should  be  very  carefully 
Isolated  by  non-coniluctors  of  lieat,  as  the  heat  of 
the  room  would  make  a  sufficient  cooling  impossible 
under  tlie  condition*  just  named.  The  possibility  of 
easily  securing  such  isolation  without  interfering 
with  the  working  of  the  apparatus  seems  the  most 
important  advantage  to  be  derived  from  its  use. 

H.  A.  Uazkn. 


THE    RIGHT    WHALE    OF    THE    NORTH 
ATLANTIC. 

The  four  plates  devoted  in  Dr.  Holder's  recent 
paper  on  this  subject '  to  the  external  and  osteological 
characters  of  the  right  whale  of  the  North  .\tlantic 
(Balaena  cisarctica  Cope  =  B.  biscayensis  of  Euro- 
pean cetologists),  and  the  seventeen  pages  of  text 
descriptive  of  the  same,  form  a  welcome  and  valua- 
ble contribution  to  the  history  of  a  species  possessing 
peculiar  interest.  Its  habitat  being  the  temper- 
ate waters  of  the  North  Atlantic,  —  extending  from 
the  coast  of  Florida  anil  tlie  Bay  of  Biscay,  north- 
ward to  southern  Labrador  ond  Iceland,  —  it  was 
pursued  off  the  coast  of  Europe  for  centuries  before 
the  (Greenland  wliale  |  B.  mysticetus),  the  basis  of 
the  great    northern    whaling  industry    of    modem 

<  BuU.  Amrr.  mu:  hiU.  Mil.,  voL  I.  nu.  i,  pp.  W-13T,  pi.  x.- 
illl..  Moy  1.  1SS3. 


times,  became  known  to  Europeans,     It  was  ' 
by   the   Bas(jues   and    Norwegians   as   early 
ninth   and   tenth  centurie-s,   was  the   basis   ' 
whale-fishery  of  the  fifteenth  and  sixteenth 
ries,   and    was    already    appro.iohlng    extinct  1 
European  waters,  when  the  gre.1t   arctic  or   ' 
land  whale  first  attracted  the  attention  •■'   " 
early  in  the  seventeenth  century.     The 
its  greater  size,  easier  capture,  and  larg<' 
Its  greater  yield  of  oil  and  superior  quality  oj   1 
liecame  at  once  the  chief  object  of  pursuit;  .1 
earlier  known  species  was  quickly  !■■  ■         ' 
commercial  animal,  except  on  thi-i  ~. 
tic.     Hero   it    was    the    species    cli 
American  whalemen  down  to  about 
last  century,  when  from  its  rarity  Us  I 
ually  abandoned  for  that  of  the  arctic  species.     The 
cisarctic  animal  was  e.irly  known  to  the  French  u 
the  '  sarde;' to  the  Norwegians,  Dul't  '■'  - 

as  the  "nordkaper; '  and  10  Ih"*  Iceliir 

bag.'    To  Americans  it  was  known  ii:j  .   :   

names  of  '  northcaper,'  '(Jrand  Bay  whale'  (i'' 
ence  to  the  Bay  or  fJulf  of  St.  Li>wrencp,  wlter. 
chiefly  hunted),  'seven-foot-bone  wl 
whale.'    Under  these  names  it  was  Im 
various  early  non-scientific  writers,  .tnu.  ju  wi- 
of  the  early  systemaiiBls,  was  very  inadcqualel 
acterized  under  various  systematic  names.    I; 
Bnlaena   glacialis   of   Klein   (1741)   and    Rom 
(17S!t),  the  B.  islandica  of  Brissou  (HStl),  ami 
nordc-aperof  Lacep^de(l8(4).    It  was,  hmi  • 
tically  unknown    to  science,  till    the    n^- 
Kschricht  and  lieinhanll,  published  in  !•'>' 
rediscovery,  liaving  been,  until  then,  gi 
founded  with  the  B.  mysticetus.    During  i 
it  has  several  tlme.s  l>eeu  taken  off  the  coast  01  - 
ern  Europe  and  In  the  Mediterranean.     Thes. 
mens  have  formed  the  basis  of  important  m> 
and  given  rise  to  additional  specific   names, 
however,  now  commonly  known  in  Europe  ■  -  ' 
biscayensis,  the  name  originating  really 
although  almost  universally  ascribed   to 
who  merely  designated  the  species  by  an  etjui 
vernacular   name.     It   was   redescribed  by    C 
ISO.5   as    B.    cisarctica,    from   a    specimen    la 
Philadelphia,  the  skeleton  of   which    is  now 
museum    of    the   I'hiiadelphia   academy    uf    < 
sciences.    Ruling  out  the  name  '  islandica '  of  T. 
on   the  ground   that   it  antedates  the  blnonn 
tern,  and  'glacialis'  of  Bonnaterreas  untenal<l 
its   misleading   tenor,   we   have   left,  of    the 
names,  'nordciper'  of  Lac^<pi>de,  whidi  i<    ' 
hie  only  from  its  barbamus  chanicter,  li 
so  than  hundreds  of  other  names  currently  .  .. 
in  zoology,  save  by  a  few  purists  who  admit  i 
that  is  unclassical. 

Dr.  Holder  describes  and  figures,  1°.  The  •• 
characters   of  a  male   specimen  taken  ofl  tl 
Jersey  coast  in  the  sjiring  of  IS'^2;  2°.   Tl 
of   a  specimen  (seX  unknown)  straude'i 
since  on  Lone  Island;  ;i''.  Thmugh  not' 
by  Dr.  G.  E.  Manlgault,  a  specimen  capi 
harbor  of  Charleston,  S.C,  In  .January, 
fessor  Co|)e's  specimen,    and  two  of  the  Hit 
mentioned,  are   more  or   le»8  immature.     Tii 
however,   the   skeleton   of    a   fully   .iduir 
taken  at  Frovincotown  in   Itklo.  in    the 
comparative  zoology,  of  which,  as  yet,  w 
has  been   published.     The  New-Jbrsey  . 
having  been  preserved,  there  exist   at    1 
skeletons  of  this  species  In  American 
Holder    figures    the    skull    of    the 
external  characters    uf    the    New-.l.    - 
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■Akoletoii  of  the  Long-I.iUnd  specimens,  and  gives 
lineMurenient!!  and  details  of  the  external  characters 
lAlid   osleolDsy,    all   n(   the  hlglii'st  importance;   our 
|«uly  regret  ueing  that  In;  did  not,  respecting  gome 
Ipofiito,  make  fuller  use  of  his  opportunities.    VVe  wish 
Jvre   i;iiiiM   spenk  with  equal  satisfaction  of  the   hls- 
Itorlcikl  portion  of  his  paper,  comprising  one-half  of 
[his  lexl.    Besides  nuineruiis  outrsKeous  typographical 
I  errors   (a  part  of   which,  however,  are  corrected  on 
Ian  errnta  slip),  lelatiiig  to  proper  names  and  titles 
[of  works  (•  Researches  '   and  'Keserches'   for  '  Re- 
cherches,"    'Selhold'   for  'SielKtld,' '  Van  Benedin ' 
for  '  Van  Beneden,"  both   the  latter  in  repealed  in- 
[•tences,  and   various  others  of  like  character,  are 
tniong  those   still  uncorrected),  there  are  errors  of 
Ittfttement  of   so  ijrare  a   churucter    as  to    require 
Inotlce.    It  would  seem,  for  instance,  that  only  the 
Tinerest  novice  in  cetology  could   have  been  misled 
linlo   supposing   that  the  quotation  given  at  p.   114, 
Irespecting  a  whale  captured  far  up  the  .St.  Lawrence 
'  Kiver   in    August,    1871,   and   reported   as  '  Ualaena 
niyttlcetus,'   was  any   thing  but  a    rorqual   or  fin- 
back  whale   (in   all   probability,  Balaenoptera  mus- 
Iculus).  much   less    into  an  attempt  to  explain  away 
lllie  evident  discrepancies  to  make  it  referable  to  the 
North  Atlantic  right  whale;  yet  we  find  our  author 
devoting  several  pages  to  an  attempt  at  this  absurd- 
,  ity.     Again:  in  the  strictures  passed  upon  Scoresby 
l(pp.  Ilil.  1£3).  he  informs  us  that  "  his  |Scoresby's] 
Iftnability   to   portray   the    subject  picturially    was   a 
misfortune."    and   that  "he  furnished  to  science  an 
incorrect   figure,  at  second  liand,"  of  tlie  B.  mystl- 
[CetUN,   and   considers   it   'deplorable'    that  "nearly 
[every  book  published  to  this  day,  having  an  illustra- 
tion  of   B.    niyslicetus,   shows   a   manifest   copy   of 
Seori'sby's  figure."     That  it  was  the  best   figure,  if 
not  quite  correct  in  all  |X)ints,  of  the  specie*  down  to 
1874,   when   Scammon's    ailmirable  illustration    was 
published,  has,  I  think,  hitherto  been  unquestioned; 
and    if    our    author   has    evidence    that    .Scoresby's 
figure  (or  rather  tigurci,  for  he  gives  two)  was   not 
original,    its    presentation    would    be    undoubtedly 
revelation    to   ceiologists.      That    our    critic    of 
coresby  Is  none  too  familiar  with  Scoresby's  ceto- 
ogical    writings  i»  evident  from  his  statement,  that 
Godinan    (p,    1251)  "gives  a  lengthy   account   of   the 
inysticetus,  witli  an  amount  of  anatomical  ami  physi- 
ological  knowledge  of  the  subject  quite  unusual;" 
the   fact  being,  that  Oi>dman's  account  i<<  an  miac- 
crediUul   compilation    from   Sc.oresby,   whole    pages 
being  taken  entire,  and  without  change,  from  Scores- 
by's  work,  i>artietiiiirly  in  his  notice  of  the   whale- 
fishery.     Bin'hslrom's  figure,  pul>lished  by  Laci$pt;dc 
as  representing  the  nonlcafier,  and  which  is  accepted 
by  Dr.  Holder  a«  such,   recent  eminent  authorities 
bove    unreservedly   referred   to   B.    mysticetus;   yet 
on   its   interpretation    as   a    representation    of    the 
norilcaper   rests  much  of   Dr.  Holder's  criticism   of 
coresby.     VVe   are  surprised  to  sec  no  reference  to 
lie  various  recent  original  memoirs  relating  to  the 
'»o-called  H.  biscayensis.  either  in  the  author's  formal 
notice  of   the  *  Uigbt    whale  of    Europe  '  or   in  the 
bibliography  of  the  genenti  subject  given  at  the  end 
f   the    paper.     In  "  the   list  of   works   referred   to ' 
Ithe  uncnirecteil  errata  .ve  numerous;  'J.  C  Gray' 
(four    times    repeated),    for    i-xaniple,  standing    for 
•J.    E.    <Jn»y,'   'Col.    Hamilton'  (also   on  p.  li;y)  for 
'W.  Jardine,'  etc.,  while  there  are  also  inaccuracies 
of  dates.     While,  as  above   »ald,  Ur.  Holiier  gives  us 
valimble  information  aliout  the  external  appearance 
and  osteolog;    of  the   Xorth   Atlantic   riglit   whale, 
his  historical  ritumi  Is  seriously  defective  and  mis- 
leading. J.   A.    Al.L,E.<«. 


FIO-INSECTS. 

Few  insects  offer  more  remarkable  structural  pe- 
culiarities, or  have  more  puzzled  systcmatisis,  than  the 
minute  Uymenoptera associated  with  thecapiification 
of  figs,     i'art  I.  of  the  transactions  of   the  London 
........  ,1  ,.:._!        .:  ...fjj^  1,S*J  opens  with  a  very  ia- 

'  iper  by  iiir  Sidney  S.  tiaunders, 

'I'        ,  „         cts  allied  to  lllablophoga  from 

Calcuttit,  Australia,  and  Madagascar,  with  notes  nn 
their  parasites  and  on  the  affinities  of  their  respective 
races. 

It  is  chiefly  as  a  contribution  to  the  discussion  of 
the  affinities  of  these  insects  that  Mr.  Saunders's 
paper  possesses  so  great  an  interest.  In  the  trans- 
actions for  last  ye.'ir,  Wcslwooil,  by  certain  authorita- 
tive sLateuienis,  appeared  to  settle  the  place  of  the 
fig-insects  (at  least,  for  the  genus  Sycophaga)  as 
among  the  Cbalcididae,  and  not  far  from  Callimome. 
He  remarks,  "The  structure  of  these  I'lg-insects,  es- 
pecially as  shown  in  the  females  (whose  character 
must  be  shown  as  more  truly  normal  than  that  of  the 
ra.\le»),  recedes  so  entirely  from  that  of  the  Cynl- 
pidae  tiial  we  cannot  for  a  moment  adopt  the  sugges- 
tion that  the  fig-Insects  are  Cynipidae.  .  .  .  llence 
M.  Coquorel  had  no  hesitation,  in  describing  the 
female  of  one  of  his  fig-Inserts,  to  give  it  the  name 
of  C'halcis?  explorator;  and  it  is  impossible  to  com- 
pare his  figure  of  that  insect,  or  mine  of  Sycophaga 
crassipes,  with  a  female  Callimome,  and  not  be  con- 
vinced that  the  llg  species  are  most  closely  related  to 
Callimome  (many  of  the  s|>ecies  of  which  are  para- 
sitic upon  the  gall-making  Cynipidae).  The  structure 
of  the  antennae  (even  to  the  minute  articulations 
following  the  second  joint),  the  fusion  of  the  three 
terminal  joints  of  these  organs,  the  structure  of  the 
wings  and  wing-veins,  and  tlie  long  exserted  oviposi- 
tor, sufHcieutly  prove  that  these  insects  must  be 
placed  in  the  great  family  Cbalcididae." 

Mr.  Saunders  dilTers  from  \V«*lwood  in  these  con- 
clusions, showing  tliat  the  place  of  the  whole  group 
must  not  be  considered  in  so  sweeping  a  mauner. 
He  disposes  of  the  relationship  of  the  group  to  Cal- 
limome by  the  following  points:  1.  The  minute  ar- 
ticulations in  the  antennae  of  the  female  Sycophaga 
do  not  corresfwnd  with  ony  in  the  s.iiue  sex  of  Cal- 
limome, nor  do  they  occur  in  Blastophaga,  the  antennae 
of  whicli  also  differ  in  other  res|)ects  from  Callimome. 
2.  Tlie  fusion  of  the  three  terminal  joints,  while 
found  In  Sycophaga.  does  not  occur  witli  Eupristina 
nor  with  Agaon.  ;!.  The  wing-veins  differ  inter  se 
among  the  fig-insects,  and  Callimome  doe*  not  coin- 
cide with  Eupristina  in  this  respect;  moreover,  the 
wings  are  invarialdy  absent  in  the  males  of  the  fig- 
iiiiects.  4.  The  ovipnsiuir  of  fig-insects  varies  In 
length,  and  always  maintains  an  arcuate  position. 
The  argument  which  \Vestwoo<l  brought  up  in  a  later 
pai>er,  of  the  similarity  of  the  dentate  genilji]  ciaspers 
of  Sycophaga  to  those  of  Platymesopus  and  other 
Chalcids,  Saunders  disposes  of  by  saying  that  this 
character  can  have  no  tribal  value,  as  it  is  found 
alike  in  Sycophaga  and  several  of  its  parasitic  asso- 
ciates; moreover,  this  character  is  not  present  in 
Callimome. 

Mr.  Saunders's  final  conclusioD  Is,  that  this  anoma- 
lous group  which  he  calls  Sycophogides  should  be 
placed  under  the  Cynipidae  in  the  following  man- 
ner:— 

1.  Prlnnantiimata.  —  Blastophaga  Grav..  Agaoa 
Dalm.,  Sycocrypta  Coquerel.  Eupristina  S.  Saund., 
Pleistodonta  S.  Saund.,  ECradlbiaS.  Saund. 

2.  ApU)a»iomat.a.  —  Sycojihaga  Westw.,  Ai>ocrypta 
Coq.  C.  V.  aiLKY. 
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OPTICAL   RESEARCHES  ON  GARNET. 

It  has  been  for  a  Inng  (ime  knoirn  that  all  garnets, 
as  well  05  soinp  other  isometric  minerals  (Iwmcile, 
knak-ite,  aluin.  ntltc,  etc. ),  do  not  show  the 

action  on  [lol.ir  which  woulrj  be  required  by 

Bubstaiices  cry- ...^  In  the  isometric  system;  and 

to  Hnil  out  the  causes  of  these  optical  variations!,  and 
the  laws  which  Rovem  them,  C.  Klein  has  examined 
{•Jtthrh.  min.,  X!*!^^,  87)  as  many  iis  three  hundred  and 
sixty  differetit  Karnct  sections,  cut  parallel  to  differ- 
ent cryslallograi)hio  planes,  and  from  various  locali- 
ties, Ul»  researches  do  not  irulicate  that  because 
garnets  freiiucnlly  show  the«e  optical  variations  we 
ahould  refer  them  to  some  system  of  crystallogra- 
phy iither  than  the  Isometric;  for  garnets  from  "the 
game  locality  often  show  a  ^r»>ttt  variation  in  optical 
properties,  some  crystals  beinR  isotrope  throughout, 
olhern  in  part  uniaxial  or  bia.xial.  Others,  on  the 
other  littuil,  have  tried  to  explain  the  optical  varia- 
tions by  rcK.snling  the  various  isometric  forms  as 
made  up  of  numerous  prisms,  either  uniaxial  or 
biaxial,  united  at  the  centre,  and  whose  bases  make 
up  the  external  cr)-»tal  faces.  Others  regard  the  gar- 
net substance  as  triclinic..  and  the  various  optical 
properties  as  the  result  of  repeated  microscopic  twin- 
ning of  the  5ame. 

The  chemical  composilion  does  not  influence  the 
optical  structure  of  the  crystals,  because  the  same 
optical  phenomena  are  observed  In  garnets  of  differ- 
ent composition;  and  iti  jiarnets  of  the  same  compo- 
sition, but  with  iliffercnt  form,  varying  optical  struc- 
ttires  are  observed,  even  among  crystals  from  the 
same  locality.  The  form,  however,  in  which  the 
various  garnets  occur,  governs  the  optical  structure. 
Thus,  lu  the  octahedral  garnets  from  KIba,  what  is 
called  the  octahedral  structure  is  noticed.  A  section 
from  this  garnet  cut  parallel  to  an  octahedral  face, 
examinecl  In  parallel  polarized  light  with  crossed 
nicols,  lihows  a  triangular  centre,  which  remains 
dark,  and  three  fields  on  either  side,  which  are  alter- 
nately dark  and  light  as  the  section  is  tunied,  being 
dark  when  one  of  the  sides  of  the  triangle  becomes 
parallel  to  the  plane  of  cither  of  the  iilcms.  In  con- 
vergent polarized  light,  the  centre  shows  the  dork 
cross  of  a  uniaxial  crystal,  while  from  each  of  the 
three  sides  a  dark  bar  runs  out  Into  ihe  iside-tields 
at  right  angles  to  the  edge.  This  Indicates  a  crys- 
talline structure  made  up  of  eight  uniaxial  prisms 
united  at  the  centre  of  the  crystal,  and  whose  bases 
fonn  the  eight  faces  of  the  o<'tahedron.  A  section 
cut  near  the  centre  of  the  crystal  showx  ^ix  of  these 

{irisnis  r.idlating  out,  while  the  upper  and  hiwer  ones 
lave  been,  of  course,  cut  away.  What  is  called  the 
dotlecahedral  structure  Is  observed  on  pure  ilodeca- 
hedniiis.  A  section  cut  parallel  to  a  dodecahedral 
face  shows,  in  convergent  polarized  light,  the  appear- 
ance of  two  optic  axes  whose  plane  lies  parallel  to 
the  lonaer  diagonal  of  the  rhomb.  The  tetragonal- 
trisoclahednil  strucuire  observed  on  crystals  of  that 
form  shows,  in  sections  parallel  to  the  trisoctaliedron 
faces  in  convergent  p«ilarlzed  light,  the  appearance  of 
two  optic  axes  with  very  slight  divergence,  indicating 
a  crystalline  structure  made  np  of  twenty-four  nearly 
uniaxial  prisms  united  at  the  centre,  and  whose  bases 
are  the  faces  of  the  trisoctahedron.  The  plane  of 
the  optic  axes  is  normal  to  tlie  symmetry  diagonal 
of  the  trisoctahedron  face.  In  the  hexoctahcdron 
structure  the  .^ectlons  show  a  biaxial  structure,  and 
llie  plane  of  the  optic  axes  is  very  variable.  Hy 
making  and  examining  artificial  geiaiinc  crystals,  the 
rauthor  was  able  lo  imitate  manv  of  the  optical  varia- 
tions ;  and  these  seemed  to  be  related  to  a  coutractlon 


working  along  the  edges  of  the  crystal,  and  nortnalj 
its  faces.  The  greater  the  contraction  :ilc.iir'  if 
edges  In  relation  to  that  nonnal  to  thi' 
much  greater  will  be  the  double  refiactii. 
the  crystal.  The  cause,  then,  of  the  opi 
lions  observed  In  many  garnets  seems  to  I 
caused  by  unequal  coniraction,  and  •' ' 
flnenced   largely  by  the  external  elcn 

the  crystal  gives  to  each  form  its   i    ; 

structure.  S.  L.  PB«nicu>. 


GEOLOGICAL  NOMENCLATUHK. 

TiiK  following  resolutions  concerning  nomencli 
tnre,  coloring,  etc.,  were  voted  by  the  rucetil  Intern 
tloual  geological  congress :  — 

L    Nomenclature. 

The  elements  of  the  earth's  cru«t  arc  the  n»(n 
m/iitKes  (masses  mim^niles). 

The   mineral   masses,  regarded  from  the  point 
view  of  their  nature,  take  the  name  of  rock/i.y  (.'og 
sidered   from  the   point  of  view  of    their  origin 
mode  of  formation,  they  are  lo  be  called  fomiatti 

a.  Slratigraphlcal  divisions. 
Regarded  from   the  point  of  view  of  Uieir 
mineral  masses  may  be  subdivided  according  to  ill 
following  rules:  — 

1.  The  word  r/rou/y  (groupe)  Is  applied  to  the  Lbr 
or  four  great  divisions.     Ex.:  Secondaru  iirovii. 

2.  The  divisions  of   the  groups  are  deslg[iate<l 
the  word  nystrm.     Ex. :  Juri^ijia'tr  xynlem. 

;t.  The  divisions  of  systems  of  the  Bi-st  graile 
designated  by  the  word  /leries  (s^rie),  or  by  the  ten* 
srettun  or  abtheilung.    Ex.:  Loioer  ooliUc  aeclloH 
serii-g. 

4.  The  divisions  of  systems  of  the  se<:otul  grail 
are  designated  by  the  word  Ha'/e,  or  by  the  corri 
sponding  terms,  innito  (Italian),  c/so  (Spanlshj 
stiifie  (English),  atii/t  (German),  etc.  Ex.:  jiUif 
bajocicn. 

T>.  The  divisions  of  systems  of  Ihe  thlnl  grade 
designated  by  the  term  amtlitf,  or  by  lis  strict  euulf> 
alents  iti  the  different  langiutges,     Ex.:  Aiuiiita  A^ 
Uumi'hresliinua. 

0.  The   French  expression  couclie,i  (beds)  may 
employed  as  synonymous  with  lUKhe.  _ 

7.  A  certain  number  of  assises  combined  will  beor 
the  name  of  «(W'(ye  (sou»-tftsge). 

5.  The   first  element  of    stratified    ■ 
gtrale  or  couc/ie,  achiclit   (tJerman), 
and  English),  slralo  (Italian),  rttfk  (ll     „   . 

6.  Chronological  divisions. 

0.  The  wonl  em  (J>re)  Is  ajjplieil  to  the  thr«'  .. 
four  great  divisions  of  lime,  corresponding  to  live 
groups, 

10.  The  length  of  time  corresponding  lo  a  ayslf 
will  be  rendered  by  the  word  period  (p^rloile). 

11.  The   length  of  time  corrcsponUIng  to  a  seril 
(section,  ^^rle,  abtheiliing)  will  be  expressed  by 
word  fi>och. 

12.  The  length  of   lime  corresponding  to  » 
(^tage)  will  be  expressed  by  the  word  age. 

n.    Colors  and  algna. 

1.  Crystalline  schists,  rotie-rarniine  |l)y  prvfer 
bright  rode  for  the  rocks  of  pre-Cambrlan   iig«C 
roxe  tor  those  of  Indeterminnte  age. 

2.  Primary  group.  OecUlou  referred  U>  t|M  cota- 
mltlee  of  the  map  of  Europe, 
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3.  Secoudnr;  group  (mewxolc). 

Triftseiic  system,  riolet. 

JnraMic       "        ')(ue  (lliu,  dark  Mue). 

C'relftccoiis  "        yreen. 

4.  Tertiary  group  (c«no2oic|,  yellow,  using  light- 
er sliiitle>  as  tli«  bciU  beCDme  innro  recent. 

5.  Quaternary  deposits.  Dwislon  referred  to  the 
committee  of  the  map  of  Euro|)«. 

(^.  Kesulutions  of  dotail  relative  to  iltades,  reserves, 
et('h!iig4,  ami  letter  notations. 

HI.    Rules  ooDoernlng  the  nomenclature  of 
■peoies. 

1.  The  nomenclature  adopteil  is  that  In  which  each 
animal  and  plant  Is  designated  by  a  generic  name 
and  a  »|>«citic  name. 

2.  Each  one  of  these  names  is  composed  of  a  sin- 
gle Latin  or  Lalini/.ed  word,  written  according  to  the 
rules  of  Latin  orthography. 

8.  liach  species  m.iy  present  a  certain  number  of 
inodlllcations,  related  to  each  other  in  time  or  in 
space,  and  designated  respectively  under  the  name  of 
mutiiH'inn  or  of  vtrietien.  The  moditications  wiiose 
origin  isdouhiful  are  simply  calledyorm*.  The  modi- 
fioalions  will  be  Indicated,  when  reiiuisite,  by  a  third 
term,  preceded,  according  to  the  cise,  by  the  words 
varirlii,  mutation,  or  form,  or  the  corresponding 
abbreviations. 

4.  The  speciRc  name  should  always  be  precisely 
designated  by  the  Indication  of  the  name  of  the 
author  who  <"^  '  '  it.  This  author's  name  Is  to 
be  placed  in  i  ^  when  the  primitive  generic 
name  is  not  pi<^.  , ...: .  ,ind  in  this  ciue  it  \i  useful  to 
add  the  name  of  the  author  who  clianged  the  ;;enerlc 
name.  The  same  disposition  is  applicable  lo  varieties 
elevated  to  the  rank  of  species. 

5.  The  name  attributed  lo  each  genus  and  to  each 
C!tes    is  that  under  which   it  has    been    primarily 

llgnated,  provided  the  characters  of  the  genin  and 
1  tpi'dcs  have  been  publiihcd  ami  clearly  defined. 
Priority  will  not  be  carrieil   beyond   Liund's  Sys- 
tema  naturae,  12tii  edition,  ITUtl. 

»l.  Ill    future,  for  specific  name'*,  priority  will    be 
irrevocably  acquired  only  when  the  species  shall  have 
I  not  only  described,  but  figured. 


LETTERS   TO   THE   EDITOR. 
A  povrerf  III  direct  vision  spectroscope. 

At  a  jiiumal  nieelinj!  in  which  Professor  Kowland 
and  the  studeuti  of  physics  take  part,  an  article  came 
up  for  discussion  which  needs  correction.  In  Comp- 
ten  rendun.  April  0,  \><<l,  Ch.  V.  Zenger,  in  a  note 
entitled  *  Siirctrotcupe  ii  vlninn  direct  treg  puinxaitt,' 
claims  a  dispersive  power  equal  to  that  of  itilrleen 
8ulphidc-of-carbon  prisms  of  i)0°  angle  for  «  spectro- 
scope composed  of  a  parallclopiped  of  two  prlsmn,  — 
one  of  (jiiartz,  and  lli»  other  of  a  mixture  of  ethyl 
olnnamate  and  l)enitine, —combined  with  a  thirfl 
prism  of  cn>wn  i;las.s  of  anijle  of  refraction  il°  13'. 
He  iflvi's  as  the  an^li'»  the  three  rays  make  with  the 
perpendicular  to  the  la'it  prism  after  they  have  pasted 
through,  — 

A —W°  0' 

J)  .     -.55°  I.V 

//  .     +4Z°ft5' 

It  will  hi!  easily  seen  lliat  //  should  be  negative  in 
place  of  |io>llive;  which  will  make  the  ilioperslon 
between  A  and  U.  47*  .V,  in  place  of  l.'Ji"  h'S  which 
the  writer  gives.  H.  K.  (}oot)Now. 

John*  ll.)pk)n«  unlturatly. 


Connecticut  minerals. 

The  towns  of  Middletown,  Portland.  Haddam,  and 
Chatham,  in  this  state,  have  long  l>een  famed  as  a 
region  remarkable  for  the  number  of  minerals  occur- 
ring In  the  veins  of  coarse  granite.  Within  llie  last 
few  days  two  minerals  have  been  discovered  in  these 
veins,  which,  so  far  as  I  nm  aware,  luive  not  previ- 
ously been  reported. 
'Torhernlte  has  lieen  found  at  Andnis'  Quarry, 
near  the  l>oundary  between  Portland  and  Glasten- 
bury.  associated  with  aulunite,  the  occurreuce  of 
which  has  been  previously  reported. 

Kliodonile  has  been  found  at  the  White  Rocks  In 
Middletown.  Wm.  Nobth  Rick. 

WflBluyRii  unlvoralty,  MlUillclown,  Conn. 
June  V,  1IU3. 

Book  revie^ra. 

I  wish  to  quarrel  a  little  with  the  critic  of  Gage's 
'  Elements  of  phy-^ics '  In  your  issue  of  June  8,  p.  61", 
for  not  keepins  the  following  promise,  found  in  the 
'Prospectus  of  .Sciesck  for  1883:"  "To  promote 
one  of  its  chief  objects,  and  as  a  distinctive  feature 
of  the  journal,  S>ciENrE  will  jjive  its  hearty  support 
to  those  who  are  enileavoring  lo  introduce  the  study 
of  the  n,"»tural  ami  physical  sciences  into  public  and 
private  schools,  by  drawing  attention  in  every  possi- 
ble way  to  the  high  importance  of  this  measure,  as 
well  as  by  giving  illustrated  articles,  plainly  worded, 
prepared  by  skilful  haniU,  to  guide  the  efforts  of  the 
teachers."  He  has  (ailed  to  keep  this  promise  by 
failing  to  give  such  Inform.ttion  al>out  the  hook  he 
reviews  as  "those  who  are  endeavoring  to  introduce 
thi'  study  of  i)hy.sical  science  into  public  and  private 
schools  "  would  like  to  have.  Many  teacliera  cannot 
afford  to  buy  every  text-book  they  see  advertiseil,  and 
therefore  must  needs  Inist  to  reviews  to  tell  them 
enough  of  a  book  to  enable  them  to  decide  whether 
It  Is  worth  purch.ising.  In  regard  to  a  work  on  phys- 
ics, they  wish  some  such  questions  as  the  following 
answered  :  — 

1.  What  is  the  plan  of  the  book?  Docs  the  au- 
tlior  e.xpect  the  pupils  to  do  experimental  work,  or 
that  the  teacher  only  will  perform  experiments  ?  2, 
If  the  author  wrote  with  the  view  of  having  expt"ri- 
ments  performed  by  the  pupil«,  how  well  has  he  suc- 
ceeded in  executing  his  plan '.'  Has  he  succeeded  in 
giving  such  experiments  as  will  be  of  real  service 
In  laying  the  foundation  of  scientific  work,  and  as 
can  be  jierforracd  in  the  short  time  that  teachers  in 
high  school"  and  academies  have  for  such  work? 
Could  pupils  manage  the  experiments  without  the 
aid  of  a  teacher?  :S.  D^ies  the  author  give  any  di- 
rections in  re:;ard  to  preparing  apparatus?  If  so, 
are  tlie^e  directions  sufflciently  exact  and  minute  to 
enable  an  inexperienced  person  to  follow  them  with- 
out trouble  ? 

.\ll  of  these  questions  a  teacher  would  like  Xo  And 
answered  in  the  review  of  a  new  book  on  physics. 
.\ll  tlie  information  he  would  get  on  these  points 
from  the  review  of  Cage's  book  is  founil  in  this  sen- 
tence: "The  hook  is  of  merit  as  giving  many  exper- 
iments with  apparatus  of  easy  make."  The  reviewer 
said  more  than  this,  of  course;  but  this  one  sentence 
is  all  to  answer  such  iiuexlions  as  I  have  asked  above. 
He  was  prol)ably  right  in  what  he  ili<l  say,  which 
makes  it  the  more  to  be  regrette<l  that  he  did  not  go 
farther.  My  quarrel  with  liim  is,  that  he  ilid  not  say 
enough;  that  he  did  not  say  as  much  as  your  rea<lcrs 
had  a  right  toexjiect,  —  certainly  not  enough  for  those 
readers  Who  had  not  seen  the  hook,  and  wished  to 
know  whether  it  was  worth  buying.  This  suggests  a 
question.     Are   reviews  written   ifor   the   beietit   of 
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those  that  have  made  the  acquaintance  of  a  bonk,  or 

for  those  that  have  not  ?     For  myself,  I  can  answer 

that  I  care  most  for  the  reviews  of  those  hool<»  that 

I  liave  not  seen.     In  conclusion,  I  wish  to  say  that 

Ir.  Onge  i.<  a  stranger  to  me,  and  I  have  never  liad 

sy   sort   of   communication    witli   him.     Whatever 

^One  might  say  in  hi.'   behalf,  my  remarl<8  were  not 

made  for  his  benefit,  but  to  point  out  what  I  believe 

to    be    one   of   the  first  duliea  of  the  reviewer  of  a 

tclentific  boo|{  to  bis  readers.  (i.  T.  M. 

Loxtiigtot),  \'».,  .Junt*  13. 

[The  limited  space  at  our  command  will  not  allow 
of  e.\tcnded  analyses  of  the  many  texl-lx)oks  of  science 
which  are  continually  ap|>caring.  A  short  notice 
either  of  their  general  merit  or  demerit  is  all  we  can 
give.  In  the  case  of  Gage's  '  Elements  of  plly^ics,' 
tlie  reviewer  used  tlie  book  as  a  text  to  preach 
Bgulnst  the  common  ciutom  of  teachers  in  using  the 
atomic  theory  in  their  explanations  as  if  we  knew 
definitely  that  atoms  exist.) 

Solar  constant. 
Prof.  C.  A.  Toung  has  kindly  called  niy  attention 
to  an  unintentional  oversight  in  my  article  entitled 
'  Solar  constant '  (Sciemcg,  p.  542).  In  the  general 
eijualion  sent  roe  by  him,  t  represents  'degrees  of 
heat,'  not  'ijuaatitv  of  heat;'  and  m  represents 
'  time,'  not '  unit  of  time.'  U.  A.  HAZE^r. 

A  soo-philological  problem. 

On  the  New-England  coast,  where  Mya  arenaria  is 
•bundant,  and  known  as  the  'clam,'  an  annelid  wliich 
is  common  in  the  same  localities  is  called  the  'he- 
clam,'  and  is  believed  by  nuiuy  fishermen  to  be  the 
male  of  the  mollusk. 

In  Norway,  Mya  arenaria  is  abundant  in  the  fiords 
of  the  nortli.  It  h:is  no  economic  uses;  but  its  as- 
sociate, an  annelid,  the  *pur'  (said  to  lie  Arenicola 
piscatorumj,  is  an  important  ball,  and  gives  its  name 
to  the  Mya  whicli  is  called  the  '  piirschaal.' 

Why  should  the  common  annelid  and  the  common 
mollusk  be  thus  associated  in  popular  nomenclature 
in  remote  regions  ?  It  is  interesting  to  observe  that 
l}<f  form  possessing  commercial  value  In  eacli  In- 
si.Hii.-.' gives  i(8  name  U)  the  one  which  is  in  lower 
esiicin.  G.  BuoWN  Guudb. 

The  sun's  radiation  and  geological  climate. 
In  my  objecting  (ScteNcn,  p.  3l).5)  to  the  assumi>- 
tlon  that  the  dissipation  of  solar  energy  fr<ini  loss  of 
licit  dimliiisbes  the  supply  of  sun-heat  received  by  the 
earth,  I  said,  that,  so  far  as  there  has  been  any  change 
in  the  supply,  it  has  i>een  in  the  direction  of  an 
Increasi.',  and  hence  cannot  explain  the  undnubteil 
decrea<ein  the  temperature  of  the  earth's  atmosphere. 
1   think   Professor  Le   Conte's  criticism   (Science, 

&.541I.  lakcti  in  its  entirety,  corroborates  my  position, 
e  shows  that  the  quantity  of  heat  incident  normally 
on  a  unit  of  surface  in  a  unit  of  time  varie.'i  as  the 
area  of  a  great  circle  of  the  sun  x  heat-emitting 
power  of  each  phy.sieal  point  of  the  sun:  hence  the 
quantity  emitted  would  not  increase,  unless  the  heat- 
emitting  power  increased  faster  than  the  square  of 
the  temperature.  He  adds  that  "some  physicists 
(Kossetii)  make  the  latter  proportional  to  the  si|uarc 
of  the  abiolute  temperature,  while  others  (Stepbau) 
make  it  as  high  as  the  fourth  power."  If  Kossetti  is 
riglit,  there  has  been  no  decrease  in  the  amount  of 
solar  heat  received;  while,  If  Stephan  is  right,  there 
bag  been  a  very  great  increase:  for,  on  the  assump- 
tion tliat  the  ttMnpernturu  is  Inversely  ns  the  radius, 
as  staled  in  Professor  Newcorab's  article  (Pojiular 


astronomy,  p.  508),  the  heat-<^mltting  power.  If  Uic 
solar  radius  is  reduced  lo  one-half,  will  be  increasetl 
four  times,  and  will  just  compensate  for  the  grrat 
circle  being  reduced  four  times  in  area.  (f  the 
emissive  power  Increases,  as  Stephan  r  '  '-n  a 

doubled  temperature  will  increase  it  -  ne».  j 

and,  the  area  being  diminished  only  t^    .„.   i^^urtli,  | 
the  earth  will  receive  quadruple  the  heat. 

It  is  true  that  the  hoat-euiitting  power  of  aofl 
(solid)  body  varies  according  to  the  .irea  of  its  surfocr,  r 
providing  all  the  other  conditions  are  unclL-tngrd.  I 
In  case  of  solids  an<l  liquids,  very  littli- .;  u  bel 

made  In  their  density  by  any  fnrce  thai  i,|y,  [ 

—  so  little,  indeed,  tliat  no  a"" i  .i.i.. 

produced;  but  gases  are  eas' 
no  dilHculty  In  conceiving  tip 
in  bulk.   Now,  supiHjse  two  spheres,  e.g.,  of  h><lr<*^ejt,  ■ 
of  equal  masses  and  of  the  same  tem|>eraturc,  btu] 
one  havlnir  twice  the  radius  of  the  other.     They  will  I 
radiate  equal  amoinits  in  equal  times,  as  I  shall  try  (o  j 
show.     I  assume  that  the  radiation  goes  on  only  from  j 
points   of    matter,  —  the    atoms    of   the    hydrogen.! 
Conceive  each  sphere  made  up  of  a  vast  number  of  I 
concentric   layers,  each   one   motecnln   thick.      Tbo] 
niimber  of  layers  will  be  the  same,  and  the  iiumt 
of  molecules  in  eaih   will  also   be  the  same:  con-1 
sequently  the  heat-emis!.ion  of  the  outsiile  layer  wlUl 
be  the  same  in   both  spheres.     What  would  bo  tnwii 
of  the  first   layer  would   be  true  of  all,  unless  thft| 
outer  one  intercepts  some  of  the  rays.     So  far  as  lh« 
outer  layer  is  gaseous  and  elementary   (it  is  veryl 
doubtful  whether  luiy  chemical  compounds  can  exis 
in  the  intense  boat  of  the  sun),  it  is  a   vacuun 
radiant  heat;  for  Professor  Tyndall,  in  '  Ueat 
sidered  as  a  mode  of  motion,'  has  shown  (p.  •StS'.!)  i 
in  reference  to  oxygen,  hydrogen,  nitrogen,  and  olr, 
and.  In  general  (see  rest  of  the  lecture),  that  eirmen- 
tary  gases  or  vapors  produce  little  or  no  effect  np<in 
the  radiant  heat  that  parses  through  them.     It  tuiut 
be  remembered,  too,  that  the  source  of  beatempU 
In  his  exfH'riments  was  icy-<.'old  in  comparison  ' 
the  sun,  and  that  the  penetrating  power  of  heat 
increa.^es  as  the   temperature  of  their  source  risBl.1 
It  is  therefore  probable  that  the  heat  from  the  lower  j 
layers  passes  through  the  upper  ones,  so  far  as  the 
are  gMeous,  with  little  or  no  loss,  .ind  hence  ttaa 
in  gaseous  bodies  the  heat-emitting   power   fur 
given  temperature  is  proportional,  not  to  tbesurfa 
but  to  the  nia-ts  or  density. 

But  suppose  that  diffused  through  the  up; 
were  molecules  that  were  capable  of  stopp, 
ray  that  impinged  upon  Iheni.     Neitbci     ' 
number  nor  lliii  size  of  these  bodies  w^' 
by  shortening  the  radius,  but  only  the  £,.... 
them.     If  the  radius  were  reduced  to  one-half^ 
aiwrtures  would    be  reduced  in  area  to  ontvfot 
while  the  radiating  molecules  withiu  any  given  (Hi 
tance  would  be  increase<l  eightfold:  in  other  wot 
the  chance?  of  not  passing  out  into  space  wou|| 
increnseJ  only  four  limes,  while  the  number  of  i 
would  be  increased  eight  limes;  so  that,  in  thlsj 
the  heat-einlsslve  power  would  be  actually  iucr 
by  the  condensation.     If  to  this  be  sidded  an  ino 
of  the   same   power  from   the   rise   of   temper 
(either  as  the  square  or  the  fourth  power.  Bok* 
SIcplian),  there  can,  I  think,  be  no  il.i  ■'  •   ■ 
change  which  h!«s  occurred  in  the  earti 
from  the  sun's  losing  energy  has  m.ii  ..    .jjj 

direction  of  growing  cooler. 

As  a  corollary  of  the  above,  I  add,  tho  radiant 
heat-emltdng  i)Owcr  of  a  sphere  of  gas  appearn  to  I 
a  function  of  mass  and  temperature,  and  not  of  m 
iiu-e  and  temperature. 


1883.] 


SCIENCE. 


603 


Tbi$  \a  of  Interett  In  the  study  of  coomio  derelop- 
aent.  C.  B.  Wakkiko. 

Ponglikeepd*,  N.T.,  Jun*  !«,  IMS. 

Flight  of  the  Oylng-fiah. 

The  diffienlties  in  the  way  <>(  :iccurate  ob.iervaUon 

Df  the  flying-fish  in  motion  are  numerous  and  real. 

en  always' from  above,  usunlly  at  a  dlfsinnrp  which 

I  constantly  increasing,  and  wliile  tl.  :  hira- 

elf  Is  In  rapid  motion,  it  is  not  stmiu  h  con- 

lUc'ting  opinions  exist,  or  that  the  mou,.  v..  .i.^iit  is  so 

Dften  spoken  of  as  a  mystery. 

During  a  trip  by  steamer  from  New  York  to  Rio 
Janeiro  vid  thi"  West  Indies  and  Pani,  and  on  the  re- 
turn trip  cominp  directly  from  Klo  to  New  York,  I 
|W,itfheti  flyins-tisli  nearly  every  day,  and  frequently 
111  day,  anilsatiiified  myself  on  the  followin;;  points:  — 
The  flsli  usually  leaps  cl"  "   ■■!   ''"'water  at  ouce, 
nving  It  commonly  at  an  '■''■'  or  less.     After 

»ving  the  water,  no  for«  .1  ...  whatever  is  re- 

jved  (except  sometimes  from  ibe  wind)  until  the 
irater  is  again  touched,  when  the  tail  may  be  used 
Teetivcly  without  immersion  of  the  rest  of  the  body. 
Tery  soon  after  leaving  the  water,  yet  not  instantly, 
pectorals  are  spread,  and  an  instant  later  the 
entrals. 

Both  sets  of  fins  are  kept  quietly  extended  so  far  as 
^ny  voluntanj  vibration  is  concerned.  Any  similar, 
'ensely  stretched  membrane  would  quiver  more  or 
ess  when  cutting  the  air  at  such  speed. 

Ordinarily  the  two  pectorals  lie  in  about  the  same 

plane.      They  ar»"    never   earrled    much    below   the 

iy,  but  are  frequently  lifted  coniiidrrably  above  it, 

specially  when  going  before  the  wind,  at  which  time 

lie  whole  flsh   rolls  from   side  to  side,  precisely  as 

noes   a   sailinK-vessel    under   similar    circumstances. 

The  r,:--u-  ■■■■:■  ix-  a  simpU?  cur\-e,  as  it  commonly  is 

in  car  i .  or  it  may  be  undulating,  as  is  uau- 

^lllly  li  rough  weather  or  over  a  heavy  swell. 

think  the  ventrals  are  u.ied  to  direct  the  fish  up  or 

Sowu,  as  they  certainly  work  independently  of   the 

eetondi,  and  closing  Ihera  would  naturally  drop  the 

kil.     Toward  the  cIom-  of  the  first  stretch,  and  when 

Si''  Bsh  wishes  to  re-enter  the  water,  the   pectorals 

re  instantly  closed,  and  he  shoots  head  foremost  into 

hi:  water  with  only  a  slight  splash. 

If,  on  the  contrary,  he  wishes  to  continue  in  the 

air,  the  long  lower  lobe  of  the  tail  is  allowed  to  drop 

Into  the  water,  and  a  few  vigorous  strokes  send  him 

Upward  anil  forward,  sometimes  enabling  iiini  to  cli'ar 

mother  hundred  feet   before   repeating   the   action, 

Hiich    I  have   seen  him  do  at   least  seven  or  eight 

limes  before  finally  entering  the  water  for  a  fresh 

tart. 

Not  nnfrequently  the  tail  Is  dropped,  seemingly  by 

bl>>^ing  the  ventrals,  and  an  undulating   nmtion   so 

Dblainerl,  even  when  there  are  no  waves  or  swells  to 

cleared ;  and,  although  the  tall  may  not  then  touch 

|he  surface,  it  looks  as  if  the  flsh  were  feeliiiij  for  the 

rater,  which  I  think  Is  really  the  case.     The  poetic 

retting  of  the  wings  in  the  crest  of  a  wave  so  aa  to 

prolong  the  flight  appears  to  be  a   harmless   bit  of 

magiuation  for  all  but  the  flsh:  to  him  it  is  disos- 

rout.     Flis  tall  alone  needs  wetting;  and.  when  by 

uist.ike  he  takes  the  top  of  a  wave  bodily,  it  usually 

Dpplcs  him  over,  or  at  least  checks  him  noticeably. 

Tbe  drying  of  the  wings  would  bu  rather  favorable 

lian  otherwise. 

I  was  not  able  to  detect  any  voluntary  change  of 
(ISrection  to  right  or  left  while  in  the  air. 

Once  a  1,-irge  flsh  rose  quite  dose  to  us,  and  started 
llreclly  Upward  iho  titeanier.     When  within  a  few 
s,  he  «tidil«nly  cloted  hi*  pectorals,  plunged  into 


the  water,  and  almost  Instantly  issued  again  In  a 
jif.ri,-  f;-n->sjte  direction. 

H)n  of  a  Pacific  species  in  alcohol  (and  I 
pr'  i  same  general  structure  holds  good  for 

the  t^i-nu-i)  shows  that  the  pectorals  are  inserted  at 
such  an  angle  with  the  axis  of  tlie  body,  that,  if  the 
body  be  horizontal  an<l  in  motion,  the  air  striking  on 
their  lower  surfaces  must  tend  to  laise  the  fish, 
although  at  the  expense  of  a  certain  amount  of  for- 
wani  motion.  Evidently,  then,  any  beating  of  the 
pectorals  would  only  retard  the  fi.sh  still  more,  even 
If  it  did  support  him  somewhat  in  the  air.  The  con- 
clusion seems  inevitable,  however,  that  the  tail  alone 
ia  the  propeller,  the  other  fins  acting  solely  and  pas- 
sively as  supporters.  Waj^teb  B.  Babbows. 

\Vf«leyiu>  univunlly,  Ulddletowti,  Conn. 


HEITZMANN'S     MIcnOSCOPICAL 
MORPHOLOGY. 

Microscopical  morpliotogy  oftke  animal  body  in  Health 
and  diAtaft.  By  C.  HetTZMANV,  M.D.  New 
York,  J.  11.  Vail  ^  Co.,  1883.     19-1-849  p.     8°. 

Du.  Heitzmavn,  formerly  of  Vienna,  now  of 
New  York,  is  well  known  iis  an  unusually  good 
histological  draughtsman.  Ten  3'ears  ago  he 
published  some  investigations  on  the  minute 
structure  of  protoplasm.  To  his  own  re- 
searches on  this  subject  he  has  long  attributed 
an  importance  which  scientific  men  of  much 
greater  experience  and  ability  have  failed  to 
recognize.  The  present  volume,  a  very  well 
made  and  beautifully  illustrated  book,  although 
it  comes  in  the  guise  of  :t  manual  of  normal 
and  pathological  histology,  is  obviously  in- 
tended principally  to  bring  forward  the  author's 
own  theories,  and  to  in.tist  upon  their  funda- 
mental character  and  great  value. 

The  author  so  openly  implies  his  conviction 
that  he  is  a  neglected  grandeur,  that  he  incites 
the  critic  to  a  severity  of  comment  that  a  tone 
of  modesty  more  commensurate  with  the  real 
value  of  his  researches  would  not  have  called 
forth.  The  general  defect  of  the  book  is  want 
of  judgment  on  the  author's  part,  and  an  exag- 
gerated confldence  in  his  own  notions.  Thus, 
being  unusually  skilful  with  his  fingers,  he 
scoffs  aX  microtomes  (p.  7),  and  closes  a  slur- 
riug  paragraph  upon  thetn  with,  "The  greater 
tlie  complication,  the  less  is  the  value  of  such 
machines."  A  man  who  makes  such  a  state- 
ment without  anj-  limitation  reveals  a  ho{)eles8 
lack  of  comprehension  of  tho  indis|)ensal)le 
requirements  of  many  branches  of  histological 
investigation.  The  second  chapter  in  the  book 
discusses  the  general  properties  of  living  mat- 
ter, and  contains  a  number  of  characteristic 
loo.se  as.sertions :  for  instance,  "Life  is  evi- 
dently a  peculiar  kind  of  motion  of  the 
molecules  (plustidules)  uf  living  matter,  of  a 
relatively  short  duration"  (p.   14).     This  is 
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simply  a  fnlso  statement,  since  the  utmost  that 
could  be  snid  is.  that  iioknown  molecular 
changes  occur  in  living  organisms.  There  ia 
no  basis  for  saving  that  life  is  '  n  peculiar 
kind  of  motion,'  much  less  (hat  it  is  evidently 
so. 

The  pages  from  20  to  142  are  essentially 
an  extended  exposition  of  the  author's  theories 
in  regard  to  cells  and  protoplasm,  which  he 
groups  under  the  general  term  of  *  the  hio- 
pliisson  doctrine.'  He  maintains  that  all  proto- 
plasm is  a  network,  that  the  nucleus  is  only  a 
part  of  the  network,  and  that  the  network  of 
the  so-called  *  cells '  is  really  continuous,  the 
whole  body  forming  one  mesh.  The  cells  are 
not  distinct  elements,  but  only  partially  differ- 
eutii^ted  centres  of  the  roesb  :,  he  drops  the 
term  '  cell '  altogether.  He  very  complacently 
explains  that  he  has  revolutionized  the  gener- 
alizntions  of  all  tiistoiogisU  before  him,  but 
admits  that  he  exiwcls  recognition  only  from 
tlie  future.  "The  present  generation  of  his- 
tologists  will  very  probably  never  realize  the 
haiTO  done  by  the  misnomer  'cell,'  etc." 
(p.  57). 

Unfortunately,  Heitzmann  has  entirely  over- 
looked the  extremely  obvious  reasons  for  re- 
jecting his  bioplasson  doctrine.  He  mentions 
(p.  134)  the  independent  cells,  which  migrate 
within  the  body,  but  merely  remarks  that  their 
occurrence  '  docs  not  alter  the  general  rule.' 
If  he  h.nd  l.>een  acquainted  with  the  work  of 
the  last  few  years  by  Fleming,  His,  Ilalschck, 
and  man}'  others,  upon  the  development  of 
tissues,  he  would  have  known  that  a  great 
many  of  them  are  derived  from  just  such  inde- 
pendent cells,  foriuing  a  natural  group,  for 
which  the  lirolhers  Hertwig  have  proiK>sed  the 
name  '  mcsenehyraa.'  'J'he  existence  of  these 
tissues  alone  suffices  to  overthrow  the  theory 
of  a  continuous  protoplasmatic  network  as  the 
basis  of  organic  structure.  Further,  he  has 
overlooked  that  during  segmentation  of  the 
ovum  a  complete  sepiu'ation  of  the  cells  is  ef- 
fected :  hence  it  is  self-evident,  that,  even  if 
the  network  of  adjacent  cells  is  found  to  be 
continuous  in  Liter  life,  such  a  disposition  is 
secoiidar}',  and  cannot,  therefore,  possess  the 
fundamental  signiOatnce  our  author  has  as- 
signed to  it. 

As  the  part,  so  is  the  whole,  with  numer- 
ous defects  from  want  of  judgment  or  wider 
knowledge,  and  blemishes  from  want  of  mod- 
e8t3'.  The  largest  part  of  the  volume  is  taken 
up  with  accounts  of  the  various  tissues  and 
organs  and  the  pathological  changes  in  them. 
There  is  little  sense  of  proportion,  —  eight 
pages  are  given  to  the  cornea,  but  only  one- 


third  of  a  p.^gc  to  all  the  sense  organs  ;  nixXp 
three  pages  to  the  teeth,  and  barely  two  to  ti 
development  of  nervous  tissue.     If  bo  is  to  F 
judged  b}'  those  two  pages,  wo  must  assat 
the   author  to   be  entirely  un2ic<iuainled   wUt 
the  literature  of  his  subject,  and  lo  have  niadtj 
no   accurate   original    observations.      IndvvJ 
throughout  the  volume  the  attention  U^sl 
on  recent  histological  literature  is  so  tnc 
that  it  impresses  us  as  an  intentional  nnd'l 
venient  neglect,  rather  than  as  the  outcoii 
ignorance  and  oversight. 

The  unequal  attention  given  to  dilfa 
topics  renders  it  impossible  to  regard  the  vofi 
ume  as  a  text-book,  although  it  imitates  (L^ 
form  of  one.  It  is  really  a  series  of  six^ci 
arguments,  or,  to  speak  more  accnrat*.'ly, 
bare  assertions,  to  prove  that  the  bioplassoil 
doctrine  is  true  of  certain  tissues.  This  at 
tempt  would  be  excellent  in  a  scries  nf  scien4 
tific  articles  which  discussed  the  do<- 
aocur.itely  stating  careful  and  exact  i 
tions,  and  judiciously  considering  the  obJ€ 
tious.  The  author,  however,  ignores  even  1 
elementary  rcijuiremenis  of  logical  argut 
On  the  contrary,  as  is  not  unusual  with  pe 
of  narmw  views,  he  is  excessivelj-  dc^matlt 
Of  a  rigorous  scientitic  demonstration  there  i| 
only  pretence. 

Besides  the  main  text,  there  are  nunierov 
contributions  in  fine  print  bj'  twenty  olh« 
writt'rs,  whose  articles  nearly  all  part-ako 
the  singularities  of  the  chief  portion  of 
work. 

Those  descriirtions  which  do  not  touch  uj* 
the  bioplasson  doctrine,  but  mei^ely  v< 
elements  of  histology,  such  as  they 
found  in  numerous  text-books,  are  mon-  accu 
rate  than  the  rest.     The  style  of  the  liook 
good,  clear,  and  simi)lc.     The  presentation  oj 
the  subject-matter  is  well  arranged  and  natun 
Many  of  the  illustrations  are  excellent, 
could  hardl}'  be  improvetl,  and  all  arc  good  il 
point  of  technical  execution.     A  large  projic 
tion  arc  said  to  represent  the  bioplassoQj 
work   in  various   tissues:,  of   those    that 
purely  diagranunatic.  it  can  only  be  Huid 
they  are   ])ictorial    theories ;   those,   how^vc 
which  are  stated  to  be  drawn  from  the  tia 
represent   an    organization    which    we 
admit  to  be  actual,  —  a  number  of  sjibl 
granules  of  neorly  even  size,  and  at  cvcj 
tances  from  one  another,  connecteil    togct 
bv  threads  of  uniform  diameter.     We  btdie 
that  Ogs.   10,  .•12,  G6,    114,   120,  and  otl 
showing  this  pattern   of  globules  and  liukic 
threads,  have  their  prototype  in  the  auit 
imagination,  which   has  distorted    the   note 
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ippoarance  of  the  protoplasmatic  network  of 
ella.  IftLeBe  appenraiu-es  are  real,  Dr.  Heitz- 
litnu's  hest  plno  of  sfciiriiig  rt"Oo«iution  for 
ia  views  would  be  to  send  prepurations  to  be 

^xaioiiied  hv  histologists  of  experience  in  re- 

earch.     Tlie  discovery  of  the  reticular  eliarac- 

of  protoplasm  is  very  interesting,  and  our 

author  deserves  praise  for  insisting  on  this 
>int;    but   we  find   in   his    volume   little   to 

■waken  the  expectation  that  it  will  earn  rec- 

jnilion  for  the  '  bioplasson  doctrine  ; '  which, 

our  opinion,  is  not  shown  to  deserve  serious 

>nsideration,  altliouirh  it  is  possible  or  even 

[>robal)le  that  in  certain  cases  a  secondary 
>nnection  is  established  between  the  proto- 

[>lasni  of  adjacent  cells. 
It  should   be  added  that  special  consider- 
■ation  of  the  pathological  chapters  has  been 

purpasely  omitted  from  this  notice  as  inappro- 
priate here. 

EUROPEAN  ORTHOPTERA. 

'roHrnrnm  tier  europ^iischen  Orllioplern.  Von  C. 
Biii'NNKU  vo.v  Wattknwyl  I.eipzijr,  Engel- 
vutnn,  18«2.   82,  460  p.,  U  pi.,  map.    8°. 

Thk  activity  of  systeniatists  within  the  past 
irty  years  has  rarely  received  a  more  strikin>r 
roof  than  in  the  publication  of  the  volume 
efore  us.  When  H.  Fischer  published  his 
ilassic  work  on  Knroyiean  Orthoptera,  the  nuni- 
er  of  recognized  s|<fcies  on  that  continent  was 
S3  than  two  hundred  and  fitly.  Brunncr,  one 
f  our  leading  writers,  now  places  the  number 
it  very  nearly  double  the  former  Qgure.  The 
crease  is  particularly  marked  in  the  Locusta- 
Viae,  which  have  nearly  trebled.'  Already,  while 
Fischer's  work  was  passing  through  the  prt-ss. 
Fieber  was  making  discoveries  in  the  little 
I  worked  region  of  south-eastern  Furope  ;  and.  of 
^Ufitc  years,  Uolivar  and  others  have  shown  how 
^Hittle  the  Iberian  ]>eninsula  was  known  ;  yet 
^H)nc  would  s(!areely  have  looked  for  such  strik- 
^Bng  additions  in  so  old  a  field  as  Fiirope,  and 

among  such  bulky  insects  as  the  Ortho|)ter«. 
^^  Meanwhile  there  \\aa  been  great  activity  in 
^■he  study  of  Orthoptera  of  other  parts  of  the 
^^borld  ;  and  it  may  safely  be  said,  that,  if  the 
^^Bumber  of  European  Orthoptera  h.is  doubleil, 
^*xhat  of  the  world  at  large  has  quadrufiled  in 
the  same  ])eriod.  This  has  entailed  much  re- 
ision  am)  reroo<lelling,  in  the  work  of  which 
limner.  Saussurc,  and  the  gifted  and  lamented 
till,  have  [wrformed  the  most  honorable  part, 
ough  they  may  have  been  outdone  in  (diluti-d) 
laanlity  by  Walker. 

nntnn«r  credlu   Kphipntfwra  wUh  forty-nlni*  t{i«clM,  of 
hloli  unly  i«n  on;  4\\vn  b)  Klciolwr.    Tbv  AddlUoiu  *rB  Urifcly 
^um  Uutlvnr's  work  lu  Spttlii. 


There  was  need,  then,  that  some  one  should 
crystallize  the  niethmls  of  recent  days  for  a 
region  so  abounding  in  workers  as  Europe. 
This  Brunner  has  now  attempted. 

He  disclaims  at  the  outset  any  attemjit  at  a 
monograph.  Europe,  he  rightly  says,  is  no 
natural  provinw,  and  the  Orthoptera,  in  the 
sense  of  the  older  naturalists  as  used  in  his 
work,  no  natural  order.  For  the  convenience 
only  of  the  numerous  workers  in  this  region 
upon  the  somewhat  heterogeneous  groups  which 
have  lieen  classed  uti<ler  Orthoptera.  he  issues 
this  Hrodromns.  It  is  excellent  as  a  systematic 
review.  The  groups  are  clearly  and  suceiuotly 
delined,  but  the  work  is  mainly  of  value  in 
a  faunal  sense.  There  is  no  superfluity  of  lan- 
guage ;  analytical  tables  abound  ;  the  balance 
of  parts  is  admiral)le  ;  every  genus  is  well  illus- 
trated ;  and,  .ns  an  expression  and  synthesis  of 
current  toxonomic  views,  it  will  serve  a  most 
useful  purpose.  Hut  the  biology  of  these  in- 
sects is  entii'cly  and  purposely  overlooked ; 
and  there  is  yet  room  for  some  one,  working 
upon  the  excellent  model  of  Fischer,  but  with 
the  liglit  the  newer  biological  studies  have 
given,  to  produce  a  work  which  shall  be  classi- 
cal, and  far  more  fruitful  than  this  can  be. 


MACHINERY  AT  PARIS,  1378. 

Rapporln  tlu  juri/  inlemaliomil,  ijruupe  VI.,  ela»»t 
54  :  Let  mnchintf  et  lei  appareiii  de  la  me'vha- 
nitjue  r/t'niiraU,  Put  M  IIiRscn,  ingenieiir  des 
ponls  et  chaussi'es.  Paris,  Imprimerie  nniionnle, 
1»83.     8°. 

M.  HtRscn  has  collated  and  edited  the  notes 
of  the  members  of  the  section  of  the  jury  of 
which  he  was  secretary,  and  compiled  a  very 
extensive  and  detailed  report,  with  the  addition 
of  considerable  matter  original  with  himself, 
thus  making  a  valualile  work  of  the  official 
report.  The  principal  classes  of  exhibits  here 
examined  are  steam  engines  and  boilers,  with 
their  accessories  (divided  into  stationary  and 
locomotive  engines  and  portable  nnicbines), 
hot-air  engines,  electric  and  other  motors, 
h^'draulic  machinery,  compressed-air  appara- 
tus, machinery  of  transmission,  machinery  of 
transportation,  dynamometers,  and  miscellane- 
ous parts  of  machinery.  There  seem  to  have 
been  no  steam-boilers  or  accessories  from  the 
Uniteil  Stales  except  the  Hancock  inspirator, 
which  is  well  noticed.  The  engines  of  Corliss 
and  Wheelock  are  studied  at  length,  and  appar- 
ently witli  vi-ry  satisfactory  result.H,  the  latter 
taking  the  grandv  mfiilaille.  A  large  number 
of  engines  were  exhibited.  —  copies  of  the 
American  Corliss  engine,  which  has  evidently 
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beootuc  the  best  standard   among    Ktiropeaa 
makurs. 

Among  the  hot-air  engines,  that  of  Rider  is 
given  a  lending  placn.  and  is  fully  described. 
It  is  oomraeuded  for  its  simplicity,  its  quiel- 
aess  in  actiua,  its  regularity,  and  its  careful 
lesign. 

Stow's  flexible  ehafliiig  is  noticed  as  one  of 
the  characteristic  products  of  Auieiican  inge- 
nuity. It  consists  of  two  oppositely  twisted 
helices  of  steel  wire,  tlie  one  enclosing  the 
other.  !ind  l)oth  coven-tl  with  n  llexible  sheath. 
The  device  is  recommended  for  the  transmis- 
sion of  motion  around  a  corner.  These  Amer- 
ican exhibits  were  all  properly  commended  in 
the  award  of  premiums  by  the  jur^-. 

Among  other  important  exhibits  ft-ora  Euro- 
pean countries  were  various  forms  of  '  safety- 
boilers  ; '  the  singular  modification  of  the 
injector  of  Giflard,  wliich,  by  means  of  the 
energy  of  the  exhaust -steam,  performs  the  func- 
tions of  the  air-pump  in  the  steam-engine  : 
several  forms  of  compound  engine  ;  Hall's  pul- 
Bometer,  which  is  a  modification  of  tlie  Savery 
Steam-engine  of  nearly  two  hundred  years  ago, 
with  automatically  working  valves,  —  an  Amer- 
ican invention  ;  the  gas-engine  of  Otto,  which 
is  said  to  have  e.\ceptional  efficiency ;  the 
Sagrliien  vertical  water-wheel,  which  is  claimed 
to  have  extraordinary  performance ;  the  indi- 
cator of  Deprez,  which  gives  a  diagram  from 
the  fastest  engines  ;  and  many  other  important 
inventions. 

One  remarkable  feature  of  tlie  exhibition  was 
the  absence  of  valueless  and  eccentric  devices. 
This  point  of  ilifference,  in  contrasting  the 
exhibition  with  those  which  preceded  it,  is 
attributed  largely  to  the  progress  of  technical 
education. 

In  studying  progress,  it  is  noted  that  the 
gain  is  considerable  in  every  direction.  In  the 
production  of  steam,  the  more  general  use  of 
*  heaters '  of  the  feed-water  is  observable,  the 
use  of  tubular  and  of  the  '  safety  '  forms  of 
boiler  is  increasing,  superheating  is  oftcner 
practised,  better  material  uuil  workmanship 
are  seen.  In  steam-engine  practice,  the  use 
of  higher  ste.im,  of  greater  expansion,  the 
adoption  of  two  types  exclusively,  — the  com- 
pound of  the  Woltr  type,  and  the  American 
forms  of  single-cylinder  engines.  —  greater 
speed  of  piston  and  of  rotation,  and  the  use  of 
better  material  and  superior  workmanship,  are 
the  characteristics  of  recent  practice.  Rotary 
engines  are  given  up.  Air  and  gas  engines 
are  extensively  used,  but  only  for  small  powers. 
Among  the  hydraulic  motors,  the  turbines  are 
principally  used,  and  have  attainetl  great  per- 


fection in  practice  as  in  theory.  Aerostation 
has  made  no  great  progress,  notwithstanding 
the  interest  wbi(4i  it  continually  awakens. 

American    exhil'iters    distinguished     tliein- 
selves  liy  the  boldness  and  the   intrciiuity  of 
their  designs,  anil  by  their  entire  ii  ' 
of  tradition.     Their  devices  arc 
cisely  and   effectively  to  their  work.       ••  i.e 
AmMcaina  n'attachaient  avec  hiergie  <^  I'idi 
premiire.  <X  I'id^H  juste;  Uk  ramMiorai- 
perfect ionniiient,  et,  mi'me  au  prix  de  ffra 
complications   de   mvclianiame.   ils   fini 
par  la  fain:   triompher,  et  par  I'impoa 
nouvenu  A  I' Europe." 


MINOR  BOOK  NOTICES. 

Convertion-lablet  of  metric  and  British  or  Unitttt 
SliUtu  leeii/litt  nnil  mecuuret,  with  an  intrmiuelwn. 
By  RoiiKKT  H.  Thursto.v.  A.M.,  C.E.  New 
York.  John  mUy  i- Son»,  19S3.     «3p.     8" 

In  the  intnxluction,  the  requirements  of  ai 
S3-stem  of  weights  and  measures  are  giver 
There  is  a  brief  history  of  the  English  nr 
French  systems,  and  the  supposed  .iil 
of  the  metric  are  stated.  The  dillicsi: 
annoyances  arising  during  the  change 
English  yard  and  pound  to  the  mi' 
gram  are  suggested  as  suftlcieut  reason  f« 
this  book.  In  the  second  part,  containing 
tables  of  conversion,  the  units  of  length,  mil 
stress,  work,  and  heat,  tera|jerature  and  bar 
metric  pressure  are  defined.  A  chapter  Is 
devoted  to  c.  «.  s.  units.  The  tables  are  full, 
numerous,  and  seem  to  be  well  .arranged,  .^nd 
will,  without  doubt,  be  found  useful  hy  t 
having  occasion  to  make  measurements, 
book  forms  part  of  a  treatise,  in  three  volui..'  '. 
on  the  Materials  of  engineering,  by  the  ^uue 
author. 

How  the  preat  prermlini)  winih  and  octnu-' 
prndncfil,  itnd  how  Iheii  affect  the  lempr 
ilimenfili/ of' lands nnil  sea.i.     15y  C.  A.  tVL.  <  ><■■ 
Boston,  VViV/iamj,  1882.     82  p.     12». 

This  pamphlet,  by  Capt.  Taher  of  Wak»  r' 
Mass.,  gives  a  practical  seaman's  views  ,. 
origin  of  winds  and  oce!in-curr(  • 
gcsts  certain  very  hypotlictical  ■ 
cial  climate.     The  fundamental  errors  < 
work  lie  in  a  misconception  of  the  sun's  . 
in  producing,  and  the  earth's  efl'ect  in  (]• 
ing,  the  winds,  and   in   a   tendency  to 
apparently  simple  effects  to  single  inat« 
comjiosite   causes.     The   other   side  of 
of  the   questions  here  raised  is  presoiii 
Tchiatchefl's  or  Rolland's  descriptions  «ii 
Sahara,  and  WoeikotPs   and    Hann's  oitiQ 
on  the  general  atmospheric  circulation. 
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the  phi/nolofft/  of  priiioplatmh  motion.  By  Th.  W. 
Enuklmann.  Translated  by  C.  S.  Dollky. 
Rochester,  N.  Y.,  Davif  ^  Leyilen,  n.d.     40  p.  8°. 

This  pamphlet,  witliout  diitc  or  any  state- 
Dent  as  to  the  original,  is  a  good  trnnsl.ition, 
"with  ver}'  jK>or  reproductions  of  tbc  illustra- 


tions, of  Eiigclninnn's  chapter  in  Hermann's 
well-known  Ilnndlnich  der  physiologic.  It  is 
to  be  rcjfrelted  that  the  author  did  not  see  fit 
to  date  liis  translation,  nor  give  the  source  of 
the  original.  The  latter  omission  we  are  for- 
tunately able  to  supply. 
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MATHBUATIOS. 

Orthogonal   tianaformations.  —  B(r.    W.   J.   C. 

Sharp  has  iuveslij^Med  the  inrariiiiils  of  i\  certain 
orUiugonal  tmnsfoniintiou  with  siu-olal  refiTsiice  to 
tilt-  theory  of  the  strains  ami  strcssrs  of  nn  clastii;: 
Bolld.  If  (I,  6,  c,  /,  J/,  /i.  are  lrnn»fonnc(l  aeconlini;  to 
the  same  law  as  x',  y-,  z',  i/z.  zx,  ly  (z,  y,  z,  bt-iiig  the 
rectangular  Carlesian  co-ordinates  of  a  point,  trans- 
formed without  chaiijte  of  origin),  they  will  have  a 
•ysteni  of  invariants  entirely  unaffected  by  the  trauB- 
fomiatioD.  Tlie  autlior  gives  tlie  three  invariants 
corr('S(if)nding  t^  these  quantities,  and  makes  a  large 
number  of  exceedingly  interesting  application h  to 
different  geometrical  and  physical  pr<jhleni8.  An  Mr. 
Sharp's  paper  consists  almost  entirely  of  algehntlcul 
work,  it  Is  impossible  to  give  it  more  than  iTiis  brief 
refi-ience.  and  to  commend  it  to  the  notice  of  those 
iiit<-r>?5ti'd  in  the  snbjects  which  he  touches  upon. — 
{Prvc.  Lund,  iiuit/i.  j«)c.,  xiii.)     T.  c.  [1137 

Elliptic  fuactiona.  — The  Rev.  M.  M.  U.  Wilkin- 
son ha»  given  a  number  of  general  formulae  arising 
from  the  differentiation  of  the  elliptic  functions  with 
respect  to  the  modulus.  —  (froc.  Lund,  matlt.  aoc, 
xlli.)     T.  c.  [1138 

ITnionrsal  t-wisted  qnartics.—  Mr.  R.  A.  Roberts 
consiilers  In  this  paper  sonic  properties  of  the  unicur- 
sal  twUted  ipiartic  curve;  namely,  the  intersection  of 
a  'lundrii'  and  a  cubic  wlihrli  cimtains  two  non-inler- 
^•■c  iiii;;  generators  of  tbc  (ju.idric.  AlmoNt  exclusive 
use  K  mude  of  tbc  expressions  for  the  ci>ordinates  of 
a  point  on  the  curve  In  terms  of  one  Independent 
parameter.  A  reduction  is  first  given  to  the  canoni- 
cal form,  and,  after  examining  a  particular  properly 
of  the  curve,  the  author  obtains  the  condllinn  th.it 
f.,.,.  ,.,,,,. Is  of  the  I'urve  shall  be  complanar:  then 
Ills  on  the  curve  are  examiniHl,  and  invn- 
'  lions  are  ohtnlned  lor  degenerate  forms  of 

the  ciir»e.  The  next  five  sections  treat  of  pfjiygons 
circumscribed  about  the  curve,  and  the  five  conclud- 
ing sections  treat  of  circular  unicursal  quartics. — 
(Proc,Limd.iniilh.Hoc.,x\\.)     T.  C.  [1139 

PHYSICS. 

Acoiu  tics- 
Maintained    TibratioQS.  —  Lord    Raylcigh    dis- 
cusses niatliem.ttic.tHv  thnitypoof  mnintaineil  vibra- 
tion which  b  mo>t  fumiliar  in  the  form  of   .Melde's 
e.xpcriinont  In  whii-h  a  tine  striiii;  is  kept  in  tramtversc 
~  ibration  by  connecting  It  at  one  end  with  one  prong 
a  vibrating  tuning-fork,  the  direction  of  the  mo- 
Iton  of  the  point  of  attnrhmrnt  being  parallel  to  the 
"ength  of  the  string.     The  strin;;  settlet  into  a  state 
fiof  permanent  vitiriri/m   wli..«.'  mri...!   is  double  that 
of  the  point  of  lations  inilirale 

that  nn   absnUii'  ui-ut  of   pitch  is 

necessary,  a  eouckuiuu  iiul  boruu  out  by  experiment. 


This  is  accounted  for  by  the  slight  variation  of  rale 
with  variation  of  amplitude.  The  noii  ravqui:  of 
Savart  is  probably  caused  in  a  similar  way.  as  the 
periodic  variations  of  tension  accompanying  longitu- 
dinal vibrations  will  produce  associated  transverse 
vibrations.  For  lecture  illustration,  a  soft-iron  pen- 
dulum vibrating  on  knife-edges  may  he  placed  verti- 
cally over  a  vertical  bar  clectro-mngJiet,  through 
which  are  sent  intermiltent  currents  wliose  fren^uen- 
cy  Is  twice  that  of  the  pendulum  vibrations.  Ut  the 
same  nature  are  the  orispations  observed  by  Faraday 
on  the  surface  of  water  which  oscillates  vertically. 
Tlie  author  has  shown  that  Faraday  was  correct  in 
his  opinion  that  there  are  two  vibrations  of  the  sup- 
port for  each  vibration  of  the  liquid. — (f/iiJ.  man., 
April.)     I.  B.  0.  [1140 

Hydrogen- whistles.  —  Le  Conte  calls  attention 
to  an  error  in  Gallon's  calculations,  as  he  assumes 
that  the  number  of  vibrations  of  the  whistie,  when 
blown  with  different  gases,  is  in  prop<jrtion  to  the 
density,  while  it  is  actually  in  proportion  to  the 
square  root  of  the  densijy.  Hence  8tl,.W.S  instead  of 
Sl)i.i«J<)  vibrations  would  be  given  by  Mr.  Gallon's  pro- 
jvised  whistle. —  (iVature.  May  n.)     c.  B.  u.      |1141 

Eleotriclty. 
■Winding   electro-magnets.  —  Professors     Perry 
and  Ayrtim  have  experimented  upon  the  following 
types  of  electri>-niagnets:  — 

1.  Wires  wound  equally  over  the  whole  length. 

2.  Wires  coned  toward  each  end. 

3.  Wire  wound  equally  over  half  the  Iron  bar, 
leaving  the  other  end  bore. 

4.  Wire  wound  on  one  half,  but  coned  towards  the 
end. 

It  was  found  that  the  effect  of  coning  the  wire  Is 
to  produce  a  strong  field  very  near  the  pole,  hut  that 
the  force  falls  off  very  rapidly  as  the  distance  from  the 
pole  lncrea.ies.  At  considerable  distances  from 
the  end  of  the  electro-magnet  the  uniformly  coiled 
magnet.  No.  1,  produces  the  most  powerful  held.  At 
very  small  distances  from  the  end  of  the  magnet,  Xos. 
3  and  4  give  the  slronge<>t  effects.  They  conclude 
therefrom,  that  willi  a  definite  length  of  wire,  of  core, 
and  strength  of  current,  the  mode  of  coiling  the  wire 
detennines  the  strength  of  the  magnetic  field  at  dif- 
ferent distances  from  the  end  of  the  electro-magnet. 
—  {PfUL  may.,  June.  .107.)    J.  T.  [1142 

CHEIHSTBY. 

lAnali/Hcal.) 

Ammonic  hyposulphite  as  a  reagent  in  quali- 
tative analysis.  — .V.  i  irlowsky  suggests  the  use  of 
amniunic  hypuisulphilc  iuitead  of  hydric  sulphide  in 
a  qualitative  sepurai ion  of  the  metals.  In  a  syate- 
molie  course  of  analysis  which  Orlowsky  pro|>ose«, 
lead,  barium,  stroutluni,  and  calcium  are  precipitated 
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with  aminonic  sulphate.  The  filtratii  i»  fccidlflcd 
with  liyilrocliloric  acid,  heated  to  boiling,  and  sodlc 
or  ammniiic  hypuaiilphito  added,  avoiding  an  excess. 
The  procipitnte,  which  contains  anllruony,  arsenic, 
tin,  plalinum,  mercury,  silver,  cop|)er,  bismuth,  co- 
balt, and  nickel.  Is  next  treated  with  ammonic  buI- 
phide.  On  neutr.ilizing  with  ammonia  the  filtrate 
from  the  precipitate  thrown  down   by  the   hyposul- 

fhite,  cadmium,  niungane'e,  and  zinc  are  precipitated. 
a  the  last  tillrate  the  alkalies,  calcium  and  niasne- 
sluni,  must  be  looked  for,  aa  well  as  antimony  and  lln, 
since  the  last  two  metals  are  not  precipitated  com- 
pletely by  ammonic  hyposulphite.  —  {.fourn.  riuoi. 
phyi).  chrm.  tjetelltich.,  16S:i,  32;  BericlUe  dtrulxch. 
e/iern.  BMc/fcicA.,  xvl.  8«7.)    c.  r.  m.  |1143 

Sepaiatioa  of  nickel  from  cobalt  — For  the 
detection  of  a  small  nu.intily  of  nickel  In  presence  of 
much  cobalt,  or  of  a  trace  of  cobalt  with  nickel  In 
large  quantity,  H.  Vortman  converts  the  cobalt  into 
the  luteo-salt  by  oxidation  with  sodlc  hyposulphite 
in  an  ammonlacail  solulinn.  Nickel  may  be  pn'cipi- 
tated  from  tliis  solution  bysodic  hydrate,  and.  in  the 
filtrate,  cobalt  by  animonio  sulphide.  —  (.Wono/x. 
eAeintc,  4,  1,  Uerlchte  deuUeh.  chem.  geaelUch.,  xvi. 
810.)    r.  F.  M.  11144 

Determination  of  zino  aa  sulphide.  —  In  ignit- 
ing tine  sulphide,  H.  Macarthur  suspends  the  crucible 
containing;  the  sulphide  in  a  Hessian  crucible  with  a 
hole  drilled  throuijh  the  bottom  large  enough  to 
admit  the  flame  of^a  Hunsen  burner.  Another  hole 
Is  drillril  through  the  side  of  the  crucible,  through 
which  is  passed  a  glass  lube  for  inlruduclng  a  slreatn 
of  hydric  sulphide.  —  IChein.  news,  xliv.  IISQ.)' 
cr.M.  (1145 

METAIiLUBOY. 

Copper-smelting  plant  —  The  Pariflc  copper- 
smelter  has  a  peculiar  arrangement  of  the  water- 
jacket.  Uy  means  of  circulating  plates,  a  rapid 
clrjulalion  •>{  the  water  is  secured,  and  also  gre,il 
economy  in  the  use  of  water.  The  thirty-ton  smelter 
requires  about  twenty-live  thousand  gallons  of  water 
per  day,  if  allowed  to  run  to  waste;  Ff  collected  and 
cooled  for  use  again,  only  al>out  tliree  thousand 
gallons  are  nee<ied.  —  (.Via.  nc.  prem,  April  28.) 
11.  It.   i£.  [1146 

The  dephosphorizatlon  of  pig  iron.  —  The  fol- 
lowing is  tlie  process  for  which  a  patent  was  granted. 
May  22,  to  Mr.  .lames  Hendl'r^on  of  Bellefonle,  Penn. 
The  iron  is  taken  from  the  Bessemer  converter  at  the 
end  of  what  Is  called  the  third  period,  or  after  the 
lK>il,  transferred  liy  means  of  a  ladle  to  the  liearth  of 
a  reverbenitory  furnace,  which  is  capable  of  being 
heated  to  the  mdtlna-point  of  m  rought  iron  or  higher. 
Tlie  metal  is  treated  in  this  furnace  with  fluorspar 
and  litaniferouH  iron  in  the  proportion  of  forty  parW 
by  weight  of  fluorspar  to  one  hundred  of  litsnifer- 
ous  Iron.  If  there  is  one  jv-r  cent  of  phosphorus  in 
the  metal,  about  three  hundreilweight  of  the  mixture 
will  Iw  rcijulred  to  a  ton  of  steel.  Thus  the  dephos- 
phori/.atlon  is  cITected  after  the  decarbonizalion. — 
[Jing.  inln.juurn,,  yiay  21).)     B.  il.  K.  |1147 

The  basic  process  at  Steeltown.  —  The  first 
heat  of  basic  steel  ever  nuide  in  this  country  was 
effected  on  May  7,  1883,  at  Steeltnwn,  by  the  Penn- 
sylvania steel  company.  The  excellent  quality  of  the 
steel  thus  made  is  shown  by  the  followitig  te.its. 
Some  flat  bars  were  plunged  in  water  when  hot,  and 
then  bent  cold  and  tiammered  down  without  showing 
any  fracture.  A  plate  was  also  Hanged  hot,  on  which 
the  flAiige  is  as  perfect  as  if  tlie  material  had  been 
tlie  l)esl  charcoal-hainmered  plate  iron.  In  the  same 
plate  two  boles  were  punched  williin  a  sixteenth  of 


an  inch  of  eacli  other  without  cracking  the  tii' 
ing  steel.  —  (/fu(/.  Aiwr.  iron  tUel  ansoe., 
B.  H  R. 

Blast-furnace  slag.  —  It  is  now  propfiewl  i 
A.  I).  Elbers  of  Hoboken,  N..I.,  to  n 
known  mineral  wo<il  for  the  manu! 
cement,  pigments  and  absorbents.      I 
si.sis  in  roasting  and  subsequent  wa^! 
mineral  wixd  so  as  to  leave  only  the  -i 
alumina,  and  masnesia.  —  {Eng.  m*»i.  juurn.,   >l»v 
2rt.)    R.  n.  u.        "  {i.l*S 

The  Siemens  direct  process.  —  A  !• 
rated  magnetic  iron  sand  from  .Molsic.  <  >• 

sent  to  Mr.  James  Davis,  maiui  ' 

works,  London,  to  be  worked   i 
rotatory  furnace.     Mr.    Davis  i,,,;..     .. 
bett  material  for  working  in  the  rotator  i 
seen.     A  charge  of  twenty-five  hundred 
six  iiundredweight  of  coal  or  cliarcoal  g.'  'v 

results.     The  average  time  required  wai  I  rs 

forty-tive   minutes,  and    the   yield  ■  f 
balls  was  ITfteen  hundredweight  Ihn  • 
balls  were  found  very  suitable  for  in  i    .:  , 
in  the  Siemens  furnace.    The  wages  are   f»i  • 
at  five  shillings  per  ton  of  balls:  the  fuel,  at  : 
ton.  — (Knp.  m£n.Jouni.,May  3.)     U.  II.  B,  11150 

GEOLOGY. 

Oeology  of  the  province  of  Jnjuy,  Argentiitc 
Confederation.  —  Brackebusch   divides    "'■■    <''v^- 
tlons  of  tills  province  a"   fidlows.     1°.  ^ 
rocks:    a.  Silurian,    It.  cretaceous,    c.   p<'~ 
d.    modern.      2°.   Eruptive    rocks:    a.    gran 
quartz    prophyry,    c.  ulorite,    rf.  basalt,    *•.  i ' 
and   andesite.     The   Silurian   eonsi^t^  of  ' 
bers,  —  the  primordial  (Taconic)  fauna,  i  re- 
sented In  a  great  thickness  of  beds,  and  ;...     aJ 

or  lower  Silurian  fauna. 

The  pctroleum-b«?aring  formation  has  becTi  assijne^ 
to  almost  every  geological  period.   Tlie  pr^  Mir 

considers  it  as  probably  lower  cretaceou.'^.  « 

a  fair  argument  in  support  of  his  claim.     1 
siiiereri  it  as  cretaceo-JurBs.sic.     These  1> 

enormous  distribution  in  South  America.      i.... 

beds  are  said  to  reach  to  Puntas  Arenas,  wberr  Ut 
G.  Steinmann  (Scii:>"cic,  p  150)  has  lately  recnriilTrd 
the  neocomian,  which  would  seem  to  supp- 
view  that  tliey  arc  of  lower  cretaceous  aije.  1 
biiscli  thinks  that  the  boring  of  wells  for  petr.nruni 
in  the  region  lie  has  examined  will  be  attended 
with  ma;ciiificcnt  result". 

In  the  quartz  porpliyrles,  many  ores  of  copper  ani 
argentiferous  galenite  occur.  The  trachytes  anil 
andesltes.  and  their  accompanying  lufus,  are  vkt} 
widely  distributed.  To  iliese  the  itutlior  refeo 
numerous  gold  and  silver  mines  of  the  province.— 
Mnal.  soc.  c/enf.  urf/ent,,  1883.)    J.  B.   M.  [USl 

Litbology. 
Fossil-bearing  schists.  —  Henanl  lias  publUliaii  a 

valuable  paper  on  the  metainnr-  '•;  •  — i        '  -•       '- 
deiinea,   in  which  fos-iils  hud  i 

and  Sandherger,  the  latter  dci:  _.  

garnets  and  fossils  were  togethor  in  the  sama  \uutd 
siM-clmen. 

The  fossils  Spirlfer  rail' 
cinulatus  show  that  the 
Devonian.      The  paper  ■_' 
scopic    and   chemical  arii 
cipnl  minerals,     itenard  i- 

these  schists  are  chemical  precipllAtes,  aiitl  hold*  tlM 
they  are  metamorphosed  sediments, 

These  results  are  similar  to  those  of  R4>ti»eb  Md 
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er  on  the  schNts  of  Norway.     Both  foand  fos- 

|I»  In  crystalli!!''  n  mica  schist,  ami  in  other 

I'ks   of"  llko   11  i.:   character.      The    lattor 

»en  found  the  r'-ninni  ■■(  Onhis  enclosed  indodeo;\- 
hedral  gurnet.  Likewise  the  Carrara  marble  of  Italy 
has  been  shown  to  overlie  and  underlie  foMiliferous 
Itirala.  From  these  obserrations,  there  seents  to  be 
ko  doubt  that  the  general  belief  that  schi^f"  ar<> 
norphosed  nedinientary  rock«  is  sul'- 
ras  tlicte  regi<in»  are  concerned;  and  ' 
■'»1d  to  the  revived  and  reinodelle<l  \Verii.i...ii  ii. 
athesis  that  has  been  tnade  bo  prinninpiit  in  this 
onntry  during  recent  year*.  Without  objecting  to 
he  work  of  the  writers  above  referred  to,  attention 
ay  be  called  to  the  tendency  in  most  obserrers, 
rhen  they  have  proved  the  origin  of  a  rock,  to  as- 
inine that  all  a.S8< >ciate<l  rocks  are  the  same,  leailing 
sne  clais  to  hold  to  the  eruptive  origin  of  all  the 
cks  seen,  and  another  to  their  scdinUMitary  origin. 
„.  rcalons  of  crystalline  rocks,  both  classes  of  rocks 
Voulil  naturally  be  expected  to  occur  together,  and  it 
roulil  be  well  if  the  utmost  care  should  be  used  to 
brove  the  origin  of  every  rock  In  the  dislrict  studied. 
■(liuU.  mu».  roy.  Uet</.,  i.;  />ie  »itur.  elaijvn  2  u.  ;J  ; 
miurfoiu.  itij  kimgl.  i  liwien»k. ;  Nature,  x.wl.  5t!7, 
xxvii.  121.)     M.  8.  w.  |11S2 

Carbonif  erotis      gneiss     and     schist.  —  Some 
neisscs  and  schl^tts,  which,  from  the  associated  plant- 
l>maliif.  are  referred  to  the  carboniferous,  have  been 
jlcroscopicnily  studifd  by  Koullon.     Thev  are  a*so- 
llatod  with  the  griiphile  deposits  about  Kalsereberg 
D  Meiernnrk.      The   gneiss   Is   contposed  of   felspar 
|»lbite)  ijuartx.  muscovitc,  and  chlorite,  with  a  little 
pidot<!,  biotile,  and,  in  one  ease,  tourmaline.     The 
Ihylllte    gneiss    is    fine-grained,   anil    comp()sed  of 
|uiirtz,    orlhoclase   (microcline),   and    t<junnallne  ; 
rhile  the  graphitic  schiat  is  also  n  purely  crystalline 
Bass  of  i(U»rtz  and  chloritoid,  excepting  sumii  por- 
Jlons  in  which  are  found  plant-impression»  i-^  ..i  ,.  ., 
pf  a  micai-oous  mineral.     Zircon  and  an  :i 
liineral  were   also  seen.  —  (  Vnrh.   o'oL  i  ■ 
Jan.,  lt»3.)    u.  K.  w.  [1153 
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Some  results  of  the   alteration   of  minerals. 
—  The  following  facts  are   communicated  by  F.  A. 
nth  ;  — 
AlhUr  from  orthoelate.  —  This  Interesting  altera- 

is  well  exhibited  at  th' '-■   -<iarrie»  of  upper 

vondale.    Pcnn.,   where   i  d   orllio<'lase  Is 

und  iiMiili . I. composed,  til  .    ?  being  filled  with 

hill'  I  with  tniiscovite. 

All!,.  I'rum  laic.  —  At  Castl/e  Rock,   Dela- 

ciiunly,  rcnn.,  talc  occurs  as  the  result  of  the 
teration  of  olivine,  but  in  some  cases  this  alteration 
roceeded  farther.  Radiating  from  a  nucleus 
is  a  white  i>r  grayi»li  mineral,  with  silky  lustre 
_ri«mntii:  cleaviigti  at  an  obtuse  angle,  which 
■ov«il.  uiHUi  an«ly"is,  to  lie  anthophyllile. 
Tale  pariiiliiiiwrpli  nflT  mnt/nrllle.  —  In  Hartford 
tity.  Md..  small  octahedrons  of  scaly  talc  occur, 
jcairs  being  ii;inill<-l  to  the  ocrahedral  faces:  and 

ti ■'■■'  • '  ■'-  —  ■■■  '' r.-. ....    .  ..mall 

\'»tals 
-  that 

(whole  lied  i.|  s[vulile  twelve  to  lillefii  leet  In  thick* 

ss.  ownriins;  at  the  above-mentioned  place,  may 

Bve  reunited  from  a  like  change  from  magnetite.  — 

J'riic.  Amrr.  phil.  »oe..  xx.  ;;i>2.)    s.  I..  P.  [1154 

Wutfenite.  —  It  has  generally  been  accepted  that 

the  red  varieties  of  wulfenlte  found  at  many  localities 


aiv  colored  by  chromate  of  lead  (PbCrO«),  which  la 
isomorplious  with  the  wulfenlte  PbMoO<.  If  this  is 
true,  leail  chromate  must  lie  tetragonal  in  its  crystalli- 
zation, and  trimorphic;  for  the  natural  variety,  cro- 
coite,  is  niiuioclinic,  and  again  It  Is  undoubtedly 
orthorhombic,  isomorphous  with  anglesiie  (Pli^O^). 
In  red  crystals  from  Phoenixville,  Penn.,  .1.  Lawrence 
Smith  found  vanadium  and  only  a  trace  of  chromium, 
U'ohler  detected  vanadium  in  a  vaiiety  from 
I '4  in  Carinthia.  Owing  to  the  dissimilarity 
....  n,  <ii  molybdic  and  vanadic  acids,  it  is  not  proba- 
ble that  any  isomorphism  exisLs  l>etween  them,  while 
cliromate  and  molybdale  of  lead,  from  a  chemical 
stand-point,  can  well  be  regardcil  as  isomorphous. 
To  decide  as  to  the  true  nature  of  the  coloring-matter, 
P.  Grotli  li.td  various  wulfenitcs  examined  by  F.  Jost, 
with  the  following  results.  In  a  highly  colored,  yel- 
lowish-red variety  from  Ulelberg,  neither  chromium 
nor  vanadium  could  be  detected.  lu  the  red  iry'stals 
from  Phoenixville,  Penn..  chromiutn  was  found,  but 
no  trace  of  vanadium.    The  analysis  gave 

PbO(ilO)  ►  M<.Oj(3B.21)  •  CrO.,(n.5S)  ^  M..W. 
The  green  pyroinorphite  accompanying  wulfenlte 
from  the  latter  locality  contained  no  vanadium,  but  a 
trace  of  chromium:  while  chromium  was  also  found 
in  a  yellowish-red  pyromorphite  from  Leadhills, 
tjcotlnnd.  Here,  certainly,  no  Isomorphism  can 
exist  between  the  chromate  and  phosphate  of  leaii; 
and  the  re«l  color  in  the  latter  case  must  be  due 
either  to  the  mechanical  admixture  of  xome  chromate 
or  some  pigment  entirely  Independent  of  the  chro- 
mium. The  fact  that  wulfenites,  entirely  free  from 
and  containing  a  trace  of  chrotnium,  occur  of  a  red 
color,  makes  it  probable  that  the  color  Is  due  to  some 
pigment,  perhaps  of  organic  origin,  while  the  chro- 
mate is  present  as  a  mechanical  admixture,  and  in  no 
way  related  to  the  red  color. — [Zeilichr.  krynt.,  vli. 
502.)     B.  u  f.  [1155 

MBTEOROLOOT. 

Solar  pliysics.  —  .\  recent  report  on  this  subject 
to  the  British  government  mentions  India  as  a  sat- 
isfactory Held  In  which  to  jirosecute  Investigations 
of  solar  radiation,  and  Its  connection  with  terrestrial 
phenomena;  calls  attention  to  the  importance  of  a 
more  »atisfactory  means  of  measuring  illrectly  the 
sun's  heal,  the  great  obstacles  jiresentcd  in  the 
attempt  to  measure  this  heat  at  sea-level  stations, 
owing  to  the  very  great  fluctuations  in  the  observed 
direct  heat,  even  on  clear  days,  due  to  invisible 
Vtt|)or;  and  refers  to  the  exi>edillon  of  Prof.  I.ang- 
ley  to  Mount  Whitney,  and  the  (H-mianent  establisu- 
raenl  of  instrumenti  at  Lch  in  India,  at  an  elevation 
of  11,000  feet,  in  order  to  overcome  these  obstacles  if 
f>os.*ible.  A  very  useful,  detailed  catalogue  of  sun- 
spot  observations,  and  photographs  of  the  sun,  from 
IK-'U  to  18T7,  is  given.  A  discussion  of  the  influence 
of  the  stale  of  the  .iiin  upon  tlie  earth's  temperature 
is  entered  upon,  in  wliicli  an  effort  is  made  to  con- 
nect the  range  of  temperature  at  the  single  station 
Toronto,  Canada,  with  the  sun's  spots.  The  results 
arrived  at  seem  to  show  that  a  maximum  tempera- 
ture range  corresponds  to  a  •naximiiin  numt>er  of 
spots,  and  that  the  Toronto  phases  of  temperature 
range  lag  l>ehlnil  sinular  phases  in  sular  spottedness 
between  one  and  two  days.  The  first  of  these  con- 
clusions differs  from  the  opinions  held  by  some,  and, 
on  taking  the  mean  annual  ranges,  seems  banlly  sus- 
tained. 

The  following  table  uives  the  mean  aiiniml  range 
of  temperature  from  LS-II  to  iSSO,  and  mean  annual 
cloudiness  from  1863  to  1880,  nt  Toronto,  Canada. 
Solar  spot  numbers  are  added  for  comparison. 
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«oit/i  auii-spot  numbers. 
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M  these  fibres  be  projected  In  curve*,  it  will  be 
Been  that  minimum  ranges  occur  markedly  about 
1S4'<  anil  l»i>9,  wliile  maximum  ranges  occur  about 
1814  and  ISo-j;  wlilch  are  just  the  epochs  of  maxi- 
mum and  minimum  sun-spot  numbers  rpspectivcly. 
Makin;;  full  al|i>w.\nfo  for  varying  cloudiness,  wc 
sllll  ilii  not  obtain  any  different  resnits.  The  whole 
subject  needs  complete  investigation.  —  ( Hep.  ami. 
*uliir  phyn.  London,  1S.S2.)    h.  .\.  ii.  [1156 

Applications  of  photography  to  meteorology. 
—  Photoj^raphy  is  constantly  tindin;;  new  applica- 
tions in  the  other  sciences.  By  its  means,  under 
the  direction  of  Capt.  Abney,  experiments  are  being 
conducted  at  Kew,  Eng.,  to  determine  the  height 
and  velocity  of  clouds.  Two  similar  cameras  are 
set  up  at  a  distance  of  nbnul  six  hundred  feet  apart, 
and  provided  with  instantaneous  shutters,  which 
can  be  released  at  the  same  instant  by  electricity. 
By  knowlni;  the  angle  of  inclination  of  the  cam- 
eras, and  measuring  the  posiilon  of  the  cloud  as 
photographed  on  the  two  plates,  we  at  once  have  a 
trigonometrical  observation  which  will  give  us  the 
distance  of  the  cloud  with  great  accuracy.  The 
axis  of  a  cyclone  is  probably  not  vertical,  its  upper 
portion  being  in  adv.ince  of  the  lower  in  relation 
to  the  direction  in  which  the  cyclone  is  moving: 
hence  the  higher  clouds  are  srimetlmes  affected  by 
au  approaching  storm  before  its  Influence  affects 
the  winds  blowing  at  the  surface  of  the  earth.  The 
cirrus  clouds  are,  iherefure,  the  imes  to  whose  ob- 
servation is  att.-icheil  the  greatest  importance.  Occa- 
sional observations  only  have  so  f.ir  been  made,  but 
the  Mi'tooroliij;ic,il  council  has  under  consideration 
the  plan  of  adopting  the  instrument  for  continuous 
use  at  its  central  station  at  Kew.  The  observations 
made  so  far  would  seem  to  indicate  that  the  cirrus 
clouds  are  not  situated  at  so  great  an  elevation  as 
has  heretofore  generally  been  supposed. — (Urtt. 
^oucn.  p/io«..  May  4.)     w.   h.  P.  |1157 

PHYSICAL  OBOORAPHY. 

Old  rlver-ooursea  by  Vicenza  and  Padua. — 

P.  Molon  gives  geological  and  historical  evidence  to 
show  considerable  changes  in  the  rivers  Astieo  and 
Brenta,  on  the  northern  margin  of  the  plain  of  Lom- 
bardy.  in  post-glacial  times.     On  Issuing  from   the 


mountains,  both  of  those  streams  formerly  tur 
westward,  toward  a  depression  proiloccd  l>y  an  • 
fault  running  along  the  eastern  m.i'  Un 

from  Schio  to  Vicenza:  but.  as  this  ih 
by  their  deposits,  tli.v  - 
now  the  Astieo  is  la 

the  Brenta,  while  the  .i ..    .    : 

nel  which  led  it  through  or  even  west  of  I'ada 
tlows  farther  eosL  By  such  diversions  from  oV 
nels,  the  volume  of  some  of  the  lower  strea 
been  greatly  affected.  The  name  Ketroiie  was  fa 
milir'd  to  a  river  of  con«idenible  ?!•■    -• 

It  ;  but   it  is  now  llmlteil  to  a  si: 
■  i    \  ii'enza.    The  Baccliigllone,  an  li 
of  the  German  Bachleln,  was  named  when   its' 
Juslillcd   its  meaning;  but  It   has  now   usurped 
place  and  volume  of  the  old  Retrone.  — {AUi  itt.  \ 
neto,  1.  1882-83.  247,  347.)     w.  M.  f...  ~"' 

Origin  of  fiords.  — Fr.  Kutzel  c  li'  ilh 

the  broken  form  of  polar  coasts  in  bi> 
and  the  bare,  rocky  surface  of  the 
and  concludes  that  both  of  these  ct^  i| 

suit  from  the  strong  erosive  action  '  : 
the  exc.tvalion  of  not   only   our   Greai   Likk 
Onega  and  Ladoga  t«  the  same  cause,  but  the  ' 
the  North  Sea,  and  Hudson's  Bay  a-        "      h 
1883,  223,  2.Vt).     The  barrenness  "f  :  H 

well  bo  ascribed  to  ice-action,  whki:    .... 
ediy  produced  some  modlticalion  of  the  stir. 
well;  but  to  consider  all  their  diversity  of  lot 
to  glacial  erosion   exaggerates  the  power  and 
tion  of  the  ice  as  greatly  as  it  neglects  other 
efficient  causes.  —  w.  m.  d.  [] 

OEOORAPHY. 

lAnltc.) 
Northern  voyages  In  the  fourteenth  ocntxay, 

—  Haron   Nordenskiold   h.is   be^un   the    !•  " 

under  the  title  of  ' Slwlier  nch  fornknlii'jar. 
lar  sclentlflc  account  of  early  voy.i:.- ■  •    ■ 
north,  as  a  sort  of  supplement  to  thi- 
Vega,'  in  which  so  many  early   nori  i 
ages  were  noticed.    The  tirst  volume  cont 
account  and  discussion  of  the  voyages  of  the  I 
Antonio  and   Nicolo  Zeno  of  ViMiirv,  who 
posed  to  have  journeyed  to  the  Kaeroe  Ulanij 
land,  and   East  Greenland  towaril  tlv   ■■' 
fourteenth    century.     The    author 
reason.s  for  believing  that  the  voya^. 
made,   and    the   narrative  authentic,  a   g<»u« 
belief  in  them  having  been  (with  a  few  indlvtd 
ceptions)  hitherto  prevalent     The  volume  coii_ 
photographic  reproduction  of  the  map  uf   Clj 
C1.1VUS  in  1427, — a  remarkable  discovery  by  " 
skiuld  himself,   who  found  it  in   the  city  lit. 
Nancy,  included  in  an  old  manusfripl  copy  oCl 
my's  (Josmographia.    The  period  when  all  eiuf 
ages  were  regained  with    suspicion  or  open  <1| 
seems  to  have  |'  iv.  ami  the  truthful! 

somcoflhcmi>  I:  while  the  misapfiH 

of  others   (as  ll.-      ••  vnyages  to   Fu-sati 

known  to  be  a  province  of  J.ipan,  but  forinerlj 
preted  by  enthusiastic    geognipluTs    as    nor 
America)  has  been  reclitied.    'I  > 
Into  the  opposite  extreme  of  • 
ever,  to  be  overlooked,  in  view  oi  ■  n' 
the  perfectly  preposltirous  Rlory  of  1^ 

has  recently  received  from   a  few  .^ 
It  is  not  necessary  to  say  to  any 
understands  the  nature  of  the  raii  _ 

America  as  they  were  when  discovered,  Uiit  lUf  t., 
referred  to  Is  not  less  improbable  than  the  wliiji 
VM^jarles  of  Jules  Verne.  — w.  n.  n.  [] 


JVTm  29,  1883.] 
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Nordenskiold's  programme.  —  Baron  Norden- 
Bklolil's  prfi!Jniinmt>  for  Dils  year's  cxpeclitlmi  is  pnb- 
Mishi:<i  In  full  by  the  concurrence  nf  Mr.  Oscar  Dickson, 
f  who  provides  the  funds  lo  carry  it  out.  Bolides  the 
f  object  of  penetrating  to  the  interior  of  (Jreenland, 
I  it  IS  hoped  lo  Hi  the  limits  of  the  drift-iec  between 

Iceland  and  Greenl  I'"'    '-^  ■=  ^ '    ■•"'  ■!■■■■'••.•  in  the 

adjacent  seas,  to  p;i  ilorn  of 

the   ice  unil  snow,   :  plant- 

1  remulns  In  the  fo»sili(eroiifi  sUala  of  llie  region  vis- 

Lited,  ami  to  collect  new  data  connected  with  the  fall 

I  of  cosmic  dust.     The  expedition  sallwd  from  Gothen- 

'  burs  in  the  latter  purl  of  May,  and  expects  lo  start 

on  its  ruturo   in   Septemlier  next.  —  {Mature,    May 

10.)    W.  H.  D.  [1161 

Oorea.  —  J.  C.  Hall,  British  consul  at  Nagasaki, 
vlsitud  Ban-yang  or  Soul  (Seul),  ihc  capital  of  Corea, 
last  October.  In  approachin':  the  harbor  of  N'am- 
,  yang.  the  west  coa<t  was  founil  hedged  in  by  a 
thickly  clustered  fringe  of  islands,  through  which  the 
raaiidand  could  hardly  be  seen.  The  water  was  very 
shallow,  and  the  heavy  fall  of  the  tides,  averaging 
thirty  feel,  makes  dangerous  currents.  Thousands 
of  8i]uare  miles  of  mud  flats  are  left  bare  at  low 
water;  and,  besides  all  these  difBculties,  there  are  the 
dense  fogs  of  summer,  and  shore  ice  of  « inter.  Tlic 
coa.<>t  is  bold,  rising  in  trap  and  granite  headlands 
two  to  six  hundred  feet  higli.  The  interior,  as  far  as 
seen,  was  bare  and  almost  ireeless.  The  villages  are 
of  miserable  mud-hovels,  and  the  people  are  very 
poor.  The  only  ten»ples  soen  were  two  small  huts 
near  a  village  at  the  landtim-place.  Soul  is  about 
tifly  miles  Inland;  ills  a  ^habby,  squalid  city  of  low 
stone  and  mud  houses,  with  a  population  of  about 
sio.WK).  (;)tie  long  main  street  one  hundred  feet  wide, 
running  east  and  west,  and  another  about  north 
and  south,  divide  it  into  nearly  e()ual  portions,  and 
lead  to  gates  in  the  eastern,  southern,  and  western 

Jls.  On  the  northern  side  It  is  enclosed  by  ."teep 
llUic    peaks.     Below   their  abrupt    slop<;    is  the 

ykl  enclosure,  containing  the  king's  palace  and  the 
more  important  public  buililings.  Mr.  Hall  learned 
from  the  Ja{>ane!<e  consul  that  the  population  of  the 
kingdom,  according  to  the  government  census,  was 
about  tl,!i40,0(iO  souls.  The  revenue  is  derived  from 
a  tax  on  the  cultivated  land,  and  is  payable  either  in 
money  or  in  produce:  at  present  it  amounts  lo  alwut 
UW.lK.i"  |M)und»  sterling.  —  {l-'mc.  my.  gtmjr.  luic.,  v. 
18SS.  274.)     w.  M.  D.  [ia62 

Upper  Siam.  —  Between  Nov.  1),  1881,  and  June  I-l, 
11*82,  Carl  Bock,  whose  travfels  In  Borneo  are  already 
well  known,  made  a  journey  from  Bangkok  up  the 
valley  of  the  Menam.  and  across  the  Lao  states  to  the 
Mekong  River,  and  back  again  by  much  the  s.ime 
route.  The  country  was  found  very  productive 
throughout,  and  well  worthy  of  extended  commer- 
cial enterprises.  As  far  hi  lUhang,  the  river  was 
ascended  by  poling;  the  country  on  cither  side  was 
low,  flat,  and  fertile:  numerous  ruins  were  seen 
Ihcro.  A  variety  of  valuable  timber  is  brought  from 
the  forests  by  eleph.inls  and  oxen,  and  llonted  down 
the  river  to  Bangkok.  Other  products  are  cotton, 
wax,  resin,  tobacco,  hides,  and  horns.  Above  Un- 
hang, rapids  interrupt  the  up-strctm  navigation,  and 
the  journey  was  contlnue<l  overland  on  elephants. 
Lakon  Is  the  centre  of  the  elephant  trade:  Bock 
found  a  t'  ■     '  ■■  it  animals  there,  where 

ihey  ar.-  e  In   the   forest;   their 

value   vii. lied   to    two    ihousand 

nipces.  Oxen  are  sold  »t  sixteen  to  twenty-five 
rupees.  TehengmnI,  at  an  elevation  of  seven  hun- 
dred feet  OQ  the  Meplng  (the  upper  course  of  the 


Mennng,  above  the  rapids)  is  an  important  and  busy 
city,  wfth  a  population  ejlimatcd  at  u  bunilred  thou- 
sand. Teakwood  and  gum-lac  are  among  its  chief 
commodities.  A  railroad  from  the  wulhern  coa.st 
8houl<i  be  conslrucled  as  far  as  this  point,  its,  in 
addition  to  what  now  goes  down  the  river.  It  would 
i;ain  a  large  share  of  what  is  carried  northward  to 
Yunnan,  and  out  to  Canton.  From  Tchengmal, 
Bock  turned  a  little  norlh-cast,  and  crossed  a  pass 
of  twelve  hundred  feel  elevation  Into  the  valley  of 
the  Mekok.  that  flows  on  to  the  Mekong  al  an  alti- 
tude of  eight  hundreil  and  seventy  feet.  The  latter 
is  a  large  river  in  a  superb  valley,  lined  with  valua- 
ble forests;  its  lower  course  should  be  examined  to 
learn  if  timber  could  not  be  floated  down  to  the  sea. 
Bock  was  unable  to  do  this,  and  returned  lo  Tcheng- 
mal, whence  he  descended  the  Meping,  ninnlng  the 
rapids  into  the  open  lower  valley.  —  (Peterm.  mitth., 
1863,  161.)     W.  M.  D.  [1163 

BOTANY. 

Relative  size  of  dicUnons  flowers.  —  Fritz 
Muller  mentions  Carica  papaya  —  which  is  some- 
thing of  a  curiosity  in  having  polypelalous  pistillate 
flowers  and  gamopetalous  slaminate  flowers,  which 
have  been  divided  into  two  so-called  genera  —  as 
forming  an  exception  lo  Sprengcl's  rule,  that,  in 
entomophllouB  plants  with  imperfect  flowers,  the 
male  are  more  conspicuous  than  the  female;  that 
they  may  be  first  visited  by  insects,  which  carry  their 

fiolien  to  the  pistils.  The  greater  size  of  ihe  pislil- 
atc  flowers  in  this  species  is  explained  by  their  con- 
cealed [Msitlon  among  tlie  leaves,  while  the  snialle 
staminate  flowers  han^  out  in  conspicuous  cluster 
In  this  connection  it  is  shown  by  Hermann  Miillerl 
that  in  monoecious  species,  which  attract  a  sufficien- 
cy of  insect  visitors,  it  may  be  an  advantage  for  the 
fertile  (lowers  to  be  the  larger,  as  those  of  a  given 
stock  will  then  be  visited  first,  and  fertilized  by 
foreign  pollen,  before  the  insects  have  been  to 
the  sterilo  flowers  of  the  plant  in  question.  On 
the  other  hand,  in  cases  where  crossini;  is  uncer- 
tain,, the  larger  size  of  the  slaminate  flower.^  will 
insure  at  least  close  fertilization,  and  thus  be  ad- 
vantageous.—  (A'fisinos,  April.)  w.  t.  [1164 
The  purple-leaved  barberry.  —  Mr.  Thomas 
Meehan  referred  to  the  fact  that  seed  of  the  purple- 
leaved  variety  of  Berbcris  vulgaris,  collecle<l  from 
plants  growing  near  Philadelphia,  reproduced  the 
purple-leaved  peculiarity  lo  an  extent  which  it  could 
not  do  more  perfectly  if  the  variety  were  u  true  spe- 
cies. In  a  bed  of  seedlings  containing  on  on  estimate 
one  thousand  plants,  there  were  only  two  reversions 
lo  the  orieinal  green-leaveil  condition.  —  [Acad.  nat. 
sc.  PhUiid.  nirelina;  .May  15.)  [1165 
Influence  of  atock  and  scion. —  Acconling  to 
the  fVopfcdi  iiyrirulturint.  Mr.  Moen  ban  obtained 
some  extraorxliuary  and  unde»irable  results  from 
grafting  scions  of  Cinchona  Ledgeriana  U|H)n  stocks 
of  Bed  hark.  The  grafts  have  been  cuitiv.ii«d  [imlcr 
glass,  ami  are  now  four  years  oM.  Kxamlnallon  haa 
shown  that  the  bark  of  the  stock  is  reiidere<l  abnor- 
mally ricli  in  quinine  '  by  its  contact  with  iheernft;' 
but  the  bark  of  the  graft  itself  is  found  lo  contain 
leis  quinine  than  it  should,  while  it  has  more  cincho- 
uine  anil  cinchonidine.  Since  the  amount  of  the  bark 
of  the  slock  is,  of  course,  very  small  when  compared 
vr-'  ■'  ■  '.f  the  vigorously-growing  scion  which  must 
form   the  bulk  of   the  "whole,  nothing  is 

,:.'. ..    the   gr.ifting,     II  diminishes,  rather,  the 

value  of  the  phint.  It  Is  now  proposed  to  trv  the  re- 
verse experiment.  It  Is  very  probable  that  subsequent 
exp«rtm«nts  may  show  that  part,  al  least,  of  the  lui- 
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(nrorkble  rcsnlts  iiiBy  be  explalnftl  by  the  fact  llint 
only  youne  plants  liave  been  studied.  —  I  (SariL 
chronicle.  May  ili. )    g.  L.  o.  [U.66 

ZOOLOQT, 

[Otntrat pkytt'itvijy  amt  tmtryalegy.) 

Spennatogenesia.  —  J.  E.  Bloomti*!)d  gives  a  rf- 
guiiii  of  llie  recfiH  papers  hy  Uuviil,  [li;rniann,  Run- 
snii,  Subalier,  and  vun  Bruiin  nn  this  !>ul>ject,  and 
points  out  tliat  tliey  onnfirra  the  old  idea  that  the 
Bp<?i'matnzoa  are  developed  in  mother-cells,  a  pari  of 
•which  remains  behind.  (Tho  general  hypothetical 
bearing  of  this  fni;t  wa»  lirst  brought  forward  by 
HinuL  Uloomflold,  in  an  article  on  sperniato!;ene$is, 
advanced  this  view  again,  and  apparently  still  regards 
it  .1H  original  with  himself.)  —  (Qu»rt.  journ.  mii:r. 
KC.  lS*j,  :tti>.)     o.  s.   M.  |1167 

The  coloring-matters  of  the  bile  of  inverte- 
brates.—  (1.  A.  MarMunn  conimuuicales  to  the 
Royal  society  the  results  of  a  .systematic  examination 
of  the  bile  and  various  extracts  of  the  liver  of  mol- 
Ius<!a  and  other  Invertebrates.  The  universal  dis- 
tribution is  proved  of  a  chlorophyll  pigment,  to  which 
the  name  of  '  entenichlorophyll '  is  applied.  It  can 
be  found  in  the  bile  of  specimens  of  Helix  after  a 
aix-raonlhs  fast,  and  is  much  more  abundant  in  the 
liver  of  mollusca  and  echinoderins  than  in  Crus- 
tacea. The  presence  of  reduced  haematiii  is  also 
demoustrnled  In  the  bile  of  several  pulmonale  mol- 
lusks.  The  bile  of  the  cray-fish  and  most  pulmonate 
niollugks  contains  h.iemochromogcn,  generally  ac- 
companied by  enterochlorophyll,  and  appears  in  the 
latter  group  to  be  more  concerned  in  aerial  than 
aiiualic  respiration.  He  concludes  that  the  so-called 
liver  of  invertebrates  is  a  pigment  protlucing  and 
storing  organ  in  addition  to  its  functions  connected 
with  the  production  of  digestive  ferments.  The 
presence  of  h.aemochomogeii  is  apparently  connected 
rather  with  the  mode  of  life  of  the  invertebrates  in 
which  It  occurs  than  distributed  according  to  mor- 
phological considerations.  .V  drawing  of  the  micro- 
scopical structure  of  the  liver  of  Limax,  showing  the 
enterochlorophyll  within  the  liver-ceils,  and  maps  of 
the  most  important  absorption  spectra,  described 
with  re.idings  reduced  to  wave-lengths,  accompany 
the  paper.  —  ( Mature,  May  10. )     w.  H.  D.  [1168 

Fmtoioa. 

Polemical  about  protozoa.  —  In  reply  to  the  erlt- 
Icisni  i>f  Uiitschli  (ante,  273)  concerning  tlie  view 
maintained  by  Baibiani  In  regard  to  the  conjugation 
of  infusoria,  the  latter  points  out  that  he  accejits  and 
has  in  p.irt  confirmed  Biitschli's  observations,  but 
differs  fn>m  hlra  as  to  the  conclusions  to  be  drawn 
from  them.  From  Balbiani's  own  statement,  how- 
ever, it  appears  that  be  has  entirely  changed  his  for- 
mer theories,  and  e^-sentiaiiy  adopted  IJiitschli's;  and 
In  staling  that  his  old  views  could  still  be  essentially 
preserved  he  seems  not  ingenuous.  —  (Zot)(.  anz.,  vi. 
IW. ) 

Kiinstler  also  replies  to  Biitschll's  a.ssertion  (ant«, 
269)  that  Kiinckelia  gyrans  is  a  Cercaria:  it  has  no 
ventral  sneker,  it  swims  with  the  tail  forward,  and 
shows  no  trace  of  cellular  organization.  K.,  however, 
now  admits  that  it  is  probably  a  metiizoon  lar\-a,  and 
not  relateil   to  the  Flagellala.  —  (Z-jof  anz.,  vl.  Ift8.) 

C.    8.    .M.  [1169 

Dimorpbiam  of  Foraminlfera.  —  It  is  stated  by 

Munier-diahiiivs    and    Sclilumberger   that    in   many 

Ijgenera  of  Mili-illdae  there  are  two  forms  of  the  spe- 

'oles.     Although  the  individuals  are  'iflen  alike  exter- 


nally, they  may  be  divided  Into  two  sets,  accord'' 

the  arrangement  of  the  central  chaml>ens.     Tli' 

Blloeulina  depressa,   in   fonn  A   ihf 

chamber  is  large,  .ind  the  other  chatni'  ' 

low  the  bilocufar  arrangement;  in  fn;  •  i 

tral  round  chamber  is  very  small,  aim 

present   the  ijulnquelocular  order,   ui> 

is  soon  suddenly  replaced  by  the  usual  liii 

ranseinent.     This  dimorphism  is  probably  ' 

thi'  group.     The  authors   first  note  on  ''.'  ■ 

ciintained  in  the  Hull.  »o>".  (/(()(.  Frmi 

their  second,  in  the  Cumptex  rendwi,  .M...  _..  _   .  . 

-  (Ann.  man.  nat.  hUt.,  li.  3.^0.)    c.  a.  it.  tX170 

Ooeleotsnta*. 

Phylogeuy   of   the   Siphonophorae. —  Fr  «-!<,", 
points  out  the    resemblance  between   ilie 
«ca/ce  of  Agalma  and  the  ni-ctncaliix  of  Mon- 
well  OS  the  close  resemblance  of  the  embryonic  ;. 
of  Agalma  and  Ualislemma  to  the  tentacular  V.  . 
of  the  Calycnphores. 

He  believes  that  these  resemblances  are  an   ii. 
tion  of  the  point  in  the  development  of  tiie  ."^ 
iiopbora  where  the   separation  of  the    Physoph. 
from   the  Calycophorae,  or  the  separation    of    i      ', 
groups  from  a  uttrn  form,  look  place.  —(Amtr.    . 
June.)    w.  K.  B.  |il  ;; 

New  Brazilian  medusa.  —  In  his  work  >>n    il  . 
deep-sea  Meilus,ie  collected  by  the  {Jlmlleii^rT  ex-.u- 

dition,  Uaecki'l  descriiies  an  Inlereslin •  •  -    ii«. 

moneura.  represenleil  by  a  single  sp. 
raltar.     Fr.  Miiller  records  the  occurnn  ; 

species,  Drvmoneura  Gorge,  which  he  hai  foun.i 
1857,  lSl50,'and   1801,  on   tlie  coa»l  of   Bruiil       11' 
Brazilian  form  was  found  in  a  very  xhallow  inlet,  and 
the  genus  cannot  be  regarded  as  a  deep^^tusi  form. — 
(Zoo<.  aaz.,  no.  137.)    w.  k.  b.  |117X 

Inaeoti. 

Odonata  of  the  PhlUppinea.  —  Barun  de  ^ 

gives  a  list  of  seventy-seven  specie*,  «  >''•  .i..^, •.-.,. 
of  new  species,  and  notes  on  those  prt  ■ 
Twenty  years   ago  hardly  one  waa   kn. 
region.     The  present  paper  is  due  to  tlie  . 
of   Semper;  and,  with  the  exception  of  Hy; 
which  is  figured,  all  the  genera  ond  even   - 
are    represented    in    other   orientnl    cOum^ 
forty-one  of  the  species  are  peculiar  to    tl..     ^ 
pines.   A    single    species    of    the   otherwise   w 
African  genus  Libellago  occurs.  —  [Anal.   •>/>-. 
hi«l.  nnl.,  xi.)  |H73 

Scolopendrella.  —  In  a  new  species  dcseribrd  iii.l 
figured  from  Massacliusetts,  peculiar  for  tt' 
ness  of  the  legs,  Scnddcr  finds  the  openlir_ 
ered  by  Kyder  as  stigmata  next  the  bases  m 
but  believes  he  has  also  found  stigmata  in 
as  in  some  Thysanura.     He  also  colllpare^ 
cnl  protrusion  of  the  mouth-parts  to  those  of  i'odun. 

—  (Proc.  liimt.  HOC.  mil.  hi»(.,  xxii.  64.)  11174 
Growth  of  the  ova  in  CtiiroDomuB.  —  Javo 

rowski  advances  some  singular  notions  on  ififs  siils 

ject.     The  eggs  grow  directly  from  tli>-  '  '       •  _, 

the  exjiense  of  other  cells,  or  by  the 

of  the  follicular  epithelium.     In  pupal 

of  the  bli>od  is  reduced  to  a  niliiiuiuni , 

are  discharged  liy  the  imago,  they  lent' 

the  blood  flows  in  and  partly  fills  it,  so  lU.i' 

less  blood   left  In  circulation  than  can  bu; 

hence  the  insect  dies.     (It  does  not  appuur   iiiiii  nie 

author's  startlifig  assertions  rest  upon  any  obserreil 

facts.l  —  [Zin>l.  am.  vl.   211.)     (.'.   s.   m.  I117S 
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Development  of  the  pulmonary  epithelium.  — 

The  limits  o(  tin-  human  adull  linve  bepn  miniitBly 

k:     '      '   ' '.  Kolliker,  wlmsr  ini'iiioir,  wliidi  A 

11  left  tlie  il<-vel(i|)iiient  o(  the 

111.     Tills  gap  luvi  iiuiv  been  pni. ....  .1 

by  iNicrtlai  Jaliin  (le  In  (Jroix,  wbo,  howciver,  h(\s  relied 
fill'  i-hhk  And  mninmnllAU  embryos  for  Ibe  earli- 
In  a  human  embryo  of  the  third  month 
lie  lironcbi  are  nearly  straight  tubes  brancli- 
»te  anglet;  the  alveoli  have  betiun  to  form 
"  i»,  but   are  developed  in  the  Inner  part  of 
_    nly  later;  the  conneetlve  tissue  Is  in  process 
rtlffeTOnilallon;   the  whole  system  of  respiratory 
aviile*  is  lined  by  a  i.-onllnuuus  epithelium,  which 
i_lhielcesl  in  the  trachea,  where  it  has  several  layers 
cells,  and  which  gradually  thins  out,  until,  in  the 
Jvcoli,  it  consists  only  of   two   layers   of  cells,  the 
>eper  cells  being  somewhat  smaller,  the  upper  ones 
rrcgular  in  shape,  and  approaching  the  cylindrical 
ibrm.     The  alveoli  are  alrea[dy  grouped  into  lobules; 
»nd  It  Is  these  which  Kollik'er  has  described  In  hli 
V  as  the  primitive  alveoli.     By  the  end  of 
|t'  month  tlie  bronchi  branch   off   at  much 

.igles;  the  epithelium  in  the  terminal  vcsi- 
tles  is  oidy  I.^/i  tliick,  and  consists  of  a  sinpie  row  of 
ylindor  cells.     In  the   fifth   month   the   connective 
tiasue  around  the  bronchi  is  i)uite  advanced  in  devvl- 
^jpmeiit;  it  is,  between  the  lobules,  largely   fibrous; 
tieivveen  the  alveoli,  still   rich  in  cells.     Ttie  alveoli 
Ihcui-ji'lvcs   meaiure  about   (t.o.l   mm.    in   diameter; 
^—their  epithelium,  only  It  /i  in  thickness.     The  liloo<l- 
^^Ve-«sels  have  attained  an  enormous  development,  but 
^^Bre  not  yet  close  to  the  respiratory  surfaces.     Coni- 
^^■arison  of  the  dICFerent  stages  shows  that  the  alveoli 
^HRradiially  increase  in  number,  and  at  the  same  time 
^^liminlsh    In    size   (author's    n-nunu',   vide    p.    loi)). 
The  conversion  of  the  raany-lavered  oriijliinl  epithe- 
lium into  tlio  single  layer  of  the  alveoli,  tlie  author 
asserts    (apparently  without   definite   reason)  to    be 
effectJ'd  by  the  passage  of  the  deeper-lyim;  cells  Into 
the  upper  layer.     Uy  this  pmcosi,  as  well  as  by  the 
inultiplicatlon  of  the  cells,  is  the  rapid  extmnslon  of 
^Btlie   epitlielliira    to    bo   explained.     For  the   history 
^Burliig    the  nrth  to  ninth   month,  de   In  CroLx   col- 
^Vates  the  ptwious  litemture. 

In  the  mature  foetus  (still-born)  alv<»oli   are   slill 
_formlng  along  the  alveolar  canals.     The  epithelium 
the  canals  and  nil  alveoli  is  still  cylindrical,  the 
ells  with  oval  nucleus  being  about  twice  as  high  a« 
road.     The  alveoli  do  not  yet  extend  down   Into  the 
peshes  of  the  capllKiry  net-work.     In  a   child   that 
"ved  for  seven  days  Ibe  flattening-out  of  the  alveolar 
pithelium   had  already  inaile  considerable  progress 
$tieda  found  that  this  flattening  took  place   much 
Irlier  in  sheep  embryos).     The  very  rapid  develop- 
Beiit  of  the  pavement  out  uf  the  cylinder  epithelium, 
lie  neci;s<arlly  produced  by  the 
•i  alter  birth.     (There  are  two 
Bl  »,  —  Hrst,  it  is  not  shown  that 

r  ciiaiige  accompanies  an  expansion;  second,  it  fails 
^account  for  the  development  of  the  Hat  cells  during 
I'tal  life,  as  in  sheep.  Hep.) — {Arch,  inlkr.  unal., 
»ll.  «3.)    c.H.  M.  |H76 

The  nature  of  '    '    "  :■  on.  —  Professor  T.  Lauder 
^runli>n    lia.1    1:.  i    a    theory    of    iiihlliition 

I    the    interference   which 
or  sound  meet  in  oppo- 
!ii-  hvpolhesis,  there  are, 
•e  layers  of  sensory 
It  each  motor  cell  Is 
nn   wiin  II',  corresponding  sensory 
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cell,  through  which  the  afTerent  Impulse  causing  a 
simple  i*llex  first  pusses,  but  also  with  other  sensory 
cells  higher  or  lower  In  the  cord.  When  the  afferent 
nerve  leading  to  a  sensory  cell  is  slightly  stimulated, 
a  .simple  reflex  occur;  '  'i  the  corresponding 
motor  cell.  So  when  rent  fibn.-s  are  gen- 
tly stimulated,  an  in  tic ,  ...    -ole  of  the  fool,  the 

innpulse  from  each  sensory  cell  passes  to  a  motor  cell, 
and  calls  forth  a  reflex  contraction.  If  the  afferent 
fibre  leading  to  any  sensory  cell  is  more  strongly 
Btiinulateil,  the  impulse  on  reaching  the  sensory  cell 
will  divide,  part  goiii^'  directly  to  the  motor  cell,  part 
passing'  to  u  neigliboiing  sensory  cell  and  thence  in- 
directly to  the  motor  cell.  The  consequence  is,  that 
the  two  waves  of  impulse,  having  travelled  paths  of 
unequal  length,  meet  in  opposite  phases,  and  an 
Interference  or  inhibition  results.  A  firm  pre.tsure 
applied  to  tlie  sole  of  the  foot  arouses  no  reflex  con- 
traction. No  place  is  given  In  the  theory  to  special 
inhibitory  cells.  Any  cell  may  exercise  an  Inhibi- 
tory action  on  the  sensory  or  motor  cells  with  which 
it  It  connected.  AVhelher  its  action  on  any  other  ceH 
shall  aiiguienl  or  Inhibit  the  activity  of  the  latter, 
depends  on  the  phi\»e  in  which  the  wave  of  impulse 
travelling  from  it  meets  the  wave  of  impulse  that 
has  reached  the  same  cell  from  another  source.  In 
the  case  of  Inhibition  by  the  will,  the  impulse  sent 
down  from  the  brain  is  sup|H)sed  to  interfere  with 
that  originating  in  the  cord  from  the  stlniulailon  of 
sensory  nerves.  Besides  inhibition  by  interference, 
apparent  inhibition  by  the  diveniion  of  the  stimulus 
into  other  than  its  customary  path  may  occur. 

Brunton  attempts  to  explain  many  of  the  well- 
known  phenomena  of  inhibition  on  this  hypothesis. 
His  explanation  of  the  action  of  drugs  —  such  as 
atmpla,  morphia,  •<try<'hnla  —  on  the  theory  of  inter- 
ference i<  particularly  weak  and  unsatisfactory.  — 
( iVature,  nos.  69*-O0a)    w,  h.  u.  (1177 

•  Maa. 

Electrotonus  of  the  motor  nerves  of  man. — 
Since  the  discovery  by  rfliigi'r  uf  the  genenil  laws  of 
eluctrotonic  changes  in  a  nerve  during  liie  passage  of 
a  galvanic  current,  from  investigations  made  upon  the 
dissected  ner>"es  of  frogs,  numerous  aliempLs  have 
been  made  to  verify  his  conclusions  for  the  uninjured 
nerve  of  man.  The  general  outcome  of  this  work 
has  not  been  satisfactory,  as  fai'  as  a  confirmation  of 
P/lliger's  generalizations  is  concerned.  Perhaps  the 
chief  ciuse  of  the  discrepancy  aiu'ingst  tlic  results  of 
dilTerent  observers  has  been  the  neglect  to  fully  ap- 
preciate the  fact  pointed  out  by  Ilclmholtz,  that 
when  the  uninjured  nerve,  in  its  natural  position  in 
the  bodv.  is  exposed  to  an  oleotrlcal  current,  there 
exist  in  tlie  region  of  each  electrode,  owing  to  rapid 
current  diffusinn,  areas  of  different  electrical  density, 
which  must,  therefore,  be  considered  a"  eleclrodes  of 
opposite  signs.  Waller  and  de  Watteville  have  invea- 
^^[.ited  the  subject  anew  ujKin  the  motor  nerves  of 
man,  and  obtained  results  which  tire  in  accord  with 
the  laws  established  by  I'fliiger.  Their  experiments 
were^made  in  most  cases  upon  the  peroneal  nerve, 
and  the  contractions  of  the  corresponding  mu<cles 
were  registered  by  appropriate  means  upon  a  smoked 
drum.  Tbey  employed  three  niethotJs  of  stimula- 
tion,—  Induction  currents,  constant  currenis,  and 
ni'  '     '  -limuli.     The  unipolar  method  wa.s  used 

ill  iiid  tlie  polarizini;  and  Blimulallng  cur- 

rci.i-  .,u,.  .  iiinblned  in  one  circuit.  By  this  ineani 
the  points  of  stimulation  and  polarization  were  made 
co-extensive,  and  the  eleclrotonlc  chanire."  in  the  polar 
region  obtained.  In  mechanical  excitation  the  same 
result  was  reached  by  using  the  polarizing  electrcide 
itself  to  give  the  stimulating  blow.    The  authors  have 


614 


SCIENCE. 


pTou  I.,  No. 


jidoptiMl  the  theory  of  a  'mixed  polar  ikotian  for  both 
puliin/.lui,'  ami  testinsi  current*;'  tlint  is, •at  the 
electroile  ■.'     '      '      .  ilie  nerve,  there  exist  for  eucli 

[current,  si  ,n  well  as  pdlurlzini;,  n  ■  pi)l»r' 

region  of  iL      :  j;u  ns  the  electroile,  and  a  •  peri- 

paUr'  region  or  tlie  opposite  »litn.  the  electrical 
(tensity  of  the  latter  being  less  than  that  of  the 
funner.  but  still  gutllcivnt  to  a^t  iv)  »  phyKioioKictl 
stimulus.  Wlien  an  iiuluctlon  current  wns  used  to 
teil   the  '  polixr  nitcratlon  of   r-      '    '   '  "    '  '        1 

by  the  polaruinK  current,  the  '  '■< 

differ  acconlini;  m  the  'uxpluii:.,     .         ,.:- 

isented  the  Icatlioile  or  kuo<I«  of  Imtli  currents,  or  the 
kivlhode  of  one  and  the  anode  of  the  other.  In  the 
l!r»t  ease  tlie  eflect  of  the  induction  sboclvS  an;  In- 
creased; in  tlie  second  case,  diminished.  They  explain 
their  results  In  this  way.  When  the  electrode  is 
kathode  of  the  induction  current,  the  excitation 
proceeds  from  the  Icathodic  pidar  region.  If  the 
electrode  is  at  the  same  time  the  kathode  of  the 
polarizing  current,  the  polar  region  is  isathodic,  and 
possesses  Increa^ied  irrit.ibillty.  If  the  electrode  is 
anode  of  tiie  poiarizing  current,  the  polar  region  is 
aniHilc.  and  its  irritability  i.«  diminished.  When,  on 
tlie  other  liaud,  the  electrode  is  anode  of  the  induc- 
tion <urreiil,  the  excitation  proceeds  from  the  perl- 
polar  kalhodic  region,  since  all  contractions  with 
Induction   currents  are  make-contractions.     If  the 

,  eleclrotle  is  at  tlic  same  lime  the  anode  of  the  polar- 
izing current,  tlie  peripolar  region  is  kathodic,  and 
therefore  of  increased  excitability.  If  the  electrode 
is  katliode  of  the  polarizing  current,  the  peripolar 
region  is  anodic,  and  therefore  of  diminlslied  excita- 
bility. When  the  tesllng  current  is  a  galvanic  cur- 
rent, and  both  polarizing  and  testing  currents  are  In 
the  same  direction,  it  is  found  that  the  effect  of  the 
kathodic  make  is  Increased  during  the  flow  of  a 
kiitliodlc  current,  and  of  an  anodic  make  during  the 
flow  of  an  anodic  current.  The  excitation  proceeds 
from  a  kathodic  region  of  Increased  irrllaoility.  in 
one  case  polar,  in  the  other  peripolar.  So  the  effect 
of  n  kathodic  break  is  diminisiied  during  the  flow  of 
a  kathodic  current,  and  of  an  anodic  tireak  during  the 
(low  of  an  anodic  current.  The  excitjition  arises  from 
the  disappearance  of  an  electroionus  in  an  anelec- 
trotonlc  region  of  depressed  irritability,  in  one  case 
peripolar,  in  the  other  polar.  With  regard  to  mechani- 
cal Mliiuulation,  It  was  observed  that  the  effect  Is 
increased  when  the  polar  region  is  katliodic,  and 
diminished  when  It  is  anodic.  Tliey  made  some 
experiment.'*  ufKin  the  after-effects  of  the  polarizing 
current,  the  results  of  which  show  that  there  is  an 
after-kathodic  diminution  and  an  after-Anodic  In- 
crease of  excitability,  which  arc  more  marked  in  tlie 
polar  tliaii  in  the  peripolar  region.  —  (PAW.  Irani., 
lSS-2.0tn.)    w.  n.  H.  [1178 

Blectrotonus  of  the  seasory  nerves  of  man.  — 

Waller  and  de  Watteville  have  carried  out  a  series  of 
experiments  on  the  alterations  of  excitability  of  the 
sensory  nerves  during  the  passage  of  a  galvanic  cur- 
rent, similar  to  those  made  utKin  the  motor  nerves. 
Their  methml  of  work  was  essentially  the  some  as  in 
tlie  preceding  investigation.  In  order  to  measure  the 
Increase  or  diminution  of  sensation  after  p<darization, 
they  ascertained  the  least  strength  of  current  which 
would  produce  a  '  reaction  in  cotisciousness,"  and 
thc-n  noted  the  ciianges  necessary  to  be  made  after 
pol.irization  toobtain  the  same  effect.  Their  general 
result  is,  that,  "after  the  passage  of  a  galvanic  cur- 
rent, the  alterations  in  the  excitability  of  the  sensory 
nerves  of  man  follow  a  course  esseni Lilly  similar  to 
tliat  observetl  in  the  motor  nerves."  —  (Proc.  rou. 
toe.  1S82,  -n-i.)     w.  u.  u.  [1179 


ANTHBOPOLOOT. 

Smithsonian    anthropological    papers. 

great  delay  in  bringing   out   the   annual   repo 

iASl  has    induced  Prof.   Uaird  to  publish  th« 

tiflc   summaries   and   the  anthropological   par 

separate  pamphlets.       The   summary,    a'    ii«>« 

by  Prof.   Mason,   and  the  papers  wcp 

under  Ills  editorial  care.      The  sumir 

into  two  parts,  the  discussion  and  tli 

III  o^lcr  to  show  just   where  each  C' 

the   year  st-in^K    wiib    reference    to 

divides  anil  utoeleven; 

ny,  archeoj...  ,-  of  man.  ; 

gy,    othiiology, 

liexlology,  and  l>  it4 

Ing  all  aids  to  lite  nwiuy  <>i   iii.ni 

Greek  wonis  yi""P'i.  ?.">'"i'.  >'u;«>c,  !>' 

-ography,  -ology,  -oiiomy,  and  -" 

to  each  of  the  foregoing  terms. 

the  observing,  the  classifying,  tli. 

philosophic  ph,-iscs  of  each  brancli  of  Inquiry. 

arate  chapters  are  devoted  to  each  of  the   leoilis 

topics. 

The  miscellaneous  p.-ipcrs  are  unusually  num^ 
Explorations  of   mounds  in  Kansas  are  report* 
Mr.  Scrviss;  In   Iowa,  by  Banta  and  GarreLson; 
Missouri,  by  Hardy,  Scbeet/.,  and  Watklns;    in   W 
consin   and    Illinois,  by  Moody. 
Adams;  in  Ohh),  by  Luther;  in  I 
and   l-'vans;  In  Tennessee,  by  U.i...  . 
Gesner;  in  Georgia,  by  Whittiesey;  In  I  yl 

Other  aboriginal  works  are  treatetl  by  > 
Washington  Territory,  by  Stinson  for  iiiUiana 
by  Case  and  MacLean  for  Ohio.     MiscelUuieol 
tiquities  are  reported  from  Iowa  by  Dean ;  fro( 
nois,  by  Gale.  Mct'lelland,  French.  Korrell,  and  !" 
In   Texas,  by  Roessler;   in    .Xrkansas    ''^  ■'' 
rennsylvania,  by  Maydcii;  In  New  Ym 
in  Connecticut,  bv  Ellsworth;  and  iu  '> 
Patterson.     Besliles  these  are  papers  ou  sliciy 
in  Alabama,  West  Virginia,  and  Massachusef 
Molir,  Hubbard,  and  Wing;  on  inscriptions  in  . 
sas,  by  Green;  on  buried  flints  In  Illinois,  by  Si 
on  silver  crosses  from  a  Georgia  mound,  by  J 
on  ancient  canals  In  Florida,  by  Kenworthy;  on 
cArvings  on   the  Susiiuehanna,  by  Galbraith ;  oof 
sculptured  stone  from  New  Brunswick,  by  Jack;  «' 
a  perforated  tablet  from  New  York,  by  Took«r; 
specimen  of  aboriginal  art,  by  Matthew;  and  on  th 
aborigines  of  Florida,  by  Walker. — J.  w.   P.     (1"* 

Egyptian  boomerangs.  —  Gen.  Pitt-Rtvers  t»k« 
the  iK-casiun  of  receiving  an  Kgvptian  boomprane  as 
a  text  for  the  revie\y  of  the  subject  of  the  tprcatl  <  " 
that  interesting  weajion.     His  description  Is  aeco^ 
panied    by  a   plate,  giving  Bgures   of   twelve 
erangs  from  the  same  (jnarter,  which  he  bad  B 
different   museums.     There  are  four   phases 
evolution  of  the  boomerang  worthy  of    notle 
-Ml    weapons  which   are   thrown   by  the   hand, 
which  are  not  specially  adapted  for   rotation, 
round,  curved  slick,  which  would  rotate  !>• 
than  a  straight  one.    3.  The  same  weapon  < 
a  split  Slick,  opposing  to  the  n': 
edge,    whereby   the    rotation    ai 
greatly  increaseil.     This  is  'i"- 
In  the  development  of  the  i  s| 

it  was  used  by  the  Austriv 
after  they  had  further  aci|uired  a  ki- 
returning  or  screw  boomerang.     It  w  «| 

that  Gen.  Pitt-Rivers  sup(" 
black  races  into  those  disi  ■ 
used.    4.   Those  weapons  l  t« 
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peculinr  twists  a  screw  movement  tending  upwards, 
or  at  any  rate  In  a  diri-ctloii  ttiut  Is  perpendicular  to 
the  ploiie  of  rotntlon.  This  last  Jlage  of  liuprove- 
tnent,  so  far  ni  w(<  ul  present  know,  was  effected  in 
Australia  only,  atid  not  in  those  oounlries  into  which, 
ill  in  simpler  form,  It  had  been  previously  dlstrib- 
""'i  l>y  the  migration  of  tribes.  The  Egyptian, 
Ul,  and  Drnvidian  boomerangs  may  not  have 
iiil''pptident  inventions,  therefore.  The  boom- 
ei  ■  a  weapon  of  very  primitive  construction, 

•II  .'Ut  distribution  being  coincident  with  the 

li-  I  iiniiiMii  of  some  of  the  l)lacl<  races  of  man.  it 
11 IV  uHh  grei«t  probability  be  reganled  as  one  of 
III,,-,'  Mre.ipons  which  primeval  men  carried  with 
Hiriii  into  distant  parts  from  the  home  of  their 
;iiM. slurs,  wherever  It  wai.  In  .speaking  of  the 
distribuiiou  of  this  wea[>on,  writers  should  be  care- 
ful to  note  that  the  Egyptian  liooraeraiig,  the  trom- 
biish  of  the  bl.ick»  of  Abyssinia,  and  that  of  the 
biiii-ks  of  nindostan,  correspond  only  to  one  class  of 
the  Aiistnilian  boomerang.  —  viz.,  that  used  by  them 
for  war,  and  eonsidnred  to  be  the  most  useful  weapoa 
they  employ, — and  that  this  differs  from  the  returning 
boomerang,  which  has  a  lateral  twist  by  means  of 
which  it  Is  caused  to  rise  In  the  air,  screwing  itself 
up  pri'cisely  In  the  same  manner  as  a  boy's  llying- 
lop,  which  rises  and  spins  against  the  ceiling.  — 
{JottTii.  anthrnp.  iiwf..  xii.  4-'>4. )     J.  w.  p.  [1181 

Bittlte  iuscrlptlonB.  —  So  many  attempts  to 
ileiipher  the  Maya  hieroglyphs  have  been  biued  upon 
the  processes  that  Imve  fed  to  brilliant  results  in 
EsO'Ptian  nn<l  Mesopotamlsn  inscriptions,  that  we  are 
not  surfirixed  to  find  nii  author  deciphering  Hittite 
by  nie.tns  of  Aiilec  phonetic  values.  I'rof.  John 
f'imi.i>..ii  .if  Montreal  has  in  press  a  volume  on  the 
l<  lie  Ilittites,  their  migrulions,  antiquities. 

^11  <.:e,  in  which  will  appear  translations  of 

some  of  the  inscriptions  first  discovered  by  Mr. 
Drake  in  1871.  A  pamphlet  of  sixteen  pages,  how- 
ever, precedes  the  volume,  giving  the  translations. 
Briefly,  the  author  believes  that  the  Hiltite  empire, 
overthrown  in  717  B.C.,  was  re-established  succes- 
sively in  India,  north  of  the  Altai,  uorth-east  of 
China,  in  Khitan,  Mnntchuria,  8aghalin,  Coroa,  snd 
Japan,  and  finally  as  Aztec,  Peruvian,  and  Chibcha, 
on  the  American  continent.  Mr.  Campbell,  there- 
fore, bus  only  to  give  to  the  character*  of  Ifamath 
r<"^i-iiibllng  tliose  of  Mexico  their  Aztec  phonetic 
Uie  thing  is  done.  — j.  TV.  r.  [1182 

BOYPTOLOOT, 

pOeogmphy.  —  The  va.st  field  of  ancient  geography 
Bl  to  liH  i-Kplor«d  is  indicated  by  tJie  fact  that  two 
'    \     ■  ■    iiiside  of  Egypt,  mentioned 
-till  await    identiliralion. 
e?s,nry  cautions.    1"^.  The 
iim.  The  Egy|ilian  always 
In  liiig  face  to  the  south  :  the 

euat  v,3,^  on    (.lie    loft  hand,  the  west   on   the   right 
hatid.atid  the  north  behind  him.     The  African  made 
'    ■         I  the  Nile  and  the  Red  Sea.  east  of 
I'B  from  which  he  judged  of  the  re- 

-    ...;iics  :  hence  to  him  Etliiupia  was  in 

the  west,  etc.     The  Axiatic  faced  the  ea»t,  and  5|)oke 

of  It  ns  before  him,  the  west  as  behind  him.     And 

iti  monuments  represent,  jometimes  one, 

mother,  of  the  systems  in  giving  the  re- 

'•  L'°.  The  Egyptians  very 

;id  not  transcrilie  foreign 

rem>irk(;d  that  the  names 

of  nations  well  known  in  pre-classic  unti'|uity,  and 

with  whom  the  Egyptians  were  well  acquainted,  arc 

unt  ioutid  ou  the  mouumetits.    Thes«  tuuucs  must 


be  sought  in  the  Egyptian  translations.  3°.  The 
Kg^Titiaii  geographical  lists.  In  their  enumeration 
of  African  peoples,  proceed  from  south  to  north  : 
among  Astatic  nations  they  proceed  from  north  to 
south;  I.e..  in  both  cases  they  follow  the  downward 
course  of  the  great  rivers. 

Brugsdi  lielleves  that  Punt  was  a  southern  land, 
not  in  .\rabia  (where  most  placa  it),  but  in  Africa, 
and  that  the  Egyptians  sent  i-xpedillons  thither  at  a 
very  early  period  in  their  history.  Unmmel  (  Vcrapini- 
tUchen  kutturim,  1S?*3.  p.  108.  421)  Ihiiiks  the.Hc  expe- 
ditions began  about  24SUB.C.  —  [Revue  egi/plal..\v.j 
II.  o. 


NOTES  AND  NEWS. 

The  remains  of  the  late  Professor  Charles  Frederic 
Uartt,  who  is  well  remembered  for  his  extensive  scien- 
lIBc  researches  In  Brazil,  arrived  at  New  York  from 
Klo  de  Janeiro  on  June  7  last,  by  the  steamer  Finance. 
They  will  be  carried  to  Buffalo,  N.Y.,  the  home  of 
Mrs.  Hartt,  for  interment.  Over  five  years  have  now 
elapsed  since  the  death  of  this  distinguished  natural- 
ist and  linguist,  whose  life  was  so  faithfully  dedicated 
to  the  cause  of  Brazilian  science.  Completely  worn 
out  by  the  drudgery  of  official  cures  in  trying  to 
perfect  the  organization  of  which  he  was  the  chief, 
against  the  jealousies  of  a  foreign  and  unappreciative 
people,  he  fell  an  easy  victim  to  that  most  dreaded 
of  all  Brazilian  scourges,  yellow-fever,  which  afllicted 
so  many  Americans  during  the  early  spring  of  IfTJS. 
nis  grave  in  the  protestant  section  of  one  of  the 
larger  Kio  cemeteries  lias  borne  no  other  mark  than 
the  customary  numlier  by  which  it  could  be  identified. 
While  Brazil  has  neglected  the  memory  of  one  who 
more  than  any  other  gave  character  and  purity  of 
puq>osc  to  its  scienlilic  undertakings,  his  own  coun- 
try will  not  fail  to  do  him  homage. 

—  The  Report  of  the  chief  of  ordnance,  U.S.A., 
1SS2,  contains  some  important  matter  relating  to  Die 
science  and  practice  of  gunnery.  Col.  Crispin  makes 
a  long  and  valuable  report  on  European  ordnance. 
The  methods  of  construction  of  British  and  French 
ordnance  are  described,  and  the  advantages  of  mal- 
leable over  ca«t  irons  are  exhibited.  The  now 
familiar  effects  of  tempering  in  oil,  as  practised  in 
British  gun-making  cslablishmentj,  are  described. 
Soft  steels  having  a  tenacity,  untempered,  of  thirty- 
one  tons  per  square  inch  are  given  a  strength  of 
forty-seven  tons  by  oil-teini)ering,  their  elongation 
being,  meantime,  reduced  somewhat  by  the  process. 
The  reporting  officer  concludes  that  the  direction  of 
change  Is  toward  the  introduction  of  built-up  forgwl 
guns,  or  built  guns  of  cast  steel,  and  that  the  future 
is  to  see  the  introduction  of  this  principle  carried  to 
its  limit  In  guns  mode  of  colled  wire,  as  proposed  by 
Treadwell  of  Cambridge,  and  recently  by  Wood- 
bridge,  —  It  conclusion  manifestly  at  variance  with 
the  results  described  in  his  report  as  attained  by 
WUltworth  with  solid  guns  of  compressed  steel. 
The  principles  upon  which  Whltworth  is  working 
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are  summed  up  by  that  Inventor  m  '"•Iroiig,  iliic- 
tilc,  anil  aciumi  malvriaU,  strong,  (|uick-bitni!ng 
powder,  sliort  guns,  long  projectiles,  and  rapid  rota- 
tion." Lieut.  Uinile's  cunvvrsion-tables  for  metric 
meMures  are  included  in  tliis  volume.  Tbey  are 
9ul)8tantially  the  same  na  tliose  issued  by  the  Messrs. 
Wiley,  together  with  N'oble's  British  Ublew,  and  other 
matter  from  Thurnton's  Mnterlols  of  engineering. 
Capts,  MIohaelia  and  (ireer  discuss  the  deviations  of 
projectili'^  niathemntically.  'I'lie  report  is  supplied 
to  libraries  and  scientific  departments  by  tlie  chief 
of  ordnance. 

—  I)e  Candolle's  '  Origlno  de«  plantes  cultlv^es '  has 
received  a  searching  review  at  the  linnds  of  Professor 
Asa  Gray  and  Mr.  ,1.  Qammoiid  Tniiubull  in  the 
American  Journal  of  science.  The  boolc  Itself  is 
as  VBiual)le  to  atitliropology  as  it  is  to  botany,  and 
it  WAS  fitting  that  a  competent  representative  of 
each  of  tiiese  sciences  should  be  associated  in  Its 
examination.  The  reviewers,  however.  In  this  case, 
socjn  to  have  had  a  definite  object  ulterior  to  that 
of  merely  appreciating  this  last  great  contribution  of 
the  venerable  pliytolugist.  The  claims  of  America 
as  the  original  source  of  a  large  number  of  the  best- 
known  vegetable  products  of  the  globe  required  to 
be  defended;  and  they  deliberately  assumed  and  per- 
formed this  t.isk,  showing  in  a  large  nnmber  of  cases 
that  De  Candolle  h-id  either  ignored  or  had  not  duly 
weighed  the  evidence  that  exists  in  favor  of  their 
American  origin.  Tlie  comprehensive  and  critical 
learning  displayed  in  these  articles,  relative  to  the 
mention  of  these  plants  in  the  early  history  of  Amer- 
ican discovery,  is  only  equalled  by  the  shrewdness 
and  force  with  which  It  is  marshalled  In  support  of 
the  views  which  the  writers  feel  called  upon  to  set 
forth  and  sustain. 

—  •  I'l ogress  in  meteorology,  187fl-SI.'  This  useful 
contribution  to  the  English  literature  of  meteorology 
has  been  published  by  the  Smilhiionian  institution 
under  tiie  editorship  of  Professor  Cleveland  Abbe  of 
the  army  siunal-oflice.  It  consists,  as  the  autlior  ex- 
pressly ftates,  of  extracts,  mostly  from  the  Vienna 
ZeilMchrifi  for  the  years  1871i,  18S0,  and  ISSI ;  and  this 
accounts  for  the  notices  from  the  German  of  two 
papers  originally  published  In  this  country.  Bio- 
graphlcal  notices  of  eminent  meteorologists  who  died 
in  the  interval  covered  by  this  pamphlet,  a  concise 
description  of  tlic  work  contemplated  by  the  Polar 
commission,  and  an  account  of  the  meteorological 
work  in  hand  and  proposed  by  nearly  all  the  different 
govenimenls,  are  given.  Under  well-arranged  heads, 
such  as  bibliography,  methods,  apparatus,  etc.,  chemi- 
cal and  physical  properties  of  tiie  atmosphere,  solar 
radiation  and  terrestrial  temperatiu'e,  movements  of 
the  atmosphere,  barometric  pressure,  electricity,  mag- 
netinm,  and  optical  phenomena,  will  be  found  abun- 
dant material  for  study,  and  of  the  later  scientific 
tuvesligatioos  In  the  protean  subject  of  meteorology. 


—  The  Worcester  county,  Mass.,  tn'.t  school  ol  I 
dustrlal  science  is  now  completing  its  fift«entJt 
It  offers  free  instruction  to  students,  who, at  tli«  Il| 
they  enter,  are  residents  of  the  county.  Tlwre' 
a  further  endowment  by  the  state  for  twenty  fiwi 
scholarships  for  students  elected  hy  the  lx)«nl  vt 
education.  The  school  Is  by  no  means  .->  local  lt>»t)- 
tution.  a  large  number  of  the  hoys  coming  from  ou- 
side  Massichusetts.  At  present  there  is  grnat  oetA 
of  an  increase  In  the  accommodations  of  the  '-' 

cal  and  engineering  departments.    Tlie  fri'^nd^ 
Institution  are  bestirring  themselves,  and  ! 
a  pamphlet  slating  the  results  of  the  scli 
up  to  this  time,  and  the  urgent  need  there  is  for 
furtlier  room,  that  the  growth  of  the  institution 
not  be  cramped.     The  mechanical  department,  [< 
bly  the  most  thriving,  has  received,  witlitn  the 
two  or  three  years,  greatly  increased  facilities,  btiC  k 
pressed  to  the  utmost  to  fulfil  the  demands  tipon  It, 

—  At  the  meeting  of  the  Engineerr'  club  of  Phil»> 
delphla,  May  1«,  Mr.  C.  G.  Darrach  exhibited  tr, 

files  from  TlUln,  O.,  to  Lake  Station,  on  thr  so 
bend  of  Lake  Michigan.    Tlie  surveys  were  u»*Uf  fur 
the  Baltimore  and  Ohio  short  llit£  to  Chicago,  —  oiw 
viVt  Napoleon,  and  the  other  ci'd  Deliance,  <>. 
240  miles  of  surveys  were  run,  and  Uie  proh. 
maps  plotted  in  sixty  working-days,  with  »  party  of 
eight  men. 

At  the  meeting  of  June  2,  Mr.  (;arl  IlerinR  reail  a 
short  article  on  electrical  units  and  formulae;  Pg 
L.  M.  Haupt  exhibited  a  drawing  of  the  Pboenlsi 
bridge,  which  was  built  l>y  Mr.  Moncure  Rtib4ii 
C.E.,  in  183(3,  for  the  I'hiladelphia  and  Ucadinx  I 
road,  over  the  .Sohuyikill.     It  is  an  insfi 
enduring  monument  of  successful  conslrn 
stone  masoury.    There  are  four  segmental  i: 
feet   clear  span,  and    lll^  feet  rise;   railius  '• 
47J  feet;  voussoirs,  2  feet  1'  Inches  thick,     Ono  i 
abuts  against  a  rr>cky  blutT,  whilst  the  other  Is 
ported  by  a  heavy  abutment  with  an  «artlieri  fill 
It  is  believed  to  be  one  of  the  lightest  and  die 
bridges  of  its  kind  in  this  country,  having  co«t^ 
$•18,01)0.    The  secretary  exhibited  sauiplcs  of  Ja 
ese  p.iper,  which  he  had  obtained  lhr«.>ugli   Mr.  J. 
L.  Waddell,     Many  Japanese  papert  ttre  of  ex 
quality,  and  could  probably  be  used  with  gremi 
tage  in  engineering  practice. 

—  Van  Nostrand  \ix*  published,  as  on«  of  tha  ■>> 
cellent  '  Science  series,'  a  book  of  Iol 

places,  of  logarithmic  and  natural    :  ... 

tables  seem  to  be  very  well  arranged,  ei>ji«ciitJtj 
of  the  natural  functions. 

—  Dr.  Ilalph  Copeland,  editor  of  (' 
to  that  journal  In  the  latter  part  im  ii 
from  La  Paz,  Bolivia,  12,050  ftsot  above  th«  |*tr4 
the  sea,  — 

"  Korthe  first  time  for  ten  days,  the  sky  is  iole 
clear,  and  rem.irkably  dark,  althougli  the  mooa  I 
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most  exactly  fall,  And  at  an  altitude  of  some  30°.  At 
Oil.  SOm.  local  mean  llrao,  to  test  the  cK-nrncs*  o(  the 
air  Anil  the  vislliility  of  filth  and  sixth  magnitude 
atars,  I  made  a  iiatcvd-eyp  »kelch  of  the  llyadeis  and 
Pleiades,  which  were  ulsu  roughly  at  the  same  alti- 
tude OS  the  moon,  but  consiilBrahly  more  than  00° 
listaot  from  her.  In  the  PleladCH  I  distinctly  made 
at  ten  stars,  —  !).  M.  +  24°.  SW?  and  .ViO.  both  of  7.0 
Knitiide,  being  seen  aa  one  star;  and  D.  II.  +  24°, 
l<i,  I'f  m.Hgnltnde  6.3,  being  clearly  visible.  In  the 
fad  of  Taurus  I  made  out  seventeen  slurs,  two  of 
ililch  —  D.  M.  -I-  1«°,  6W,  and  +  10°,  im  (of  O.O  and 
6.0  uiaK'iltnde)  —  are  not  In  Argelander's  I'rHnwne- 
tria  norn.     I  also  saw  a  Taiiri  plainly  double. 

As  It  U  now  near  the  close  of  the  rainy  season,  I 
ope  shortly  to  bv  in  n  position  to  report  «ouiething 
f  what  can  be  done  with  a  si\-lni:h  refractor  at  14,- 
I  feet  above  the  sea-level.  My  station  is  at  Vinco- 
raya,  between  Arvqulpa  and  Puno.  In  the  mean 
lime  I  am  endeavoring  to  obtain  the  height  of  the 
Illmani." 

—  Dr.  Ralph  Copeland,  editor  of  Copemleun,  writes 
to  that  journal  in  the  latter  part  of  January  last, 
from  Lima,  — 

"  At  Chorillos,  near  tills,  are  staying  M.  Barnaud, 
Lieut,  dr  Vaisseau,  and  M.  Favreau,  En«eigne  de 
Vaisscau,  ineuib«>rs  of  the  French  Venus  expeditions 
to  Chili.  Chorillos  is  the  landing-point  of  the  cable 
from  Valparaiso  and  Panama.  The  French  astrono- 
mers, in  conjunction  wiih  two  colli-BKues  now  at  V^al- 
paralso,  are  determining  the  difference  of  longitude. 
They  have  two-inch  transit  instruments,  with  chron- 
ogrophs  and  chronometers;  and  the  cable  Is  led 
directly  into  the  observatory.  The  Instruments  are 
similar  at  both  stations,  and  tlie  observers  do  not 
Interchange  stations;  but  the  pei-sonal  equation  lias 
been  detei-mined  for  wlre-transit$,  and  signals  trans- 
mitted by  Thomson's  galvanometer.  The  strength 
of  current  is  adjusted  by  a  rheostat  to  a  constant 
strengtii.  A  iriaugulation  will  connect  Chorillos, 
Cullao,  and  Lima,  distant  some  six  or  seven  iriiies 
from  each  (jthcr.  The  connection  of  Valparaiso  with 
Utienos  Aires  on  the  one  band,  and  with  r'allao  and 
PaiLtniaun  the  other,  will  complete  the  cirr-uit  of  the 
greater  part  of  South  America;  the  chain  from  Green- 
wich to  Uuenos  Aires,  through  Lisbon,  Madeira,  St. 
Vincent,  Peniambuco,  !3ahla,  Rio  Janeiro,  and  .Monte- 
video, having  been  finished  by  Lieul.-Commaiidcr 
Oreen,  U.8.N.,  In  1879." 

The  Orst  {|rrat«on  of  Lei  nnutellen  ennqu^Ut  dii  In 
ifcnce,  par  Louis  Fii^ulcr,  is  devoted  to  a  sketch  of  the 
Application  of  electricity  to  lighting.  JudKing  from 
the  sample  of  explunallon  given  In  the  Introduction, 
where  the  glowing  of  a  conductor  Is  attributed  to 
the  accumulation  of  an  electric  fluid.  It  cannot  be 
said  Ihnl  the  hoolc  promises  to  give  a  straightforward 
statement  of  facts  without  embellishment.  The  llliis- 
tration*  ore  numerous  and  attractive.     Very  much  of 


the  same  untrustworthy  character  is  the  first  {fcrafjiiin 
of  Ifouretle  liMnirt  den  touaiifn,  par  Richard  Cortaiu- 
bert.  Both  of  these  lioolc5  arc  for  sale  by  F.  \V,  Chris- 
tern,  New  York. 

—  Pnif.  C.  S.  Sargent  has  recently  prepared  a  strik- 
ing statement  of  tlie  loss,  actual  and  prospective, 
suffered  from  fnrest-fii-es,  ami  of  tho  necessity  of 
Btriiigent  legislation  for  their  preventlou.  E«peclally 
should  this  logs  be  brought  to  public  attention  In  New 
England,  where  so  much  surface  Is  adapted  only  to 
forest-growing,  and  whence  a  great  share  of  our  white 
pine  must  come  in  future  years.  These  states  already 
possess  valuable  forests  of  second-growth  pine,  now 
reaching  a  sixe  when  they  cjn  projierly  he  thinned 
out,  leaving  the  E^maller  trees  for  future  need.  Bui 
in  Massachusetts  alone,  ten  thousand  acres  of  forest 
are  on  the  average  burned  annually;  about  one-third 
of  the  flres  beginning  from  locomotive  sparks,  and 
nearly  all  the  rest  from  easily  avoided  carelessness. 
This  burning  not  only  destroys  the  standing  tree«; 
It  makes  investment  of  capital  in  growing  forests 
iL-uardous,  it  checks  the  growth  of  a  very  desirable 
industry,  and  It  destroys  the  capacity  of  the  ground 
t«  i-oniiuue  a  pine  growth.  When  properly  cut,  a  pine 
forest  may  be  propagated  indefinitely.  When  burned, 
there  Is  a  long  succesjion  of  weeds  and  briers,  moun- 
tain cherry,  gray  birch,  willows  or  pijplars,  maple«, 
.-lud  a)>h-trees,  until  a  hard-wood  growth  is  estitbllshed. 
This  maintains  itself  for  a  long  time  if  left  alone;  but 
if  the  ground  be  then  cleared  by  cutting,  cultivated 
for  many  years,  anil  then  left  free  from  piotlgli  and 
scythe,  and  guarded  from  pasturing  and  fire,  the 
white  pine  will  »pring  up  8|>onLaneously  after  Its  long 
absence.  Fifty  or  one  liundred  years  mn^^l  pass  before 
this  desirable  crop  returns.  In  view  of  so  long  a 
delay,  and  of  the  considerable  value  that  pine  will 
soon  command,  it  is  well  that  special  care  should  he 
given  to  protecting  and  presening  the  second-growth 
forests  now  approaching  maturity. 

—  The  national  congress  of  the  French  geographic 
societies  will  meet  this  year  at  Douai,  seat  of  the 
Geographic  uiuon  of  the  north  of  France,  on  Aug. 
'M.  for  a  week's  tession.  ExcursioTis  will  be  maile  to 
Calais  and  other  points  on  the  channel,  and  to  Cbarle- 
ville,  and  across  the  .Vrdennes  to  Belgium.  A  geo- 
graphic exhibition  is  proposed  in  connection  with 
the  meeting. 

—  M.  de  Lcssci>s  recently  staled  to  the  French 
geographical  society  that  the  work  on  the  Panama 
canal  was  going  on  in  g'M)d  condition.  Excavation 
has  been  begun  all  aloif^  the  line.  Two  American 
machines  had  just  been  received,  capable  of  digging 
three  to  four  thousand  cubic  metres  a  day.  The 
work  is  in  charge  of  the  chief  engineer  '  da  ponU  et 
cAatusccs,'  sent  out  from  Krince  by  the  canal  com- 
pany some  months  a^o.  The  .\lgerian  canal,  in 
which  M.  de  Lesseps  is  interested  In  connection  with 
.M,  Rondalre,  now,  be  says,  stands  «  goixl  chance  of 
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receiving  government  conceMions,  In  spite  of  tlic 
adverse  report  made  by  llie  Ac«dumy  of  (cieiices  iMt 
year. 

—  The  Entoinological  society  of  Lonilnn,  llie  sec- 
ond of  its  name,  held  its  Qflleth  iiniilver«<Ary  last 
month:  nud,  in  his  imMldeiitial  address  upon  the 
occasion.  Mr.  J.  W.  Duniiinj;  suggested  that  Pro- 
fessor \Ve8t»vood  of  Oxford  be  made  titular  life- 
president  of  the  society.  "  An  original  member, 
he  has  never  failed  us.  During  the  cniclal  period 
o(  our  childhood,  he  wag  the  motive  power,  the  life 
Mid  sonl,  of  the  society.  For  fourteen  consecutive 
years  he  was  secretary,  and  for  part  of  that  time  he 
was  curator  also.  The  council  has  seldom  been 
complete  without  him,  and  during  six  years  he 
was  our  president.  Whilst  he  resided  in  or  near 
London,  he  rarely  missed  one  of  our  meetings.  Even 
Oxiord  citnuot  keep  him  away  from  us;  and  there  is 
not  a  sln(;le  year,  from  first  to  last,  that  he  has  not 
been  a  contributor  to  our  transactions."  This  pro- 
posal Wiis  carried  by  acclamation. 

—  The  unusual  competition  for  the  last  'Walker 
prize'  of  the  Boston  society  of  natural  history  induces 
the  society  to  offer  the  same  subject  for  next  year's 
competition;  viz.,  'Original  unpublished  Investiga- 
tions on  the  life-history  of  any  animal  or  plant.' 
While  the  partial  treatment  of  the  subject  is  per- 
mitted, preference  will  be  given,  other  things  being 
equal,  to  memoirs  which  embrace  the  whole  life-his- 
tory of  an  animal  or  plant  from  the  early  embryo- 
logical  stages  to  the  adtdt  form. 

The  society  also  offers,  through  the  generosity  of  a 
member,  for  next  year,  a  special  Qrst  prize  of  from 
(00  to  t^lUO,  and  a  second  prize  of  $.V),  on  the  follow- 
•ubject:  "A  study  of  the  venation  of  the  hind-wings 
of  Coleoptera,  with  Illustrations  of  all  the  families  of 
Le  Conte's  and  Horn's  classification."  Essays  in 
competition  for  both  prizes  must  be  sent  to  the  secre- 
tary of  the  society  l)efore  April  I. 

—  Over  four  hundred  members  of  the  British  asso- 
ciation have  already  pledged  themselves  to  attend 
the  meeting  at  Montreal  in  August,  18.*4.  It  is  be- 
lieved that  all  the  permauent  offlcen  of  the  organiza- 
tion will  b«?  present. 

—  We  learn  that  a  series  of  fifteen  original  letters 
of  Alexander  von  ilumboldt  to  his  intimate  friend 
We>;ener,  bearing  the  dates  1788-90,  is  for  sale  In 
Germany.  They  have  >>een  made  use  of  for  the  biog- 
raphy of  Humboldt  by  Bruhns  ;  and  extracts  have 
been  more  than  once  published,  —  most  recently.  In 
the  Berlin  journal  Gegenaarl,  nos.  30  and  32,  of  1882, 
—  but  they  have  never  appeared  in  full.  Any  Insti- 
tution or  private  person  desiring  to  acquire  them 
thuuld  apply  lo  Dr.  6.  A.  Saalfeld,  Hobsmlnden, 
Germany. 

—  In  the  weekly  summary  T  1075,  line  20,  Instead 
o(  'a<>UI,'  read  '  pentachlor-  and  hexachlor-com- 
pounds.' 


In  the  'Weather  Iti  March,'    p.   388,    tor  'Fa 
town,  Ind.,'  read  'Fallglowm,  Hd.' 
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344. 

Bran  chip  us,  140. 

Brauna  on  Alnos,  219. 

Braydiu,  231. 

Brazil,  boue-cavcms  of,  541;  geology 
771;  Invertebrate  fossils  of,  291; 
ence  In,  211. 

Brazilian  coast,  377;  folk-lore,  964: 
medusa,  1172. 

Brazza,  de,  989 ;  on  the  Kongo,  225. 

Bricks,  refractory,  711. 

Bridges,  practical  test  of,  lOl. 

Britain,  Venus  raercenarialn.  072. 

British  association,  meeting  of.  In  Can- 
ada, 351,  374,  499;  chanucl,  high  seas  In, 
439;  co-operation  In  arctic  research, 
12.V 

Bromide,  electric  conductivity  of,  426. 

Bromine,  eetlmatlon  of.  in  presence  of 
Iodine,  027  ;  Investigations  on.  198. 

Brooklyn  entom.  soc,  27,  392,  n6. 

Brookvlllc  soc.  of  nat.  hist.,  375,  376. 

Brown.  U.  Y.  L.,  377. 

Bruckmannia,  397. 

Brunner  von  Wattenwyl's  European  Or- 
tboptcra,  reviewed,  0(15. 

Bucoinum,319:  nivate,260;  sulcatum.  260. 

Buchloe  dactyloldes,  335. 

Buckeye  leaf-stalk  borer,  253. 

Buckland.  Miss  A.  W.,  writlnga  of,  376. 

Buffalo  naturalists*  fleld-club,  321. 

Bufl'alo  Peaks.  983. 

Bufo,  584;  cotumblenBis,  21. 

Building  materials,  tests  of,  103. 

Bull's  process  for  Iron-smelting,  308. 

Bunotherlan  mammals,  801. 

Buoys,  lighting.  873. 

Bureau  of  ethnology,  etc.  Bee  U.  S.  Bu- 
reau, etc, 

BCROESH,  E.  Suggested  Improvements 
In  lighthonses,  221. 

Buieo  pennsylvanicus.  168. 

BUtsclill's  Protozoa,  53. 

Butter,  rancid,  709. 

Butterflies,  illustrations  of  American, 
1094 ;  llfe-hlstorles  of  American,  003 ; 
mimicry  in,  57 ;  swallow-tall,  793. 

Cable  power  for  ■treet-rallways,  102. 

Cabot,  debastlan,  mappemonde  of,  62. 

Cachar  earthquake,  67. 

Caddls-fly  cases,  Hi.,  733. 

Caffelno,  202. 

CalTrarla,  anthropology  of.  74.*^. 

<'airo,  Wlssinann's  letter  from,  608. 

Oalamltes,  00,  149,  397. 

Calceola,  202. 

Calceolaria,  492. 

(*alclnus  latens,  173. 

Calcium,  quantitative  determination   of, 

306. 
Calcium  bromide,  apatites  and  wagner- 

Itcs  containing.  708. 
Calcutta  zoological  gardens,  376. 
Calendula,  306. 
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OrackiDK  In  ice,  '^S. 
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Aurttnilian,  173;  of  Blake  and  Travail. 
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at  time  of  moultlUK,  389. 
Cryolite,  4.'<9;  group,  minerain  of,  Sl.'S. 
Cryatnllized  wrought  Iron,  169,  248. 
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Culex  monqulto,  420. 
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Currenta.  arctic,  500. 
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Cyllndera,  wcakneaa  In,  106. 
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Decodon  vertlclllatua,  21. 

Deep-sea  flab  type,  680;  Bounding,  66, 
183;  mnp,  566. 

Deer-antlers,  evolution  of,  401. 

Deflective  effect  of  earth's  rotation,  98. 

Deforesting  In  Alps,  830. 
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Dinornis  maximus,  527. 

I)lnr>saurla,  46S:  tarsus  of,  468. 
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Dioscorides,  manuscripts  of,  208. 

Diplachue,  370. 

Diplera,  thorax  of,  0.'I4. 

Dlpterocarls,  81. 

Dipyrldvl,  derivatives  of,  595. 

Disclna,  22. 

Diseases,  eonutifious,  of  animals,  291. 

Dispersion  forniiilas,  O.^. 

IMstominn  hepaticum,  330. 

Distribution  of  fresh-water  mussels,  54. 

Dislriliuliiin  of  public  documents,  2.19.395. 

District  of  (>»luinbia,  archeology  of,  916 : 
human  fauna  of,  575, 

Dochmius,  teeth  and  syni^nymy  of,  731  ; 
Bangeri,  b'l. 

Documents,  public,  distribution  of,  239, 
3S)5. 

Dog,  abnormal  dentition  in,  68;  growtli 
of  skull  in,  1133, 

Dolichos,  13. 

Dolium,531. 


Domestic  anlroals  of  Camargue,  670. 

Dopplertte,494. 

Doris,  433. 

Dracunculns  canariensls,  4112;    crloltuin, 

492 ;  Tulgnris,  492. 
Draper,  Dr.  Henry,  iU.,  29. 
Dresden  meteoritea,  88. 
Drop-shutters,  speed  of,  587. 
Dryraonema  gorgo,  612. 
Dueka  that  fly  abroad  Uke  pigeona,  AT 

249. 
DudrcBnaya,  344. 
Duties  on  scientlHc  Journals,  5,19. 
DtiTTOM,  C.  K.    On  the  Uawallaoa,  9. 
Dynamometer,  new,  508. 
Dytlscus,  82. 

Karth,  rigidity  of,  03. 

Earth-currents,  registering  apparatiu  for, 
W.,  596. 

Earth-worms,  457,  1087. 

Karthqnakcs  on  Armenian  plateau,  037  : 
Cachar,  67. 

EaBt- Indian  Pulmonata,  048. 

Kastkan,  J.  U.  The  Florida  expedition 
to  <ib»er\'e  the  transit  of  Venus,  3U0. 

EchlnocActus,  788;  polyanclatrus,  370; 
Whipplel,  369. 

Echium,  306. 

Eclipse,  solar,  of  May  6, 119,  299,  .WT,  .'M. 

Kconomic  history,  588. 

KctosteorhacblB  clceronius,  204. 

Kddy,  Yl .  T.  Kxtension  of  the  theorem  of 
the  virlal,  and  lis  application  to  the  ki- 
netic tiieory  of  the  constitution  of  gaaea. 
05;  the  Internal  molecular  energy  of 
atomic  vibration,  42;  liquefaction,  va- 
porizatlon,  and  the  kinetic  theory  of 
aollda  and  liquids,  4.'>5;  radiant  neat 
and  second  law  of  tbermodynwnlcs, 
248 ;  solar  corona,  169. 

Ei>XAMD8,  J.  R.  Pairing  of  Srsubom, 
.160. 

Eggs,  fertile,  from  a  dead  moth,  308. 

Khleston,  T.    Flue-dust  at  Ems,  106. 

Kgypt,  art  In,  580. 

Egyptian  boomerangs,  1181 ;  economy, 
805. 

Elsengeblrge,  iitbology  of  the,  714. 

Elaeocarpus, 405. 

Kiapbldinn  villosum,  409. 

Kiassomu  zonatum,  556. 

Elastic  sphere,  vibrations  of.  00. 

Electric  ainulgamalion,  481 ;  arc,  resist- 
ance of,  1071  :  discharge  in  rarefied 
air,  481 ;  lamp,  new,  806. 

ElectrlC'llght  apparatus,  376 ;  on  coasts  of 
France.  ///.,  135, 161, 187,214,  242;  eticct 
of,  on  vegetation,  5.%4. 

Electric  lii;htiiig,  e^st  of,  803;  motor, 
efllciency  of,  500 ;  railways,  356;  tor- 
petlo-boat,  897. 

Electrical  congress,  appropriation  for  re- 
searches of,  410;  exhibition  at  Onen. 
2:18:  Irrlt-tbility  of  spinal  cord,  1.15; 
ni.ichine.  WiiiisnurstV,  3.'S7:  resistalict> 
of  selenium  ceils,  lOO;  units,  determi- 
nation of,  87. 

Kiectro.magucts,  winding,  1148. 

KlectrO'tiiaifnetlc  theory  of  light,  39S. 

Electrolysis  of  hydrochloric  acid,  107. 

Electrostatic  and  eiectroni.ignetic  aya 
teins,  591. 

Electrotonus  of  motor  nerves  of  man, 
1178:  of  sensorv  nerves  of  man,  1170. 

Elephantiasis.  iU.,  419. 

Elephant's  milk,  680. 

Elephants,  parasites  of,  148. 

Elejihas  afrieanus,  371. 

Eiisa  bella.  4:1:1. 

Kllipsoitl,  niiiriiment  curves  on.  811 :  li- 
quid, rotation  of,  476:  parallel  surface 
to.  648. 

Ktliptlc  <lonble  refraction,  187. 

Elliplie  functions,  .'{50,  008.  1138:  ap- 
piicnticin  of  theitry  of  binary  forms  to, 
88;  curves  whose  co-ordinates  are, 
87 ;  formulas,  347  ;  transformation  of, 
83. 

Embryo  chick,  lymph-he:irts  In,  Ifts. 

Kmbryolot^lcal  monographs,  26. 

Kmbryiili>!.'y  of  milk-glands,  108 ;  of  ro- 
dents, 1053. 
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■I .   •iirtnoe,  of 
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Ucrman  plain,  B38. 

GernMiio,  Vriar,  on  Rainfall  of  Uberaba, 
J77. 

a«r[iuini,  early,  410. 

Qerrainal  layura,  not  homologoua,  lOM. 

(Hrins,  456. 

Qcrrhunutuii,  21. 

OerycDin,  1H6. 

OiBBS,  J.  W.  An  alleged  exception  to 
the  second  law  of  tbermodynumioa, 
160. 

GiLBiBT,  G.  K.  Bun'a  radiation  and 
geologk-  climate,  4.'iM;  Whitney's  Cli- 
matic clianicea,  141, 189, 102. 

Gilbert,  U.  K.,  on  Lake  Bonneville,  ill.. 
57U. 

OInkgos,  Permian,  699. 

(Hnoria,  21. 

Oladal  depoalta  of  Bow  and  Belly  Uiver 
oountry,  477;  depruaaloii  of  Ijcotland, 
1080;  eroaion  and  laket,  031;  phe- 
nomena near  Ncvr  Huven,  314;  phe- 
nomena in  Ohio,  ill.,  2il9;  theory,  97. 

Qlaclation  In  Kentucky,  61U ;  uf  Norway, 
1081. 

Olader,  continental,  tbickneu  of,  084 ; 

eranular  atructure  of,  6S8. 
lolera,  loat,  hunting  for,  with  a  mlcro- 

acope,  374. 
Oleditachla  triacanthoa,  468. 
aieiaen  valley,  fi48. 
Glycogen  In  fungi,  1126. 
Qlyphocningofi,  647. 
Gnetaa,  carboniforoua,  1153. 
Gobi,  acroaa  eaatera,  129. 
Qoniobaaia  llveaccna,  49&. 
Oonluphyllum,  2U2. 
Gonoinyraea,  230. 
OooDaLE,  (I.  L.    Color  and  oaalmilatlOD, 

332;    development   of  chlorophyll  and 

oolor  griinulea,  421. 
OoooE,  U.  U.      International    llaberiea 

exhibition,  ill.  447,  .Vi4. 
Ooode,  (}.  B.,  263 ;  appointment  aa  U.  H. 

commi«aloncr  of  llaherlea,  2Ci. 
OooDNow,  H.  11.    Direct  vlalon  apectro- 

acopc,  601. 
UoTTsrHE,  <;.    Geology  of  Japan,  166; 

Jap.'UH>ae  volcanoea,  329. 
Gould,  Ur.  n.  A.,  377 ;  gold  medal  award- 
ed to,  264;  hia  I'rauuniutrla  argentina, 

26t. 
Grand  Canon  group,  IKi. 
Grund'-Eurv'H   Formation  of     coal,   re- 
viewed, 114. 
Granite,  bornblendic,  of  Uulncy,  Moaa., 

210. 
Grape-vinea,  rot  in,  662. 
Grapln  comni»,  4:13;  inlerrogationia,  43:<. 
Graptodera  carlnata,  40',i. 
Graaaea,  7K4. 
Gbay,  Asa.     The  origin  of  cultivau-d 

planta,  12. 
Grcely-relief  party,  !>87. 
Green  fog,  lo. 
Greenland,  fuanll    inaecta   from.   1070; 

rulna  and  ifruvea  In,  1007. 
GregorloV  journal  of  geology,  26.5. 
Grialea,  21. 

Qroth,  I'.,  on  Fluorine  minerala,  331. 
Guanine,  202. 
Guinea-pig  ovum,  840. 
Gulf  titream,  iSii ;  explurationa  in  region 

of,  ill.  443,  .'>3l. 
Gulo  lUMcui.,  279. 
Gunnery,  291. 

Gunpowder  magazinua,  drying,  978. 
Guna,  ateel,  874;  tenaloua  in,  872. 
Ouyol.  Abb6,  on  .Africa.  776. 
Gymnuala,  l*ruaaian,  160. 

Hadroaauridae,  charactera  of,  037. 
Hailniauurua  Koulkii,  46S. 
Ilaeckel.  K.     Uepurt    on    Meduaae,    re- 
viewed, ill.,  195. 
llaeuiulobloAta  uf  ilaycm,  lO-tO. 
HiK'm;iioinonaa  ctiraaRJi,  466;  cobitia,  460. 
Huem^totnyzua  elrphuntia,  52. 
Uakea,  2:|i>. 

Uallchoerua  gryphua,  542,  46^. 
Halictua,  22. 
Hallcore,  .'>3, 
Halimurt  uuritut,  173. 


IlalloUa  callfomianue,  81 ;  aplcndona,  81. 

Hallatemma,  612. 

llalitherlum,  53. 

Hai.l,  E.  H.  Apparent  attracllona  and 
repulalona  of  amall  floating  bodiea,  335 ; 
l>arwin  on  variatlona  In  the  vertical 
due  to  elasticity  of  the  earth's  surface, 
10;  maguoto-raotive  force,  391. 

Hall  etlect,  1018. 

UulraaturuH  rutlcolila,  24. 

Halogens,  reactive  power  of,  in  tialold 
ethers,  1022. 

Halieria  pulex,  116;  lenuicolUa,  116. 

Ilaniidgin  artiea,  452. 

HandlLrseh,  A.,  on  Hirmoucura,  ill.,  333. 

Hnplobranchus,  729;  aeatuarluua,  344. 

Kaplojililebium,  96. 

Harder's  glanda  In  rodenta,  028. 

HAHOEp,  (>.  The  heart  oa  a  locomotive 
organ, 140. 

Uarlania  Ilallil,  253. 

Harpalua,  317. 

IIabhinotox,  U.  W.  Telephonic  tlmc- 
traiiamltter,  >//.,  3U2;  weifge-photvme- 
ter,  450. 

Hartt,  Prof.  C.  V.  615. 

Harvard  chemical  club,  262,  304,  306, 
306,  487,  488,  768. 

Harvard  college  observatory,  119,  349, 
400,440. 

Harvard  univcralty,  437,  4.'>8;  muaoum  of 
eomp.  zu&l.  (aec  Aiuaeum,  etc.) ;  Tea- 
body  museum  of  arch,  (see  Peabody 
museum) ;  achool  of  veterinary  medi- 
cine, 433 ;  summer  Instruction  In  boUny, 
4S9. 

Ilaswell,  W.  A.  Aoatrallan  cruatacea, 
reviewed,  173. 

Havana,  geology  of,  545. 

Hawaliana,  0. 

Hawaiian  lalanda,  718. 

IIazbn,  U.  A.  Dry-  and  wet-bulb  hy- 
grometer, 502 ;  new  condenaing-bygrom- 
eter,  597;  rainfallat  Panama,  452;  solar 
constant,  .'>42,  602. 

Head,  morphology  of,  50. 

Head-hunR:rs  of  Ilurneo,  189. 

Heap,  U.  1".  Application  of  electric 
light  to  lighting  roasui  of  France,  III. 
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Perception  of  light  by  low  organii*mH,  52. 

Perception,  reflex,  varying  thermal  back- 
ground of,  345.  * 

PcrfuHHUH,  Cotta's,  511;  angul.^rii<,  230; 
costatu^,  230;  punctatus,  23U. 

Peridermium  plni,  369. 

PerlpatUB.  blastopore  and  mesoblast  of. 
453. 

Periphyllu  mirabillit.  196. 

Peruvian  fishet*  and  reptiles  from  Texa»i, 
463;  Uinlvgtih.  563;  plants  from  east- 
ern RuKKia.  .331 :  reptiles,  532. 

Peronospora  vlticolu,  583. 

Peroxidi's,  reactions  of.  425 ;  volumetric 
analyslK  i>f,  360. 

Persia,  7J41  ;  improvements  in,  1037  ; 
northern,  503 ;  southern,  722. 

Peruvian  stone-quarrving.  748. 

Peters,  r>r.  W..  43S.  * 

Petrogak'  penifillntus,  24. 

Petroleum  ut*  hhiMt-furnace  fuel,  490. 

Petromyzon,  riM ;  plani.*ri,  development  of 
hypophyftiH  in,  2,56. 

Peziza  veF«i<Miloha.  583. 

Phalucrtis,  460. 

Phaseolus  luuatus,  14;  nanus,  14;  vulga- 
ris, 12,  13. 

Phenoxybromacrylic  acid.  305. 

Pbiladrlphia  ac.ideray  of  natural  seienccH, 
26,  27,  M,  375,  50,  51,  63,  68,  l.%3, 
150,  160.  280,  3.35.  330,  342,  463. 
464,  492,  .'>07,  522,  7.''»2,  771,  782. 
783,  801,  842,  945,  957.958, 1080, 


structlon  in  mlnoratogy  and  lUholog)' 
at,  66;  American  phfloaophlcal  hoc. 
(see  Amor.  pbil.  soc) ;  engineers'  club, 
5.'>9,616.  542,  647.  814;  Franklin  in- 
stitute (see  Franklin  institute). 

Phllipp,  S.,  on  the  Ego  uf  organisms, 
408. 

Philippine  Islands,  1O30;  faoUBO-fltcs  In, 
169;  odonataof,  1173. 

Philologic  science,  853. 

Phllotheea  australtrt,  80. 

Phobcrus  etu'cus,  647. 

Phoca  vitnlina,  24,  53, 543, 

Phoenix,  230. 

Pholldciphyllum,  202. 

PhoHphntes,  action  of  peat  on,  880. 

Phosphoric  acid,  determination  of,  824. 

Phosphoric  and  silicic  oxides,  081. 

Phosphorus,  new  acids  containing,  488; 
wlilto,  705. 

Photographic  defects  and  remedies,  588 ; 
fociulng,  16U;  halosand  reversaU, 200; 
measurttmcnts,  417  ;  notes,  589. 

Photographs,  astronomical,  349. 

Photographing  the  corona,  4. 

Photogrnpiiy,  applications  of,  ^o  meteor- 
ology, 1157 ;  applied  t^  animal  locomo- 
tion, 189;  astronomical,  41)S,  867, 
868. 

Photometer,  wedge,  450. 

Photometric  measurement*  of  sun,  moon, 
and  cl<*ctrlc  light,  0;  observations  of 
transit  of  Venus,  97. 

Photometry,  solar,  480;  spectrum,  606. 

Phryganea,  554. 

PhrynoBoma  Pouglassi,  204. 

Phyllltt's,  Ardennes,  1028. 

Phyllothecfl,  397. 

Phyllr)xera,  fears  conccndng,  498;  Ultcyl, 
677;  vastntrix,  677. 

l*hylIoxera  tn  France,  reviewed,  576. 

Phylogeny  of  the  Blrenla,  160. 

]*hysa  heteroslropha,202;  bumcrosa,  202 ; 
vlrgata,  202. 

Physiilia.  tentacles  of,  943. 

PhytonomuB  punctatus,  409. 

IICKKRINO,  w.  H.  Horse-trotting  from 
a  mathematical  stnnd-polnt,  356;  i>hoto- 
graphtc  focusing,  160. 

I^ictci,  K'totil,  high  spcetl  steamer,  658. 

Pieris  Ileckeri,  554;  eiHvmbri.  554. 

Pike's  skull,  developme'ut  of,  .MS.  738. 

Pllcomavo,  660. 

Pilldlum*  larva.  1000. 

Pilling,  J.  C  Catalogue  linguistic  manu. 
scripts,  208. 

niularla,  397. 

l^ilumnopens  cmsslnmnufl,  173. 

Piiumnus  detlexus,  173. 

Pine  moth  of  Nantucket,  905. 

Pinner's  Organic  chemlstrv,  reviewed, 
223. 

I'lnnotlieres  ostreum,  668. 

l*lnus,20;  exeelea,.Vh1;  konilensis,  1089 ; 
Ktrobus,  360. 

Pipes,  monntl-builders*,  472. 

Piriqueta  cnpensis,  622;  carollnlana,  466. 

PiruB,  466. 

I*lsidiiim,61 ;  arcticum,684;  glaclale, 584 : 
nlvale.  .584, 

Piliiecia  satanas,  24. 

Pithom,  1012. 

Pii.hora-Succoth,  581,  687. 

Pitt-Kivers  collection  in  anthropology, 
374. 

Phigusia  depressa,  467. 

Planarian.  eave-dwelUng,  451. 

Phmeri  Tngeri,  259. 

PlanetH,  mat-r-  of,  010:  small,  392. 

Planetary  induction,  299. 

Plant-life,  past  and  present,  3.'»8. 

Plants,  variation  in,  1087. 

Plutessa  vulgaris,  289, 

Plato.  lunar  crater,  637. 

Platyarthus  IIofTmanseegil,  81. 

Plalycodon  grandlflr>rum,  20. 

Platygonu-i  compressus,  53. 

Platymesopus,  599, 

Platyphyllum,  202;  sincnse,  202. 

Playas  nnd  pla\'a-iakes,  210. 

Plectrocnemia,  345. 

Pleistodonta,  hWi. 

Pleurocera  elevatum,  495, 


Pleuronectold  hybrid,  628. 

Plioplatccnrpus,  872. 

Plumatella,  38. 

Plumularia  halicioidefl,  344. 

Plusla  bruHslcae,  effect  of  pyrctbruia 
upon,  249. 

Poa,  187,370. 

l^dalirlus,  554. 

Podosteraaccftc,  holdfasts  In,  835. 

Podara,  612. 

Poey,  F.    Ichtbyologta  cubana.  IM. 

Pogge  and  Wissmann,  381. 

Point  Barrow  observing  party,  208.  497. 

Polar  quadrilateral,  288,  754. 

Polar  research,  657. 

Polnrisatlon  of  dlff^aoted  light,  186. 

Pollen  in  cycads  and  conlfera,  develop- 
ment of,  41. 

Pollenla  rudis,  82. 

Pollination  of  Araccae,  093;  Arom  itali- 
cum,  446;  fig,  615;  Rultngfa,  1088: 
Kutaceae,230. 

Pollinia,  withdrawal  of,  la  bee  orchis. 
094. 

Polygons,  geodesic,  630. 

Polyidcs,  344. 

Polymorphism  of  acarlds,  951* 

PolyneHia,  1038. 

Polynesians  and  Papuans,  341. 

Polynoe   glq|»lfcra,   260;    soolopendrina, 

I*olyophtbAlmus,  06;  pictus,  96. 

Polyphylla,  203. 

Polypodium,  370. 

Polyntigina,  178. 

PolyxeuuB,  dermal  appendages  of,  I'/.. 
792;  fosclcularls,  371. 

Pomaceae,  041. 

I'onipholvx,  variations  of,  4RO. 

Ponape,  Micronesia,  alleged  aoclcnt  balld- 
Ings  at,  293. 

PontophlluH  Jacqueti,  547. 

l*ontoporela,  495. 

Poole's  Index  to  periodical  literature,  re- 
viewed, 68. 

Population,  aborlgiual,  of  northern  Amer- 
ica, 833  ;  marcn  uf  centre  of  our,  221 ; 
stilisticsof.  411. 

Porphvrites,  Cheviot,  773, 

Porphyry.  Leadvllte,  192. 

Portugal,  righu.of,  090. 

PoHittvc  prints  from  positive,  6B9. 

Potamogetun,  468. 

Potassium  ctiromatc,  separation  of  barium 
from  strontium  or  calcium  by,  361- 

Potato-dlscase,  prevention  of,  371. 

PotcnUila  anserina,  306. 

Potsdam  sandstone,  impressions  on,  372. 

Pouchet,  G.,  376. 

Power,  transmission  of,  697. 

Precious  metals  from  sings,  368> 

Precocity  in  chicken,  574. 

Prehistoric  antiquity  of  man,  SZS. 

Prcidstorlc  man,  222;  irepblnins,  307. 

Prejevaluky's  movements,  265. 

Prentiss,  I>.  W.,  375. 

Pressure  In  carbon,  540;  influence  of, 
on  chemical  action,  201. 

Primogeniture,  development  by,  165. 

Primula,  Indian  species  of,  47. 

Pr  Jonas  torn  ata,  699. 

Pristis,  use  of  the  saw  in,  61. 

Prize  question  of  Royal  Danlah  society 
of  sciences,  392. 

Prizes,  Walker.    See  Walker  prizes. 

Procyon,  82. 

Prognostics,  popular  weather,  916. 

Projectile,  rifled,  radius  of  eyraUon  of 
864. 

Pronuba,  287. 

Propionic  acids,  768. 

ProrastomuB,  346. 

ProrhynchuB,  anatomy  of,  ft4G. 

Prorucentrum  mlcans,  668. 

Prosopis  Jnlitlora,  564. 

Prostomum,  51. 

Protelno,  digestion  of,  001. 

ProU'les,    myology    of.    258 ;     crisutu* 

Protella.  554. 
Proto,  554. 

Protocattannic  acid,  810. 
Protophasma  Dumosll,  96. 
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Scorpio,  203:  oyea  of.  454. 
dcothiiKl,  glacial  (lepre«t>iuti  of,  1080. 
Scrow-prupulU-r  biatlvft,  48IS. 
ScuDDKB,  S.  H.   Walklng-atick  from  coal, 

Hi.,  95. 
Scyllium.  23. 
ScyphoHtomu,  11)6. 
Sea,  dvpthHof,  aig. 
SBa-ottvr  huniinir,  Vi4, 
Seal,  foetuf)  uf,  741. 
Boaaon  of  ttoworing,  4.5. 
BeanoDtng  wood  fur  miialcal  inatrumenta, 

542. 
Seawecda.  red,  fertilization  of,  735> 
Sebaceous  Klandit  of  tongue,  1005. 
Bcba»ticbtliyri,  1:13. 

Second  law  of  tbermodynamlca,  IdO,  248. 
Secondary  balteriea,  0*'i3. 
Seed-teatinfT,  312. 
Beodii,    sprouted   and    dried,    value   of, 

370. 
Scgmenttl  organs  of  Ipecher*.  090. 
Segmcnlation  of  ropllliun  ovum,  1003- 
BelHglnella,  21;  tortlptla,  501. 
Selenium   cella,  ck-ctriCiil  ruiitBtanco   of, 

lOO. 
SSLWix,  A.  K.  C    Age  of  rocks  on  north- 
ern ahure  of  I^ke  Superior,  II ;  copper. 

bearing  rocks  of  Liike  Superior,  221. 
Scnalcirctitnr  canals,  equilibration   func- 
tions uf,  847. 
Scocvat,  climate  of,  777 ;    upper,    35 ; 
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Sensory  nerves  of  man,  1170. 
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Siberia,  855. 
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710. 
SImocephalus.  4ti7. 
Singing  mice,  250. 
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Siphonorbis  Dalli.  2»M;  undulata,  '260. 
Siredon,  417. 
Siren,  417. 
Slrenlans,  American,  740;  phvlogeny  of, 

KiO. 
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Solemaya  subplicata,  21. 
Sulomonititanders,  1010. 
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Stamens,    functional    differentiation    in, 

380.  otm. 
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structures,  098;  wire,  uscuf,in  sound- 
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Stellar  photometry,  8. 
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Sligmurla,  523,  840. 

Stock.  Influence  of,  1168. 
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for  beginners,  reviewed.  400. 
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delpliia,  375. 

Btorer,  F.  U.  Caterpillar-eating  ben- 
hawk,  168;  domestic  ducks  that  fly 
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and  mottier  of  vinegar,  08;  Nurden- 
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ins,  sparrows,  and  earihworma,  457. 

Stow,  0-.  \V.,  377. 

Slrahl,  II.,  on  Karly  development  of  rep- 
tiles, 511. 

Strange  performance,  870. 

Street  railways,  200;  cable  power  for» 
102. 

Strength  of  wooden  beams,  201- 
St  repiopeut  urn,  466. 

Strongylus,  344;  clathratua,  52;  fakdfer, 
52;  (ollatns,  52. 

SublnvarianU,  91,  1014. 

Succinca  anni'xa,  684;  ebrysls,  TAZ,  584. 

Siictociliuta.  Merejkowsky'*e,  J571. 

Sugar-biH'l,  osnimilation  in,  328. 

SuU  bassana,  23. 

Sulphur  in  lllurainatlng-gae,  ;f07  ;  In  IroD 
and  steel,  31(3 ;  In  organic  bodies,  87S. 

Sulu  Islands,  .552. 

Sun's  radiation,  395,  458,  543.  602. 

Sunlight,  action  of,  upon  silver  amalga* 
mation,  489. 

Superphosphates,  flneness  of,  310;  re- 
vyreiion  of,  825. 

Surface  geology  of  vicinity  of  lialtimore. 
209. 

Surfaces,  spherical  reprcaentatlon  of, 
10ft4 ;  tronsforraatioQ  of,  <(3H. 

Surnames,  English,  77. 

Swallow-tail  butlertllcs,  American  specM 
of,  793. 

Swift.  L.    New  comet  in  Pegasus,  139. 

Switzerland,  watchmaking  in,  296. 

Sycophaga  eraseipes,  599. 

Sycotypus  canaliculatus,  224. 

Symmetric  ftinctlona,  340,  (W1. 

Syhons,  O.  J.  Spbcns  anemometer, 
WO. 

Symphytum  asperrlmam  as  fodder,  651 ; 
ofllcinale,  IMMi, 

Synandrospadix,  405. 

Synovial  membranes,  101. 

SyniheHit*  of  minerals  and  rocks,  450. 

Syringophyllum,  202. 

Taber's  Winds  and    oceao -currents,  re- 
viewed, ftM. 
Tabi-rnacmuntana,  405. 
Taehynotus  inermis,  467. 
Tarsonia,  2.'»9,  316. 
T.-ivats  of  Luzon,  ill.,  297. 
Tahiti,  227, 

Tasie-bulbe,  origin  of,  5^3. 
'i'anridca  Kpilota,  496. 
Taxation,  beginnings  of.  In  Prance,  1136. 
Taxidea  americana,  279. 
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